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Routing problems

Stream: Combinatorial Optimization
Invited session

Chair: Juan José Salazar Gonzalez, Estadistica e
Investigacién Operativa, Universidad de La Laguna
(Tenerife), Av. Astrofisico Francisco Sanchez, s/n, 38271,
La Laguna, Tenerife, Spain, jjsalaza@ull.es

1- Managing infeasibility in a vehicle routing problem
with precedence and loading constraints

Gregorio Tirado, Estadistica e Investigacion Operativa

I, Universidad Complutense de Madrid, Plaza de

Ciencias, 3, 28040, Madrid, Spain,

gregoriotd @mat.ucm.es, Angel Felipe, M. Teresa

Ortufio
Transportation industry is forced to face more complex problems
every day, making it necessary to introduce new hard constraints
such as precedence and loading constraints into the classical vehicle
routing problems. In most cases the search performed by heuristics
only considers feasible solutions, but for heavily constrained prob-
lems like the one considered here this may restrict too much the
search process. In our approach we permit the use of infeasible
solutions that may violate the capacity or precedence constraints,
expanding the search space and making the search process more
flexible.

2 - On time dependent 2-path formulations for the (cu-
mulative) TSP

Maria Teresa Godinho, Departamento de Matematica,
Instituto Politécnico de Beja - CIO, Rua Afonso 11,1,
7800-050, Beja, Portugal, mtgodinho @estig.ipbeja.pt,
Luis Gouveia

It is well known that the so-called 2-path multi commodity formula-
tions for the TSP do not improve the linear programming (Ip) bound
of the corresponding 1-path formulations. We show that this is not
the case when we use time-dependent formulations. In particular,
we discuss: 1)A new 2-path time dependent model with an Ip bound
tighter than the corresponding 1-path model ii)Valid inequalities
which enhance the Ip bound of the new model iii)Computational re-
sults showing that the new model enhanced with the valid inequal-
ities produces very tight lp bounds, especially for the cumulative
TSP.

3 - Routing costs estimation in a multiperiod location
routing problem

Maria Albareda Sambola, Statistics and Operations
Research, Technical University of Catalonia, C.
Colom, 11, 08222, Terrassa, Spain,
maria.albareda@upc.edu, Elena Fernandez, Stefan
Nickel

We address a multiperiod location routing problem where, for a
given planning horizon, a location plan and the associated rout-
ing patterns have to be designed. Two scales are considered in the
planning horizon (short and long periods) to model situations where
routes are modified more frequently than locational decisions: fa-
cilities fixed for a long period remain fixed during several short pe-
riods. Routing costs are approximated through trees rooted at the
depots. Computational experiments show that the plant opening
patterns obtained using this approximation are close to optimal

4 - Partial order approach to compute shortest paths in
multimodal networks

Felipe Lillo, School of Computing and Mathematical
Sciences, Auckland University of Technology, AUT
Tower, WT406, cnr Wakelfield & Rutland Street,
Auckland CBD, 1142, Auckland, Auckland, New
Zealand, flillovi@aut.ac.nz
Few network techniques have been developed specifically for mod-
elling multimodal networks.In this work weighted coloured edge
graphs are used as modeling tool, where colours represent the trans-
port choices.Optimal paths are gotten by a partial order relation that
compares each colour weight, resulting in a Pareto set of paths.A
modified Dijkstra’s algorithm is experimentally tested,yielding a
promising average case for the Pareto set.The algorithm is shown
to be practical for networks at least as large as networks found in
previous literature but still retains the multimodal traits.
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Driving time regulations in vehicle routing

Stream: Transportation Planning
Invited session

Chair: Christoph Manuel Meyer, Department of
Economics, Chair of Logistics, University of Bremen,
Wilhelm-Herbst-Stralle 5, 28359, Bremen, Germany,
meyer @wiwi.uni-bremen.de

1 - Distributed decision making in combined vehicle
routing and rest period planning

Christoph Manuel Meyer, Department of Economics,
Chair of Logistics, University of Bremen,
Wilhelm-Herbst-Stralle 5, 28359, Bremen, Germany,
meyer @wiwi.uni-bremen.de, Herbert Kopfer

In practice the problem of vehicle routing and scheduling under con-
sideration of breaks and rest periods is distributed over two decision
making units. Usually, schedulers are responsible for the cluster-
ing and routing while drivers perform the rest period planning. In
this talk the problem of combined vehicle routing and rest period
planning is embedded into the hierarchical planning framework pre-
sented by Schneeweiss (2003). The effects of different anticipation
functions of the drivers’ planning model on the resulting vehicle
schedule are analyzed by computational experiments.

2 - Dynamic programming for the vehicle routing prob-
lem with the ec social legislation

Leendert Kok, Operational Methods for Production
and Logistics, University of Twente, P.O. Box 217,
7500AE , Enschede, Netherlands, a.l.kok @utwente.nl,
Marco Schutten, Erwin W. Hans
‘We propose a restricted dynamic programming algorithm for the ve-
hicle routing problem including the EC social legislation on driving
and working hours. To comply with this legislation, we propose a
break scheduling algorithm which schedules necessary breaks and
rest periods when customers are added to the end of partial vehicle
routes. To the best of our knowledge, this is the first method that
satisfies the legislation on both driving and working hours, and the
first method that includes all optional rules in this legislation.

3 - Evaluation of telematic data with respect to ec-
driver regulations for reporting purposes

Thomas Bousonville, Business and Administration,
Hochschule fiir Technik und Wirtschaft des Saarlandes,
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Waldhausweg 14, 66123, Saarbriicken, Germany,
thomas.bousonville @htw-saarland.de, Teresa Melo

Due to new driving regulations, digital tachographs for new vehicles
and amplified controls of infractions, managers of transportation
companies are faced with increasing pressure to comply with the
legal framework. Hence it is desirable to compile a periodic report
with a comprehensive overview of all incurred infractions. Depend-
ing on the time excess a violation may be considered more or less
serious. We present a classification of possible violations and for
each type we propose thresholds for the severity of the infraction.
The telematic data is automatically processed via webservices.

4 - Models and algorithms for vehicle routing problems
considering EU social legislation on drivers’ work-
ing hours

Michael Drexl, Fraunhofer ATL, 90411, Nuremberg,
Germany, michael.drex] @atl.fraunhofer.de, Eric
Prescott-Gagnon, Guy Desaulniers, Louis-Martin
Rousseau

The talk describes how rules according to EU social legislation
concerning drivers’ working hours can be considered in solution
procedures for VRPs. The talk demonstrates that the considera-
tion of the rules is non-trivial and highlights the peculiarities of
the rules when viewed from an algorithmic perspective. Compu-
tational results obtained with two different solution approaches are
presented: (i) large neighbourhood search for the VRPTW where
routes are (re)constructed using heuristic column generation and (ii)
a labelling algorithm for the shortest path problem with resource
constraints.
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Sustainable Transport

Stream: Transportation Planning
Invited session

Chair: Melanie Bloos, Chair of Logistics, Bremen
University - Department of Business and Economics,
Wilhelm Herbst Str.5, 28359 , Bremen, Germany,
bloos @uni-bremen.de

1 - Evaluating the public procurement of bus transports
in terms of emissions and costs

Helene Lidestam, Department of Management and
Engineering, Production economics, Linkoping
University, 58183, Linkoping, helene.lidestam @liu.se

The contracts resulting from a public procurement of bus transports
in Sweden are very detailed. The specifications of, for example,
used bus sizes can lead to unnecessary large buses in the sense that
many of them are half empty. Other public procurement processes
that could result in more flexible and less specified contracts and
in turn reduced CO2-emissions will therefore be tested and evalu-
ated by optimization models. Computational results from a large
Swedish bus transport company are reported.
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Scheduling Applications 2

Stream: Scheduling

Invited session

Chair: Hans Heller, CT PP7, SIEMENS AG,

Otto-Hahn-Ring 6, 81739, Miinchen, Germany,

hans.heller @siemens.com

1- Integrated maintenance
scheduling

planning and order

Andreas Junker, University of Siegen, Holderlinstrae
3, 57076, Siegen, Germany,
andreas.junker @uni-siegen.de, Peter Letmathe

Most preventive maintenance strategies minimize the costs of break
downs and of maintenance tasks without taking interdependencies
with traditional scheduling problems into account. This contri-
bution investigates opportunities to simultaneously optimize pro-
duction and maintenance planning by applying the condition-based
maintenance strategy. The condition of each machine is measured
through different parameters which determine the machine’s operat-
ing performance whereas the machine’s condition deteriorates over
time. The presented approach considers a time-discrete and deter-
ministic model.

2 - Production scheduling and inventory management
for an ice cream manufacturer using hierarchical
planning models

Andrea Cameron, Industrial Engineering, Dalhousie
University, 5269 Morris Street, Room 208, B3J 2X4,
halifax, NS, flaxencurls @ gmail.com, Eldon Gunn

Two scheduling models were developed for an ice cream facility.
A long term, mixed integer programming plan schedules aggregate
production to minimize inventory and labour costs while meeting
seasonal demand, warehouse, production, and workforce capacities.
The short term model schedules production by week to minimize
setup and holding costs. Products with shared setups are grouped
into families and a 13-week Wagner-Whitin lot size model is created
for each family. A mixed integer model finds the least expensive
path from weeks 1 to 13 while meeting the aggregated production
levels.
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Analysis of DNA and RNA structures

Stream: Computational Biology, Bioinformatics and
Medicine

Invited session

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

Chair: Piotr Formanowicz, Institute of Computing Science,
Poznan University of Technology, Piotrowo 2, 60-965,
Poznan, Poland, piotr @cs.put.poznan.pl

1- Rna structure elucidation via nmr: processing of
spectral data.

Marta Szachniuk, Institute of Bioorganic Chemistry,
PAS, Noskowskiego 12/14, 61-704, Poznan, Poland,
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Marta.Szachniuk @cs.put.poznan.pl, Mariusz Popenda,
Lukasz Popenda

RNA is the foreground actor in the storage and communication of
biological data. Major contribution to the knowledge of its struc-
ture comes from NMR and X-ray crystallography. But despite the
progress in these techniques, recognition and analysis of RNA struc-
ture is still very difficult. A lot of difficulty is found in the compu-
tational part of structure determination. Here, we analyse the first
steps of NMR data processing by automated procedures. We present
a short survey through several algorithms for resonance assignment
and we introduce a new approach based on neural networks.

2 - Algorithm for non-classical sequencing by hy-
bridization

Marcin Radom, Institute of Computing Science,
Poznan University of Technology, 60-965, Poznan,
Poland, Marcin.Radom @cs.put.poznan.pl, Piotr
Formanowicz
DNA sequencing is a process of reading the sequence of nucleotides
in a given DNA. One of the methods for solving this problem is Se-
quencing by Hybridization (SBH), which can be divided into clas-
sical and non-classical. In non-classical approach there can be mul-
tiple types of the oligonucleotides in a single microarray probe, all
described by a specific pattern. In this work we present a new algo-
rithm for solving sequencing problems basing on non classical SBH
spectrum. This algorithm can solve sequencing problems for long
DNA strings and it can handle hybridization errors effectively.

3 - Non linear excitation in one dimensional lattices.

Elso Drigo Filho, Department of Physics, Sao Paulo
State University, Rua Cristovao Colombo 2265,
15054-000, Sao Jose do Rio Preto, Sao Paulo, Brazil,
elso@ibilce.unesp.br, Hernan Cortez, Jose Roberto
Ruggiero
Harmonic one dimensional lattice with an additional Morse poten-
cial coupled on site has been used to describe DNA macromolecules
properties. In particular, it is conjectured that the non linear ex-
citations (breathers) can be important in the biochemistry process
involving this macromolecule. In the present work, we analise
a modification of this lattice introducing a symmetric Morse po-
tencial. The existence and stability of the breathers is studied in
this modified system. We obtain harmonic bifurcation and de-

termine the effective mass of the mobile breather. Thanks FUN-
DUNESP,CNPq,FAPESP.
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Real-world Planning and Scheduling
Approaches 2

Stream: OR and Real Implementations
Invited session

Chair: Falk Pappert, Professur fiir Modellierung und
Simulation, Technische Universitit Dresden, Nothnitzer
Stralle 46, Zi. 1090, 01187, Dresden,

falk.pappert @mail.inf.tu-dresden.de

1 - Investigation of mip approaches for batch schedul-
ing in semiconductor manufacturing

Andreas Klemmt, Electronics Packaging Laboratory,
Tu-Dresden, Helmholzstr. 18, 01062, Dresden,
klemmt@avt.et.tu-dresden.de, Gerald Weigert

The planning and optimization of semiconductor manufacturing is a
very complex task. So, often a dispatching system is used to control
the work centers and to optimize their processes. In this research,
different approaches of mixed integer programming will be investi-
gated for optimization of batch processes in selected work centers
of a wafer fab. The objective is to keep operational due dates un-
der practical conditions. Also a coupling to different heuristics is
discusses. On the basis of real manufacturing data it is then investi-
gated which optimization potential exists for the work center.

2 - Block planning-based MILP approach for integrated
production and distribution planning in the catering
sector

Poorya Farahani, Technical University of Denmark,
2800, Kgs. Lyngby, Denmark, pf@ipl.dtu.dk, Martin
Grunow, Hans-Otto Guenther

A catering company located in Copenhagen produces several types
of food orders and delivers them to customers. The main concern of
this paper is to investigate the effect of integrating production and
transportation decisions. Due to the rapid quality decay in cater-
ing foods, the focus is on the time interval between the production
of the food orders and their delivery at the customers. An iterative
procedure and MILP models are developed for both sub-problems.
As the production planning model is based on the efficient block
planning concept, this sub-problem can be solved to optimality.

3 - Data modeling for nbly proc

Falk Pappert, Professur fiir Modellierung und
Simulation, Technische Universitidt Dresden,
Nothnitzer Strale 46, Zi. 1090, 01187, Dresden,
falk.pappert @mail.inf.tu-dresden.de, Oliver Rose

Practical problem instance data modeling methods for a simulation-
based Scheduling tool are critical for user acceptance and model
representation. In our case, it was the goal to facilitate the modeling
of assembly processes of several companies and their typical restric-
tions in a general way. In our paper, we analyze four different tools
mainly with respect to clarity, redundancy, completeness, and us-
ability. We considered spreadsheet tables, a business process mod-
eling tool (MO2GO), a network diagram tool, and an editing tool
for a standardized non-proprietary modeling language (SysML).
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Public Transport Scheduling in Taiwan

Stream: Optimization in Public Transport
Invited session

Chair: Anthony F. Han, Dept. Transportation Technology
and Mgt., National Chiao Tung University, 1001 Ta Hseuh
Road, 30010, Hsinchu, Taiwan, athan @pie.com.tw

1 - Commuter bus routing problem: formulation and ta
heuristics

Anthony F. Han, Dept. Transportation Technology and
Mgt., National Chiao Tung University, 1001 Ta Hseuh
Road, 30010, Hsinchu, Taiwan, athan @pie.com.tw,
Cheng Wei Chu

Commuter bus routing problem (CBRP) is a variant of Open Vehi-
cle Routing Problem (OVRP) with a heterogeneous fleet. CBRP is a
problem commonly faced by many companies for their employee’s
daily commuting. In this paper, we proposed both an IP formulation
and Threshold Accepting (TA) heuristics for the CBRP. We applied
the TA heuristics to a big semiconductor manufacturer in Taiwan,
and found significant improvement in both cost and time savings
for the case company.
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2 - Mass rapid transit crew scheduling and rostering:
constraint programing applications

Anthony F. Han, Dept. Transportation Technology and
Mgt., National Chiao Tung University, 1001 Ta Hseuh
Road, 30010, Hsinchu, Taiwan, athan @pie.com.tw,
Chun-Te Li

Given a time table, we are concerned with the problem how to
find most cost-efficient and legitimate schedules and rosters of train
drivers in the operations of a mass rapid transit (MRT) system. We
proposed a two-phase approach: first, a CP-MP hybrid method for
the scheduling, and second, a CP model for generating the ros-
ters. Both models were applied to a case of Taipei Metro MRT,
and yielded good results.

3- A particle swarm optimization algorithm for the
fixed-route bus network design

Wen-Chi Ho, Chung Hua University, 707, Sec.2, WuFu
Rd., Hsinchu, Taiwan 300, R.O.C., 300, Hsinchu,
Taiwan, D09703020@chu.edu.tw, Jau-Ming Su

In recent years, the government and transit agencies try to provide
more efficiency fixed-route bus networks due to the social changes
in Taiwan. In fact, the decision is difficult because it involved dif-
ferent stakeholders. This paper proposes a fixed-route bus network
model and a particle swarm optimization-based algorithm to assist
planners to determine a set of routes and the associated frequencies
that achieve the desired objective.
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Air transportation

Stream: Optimization in Public Transport
Invited session

Chair: Karl Nachtigall, Faculty of Transport and Traffic
Sciences, Institut for Logistics and Aviation, Technical
University of Dresden, Hettnerstral3e 1,
Gerhart-Potthoff-Bau 106a, 01062, Dresden, Sachsen,
Germany, karl.nachtigall@tu-dresden.de

1 - Profit optimised seasonal flight scheduling by atten-
tion in traffic demand and ressource restrictions

Steffen Marx, Fakultit fiir Verkehrswissenschaften,

Technische Universitit Dresden, Institut fiir Luftfahrt

und Logistik, Professur f. Verkehrsstromungslehre,

01062, Dresden, Germany,

steffen.marx @tu-dresden.de
Strategical flight scheduling is nowadays done manually by using
historical saisonal flight plans, which on adjusted to the actual mar-
ket situation and basic conditions. The goal of the planary process
is to maximize airline benefit under certain operational constraints.
Mostly actual optimisation models about this topic optimise work-
flows of strategical flight scheduling only serial or using meta
heuristics to find a good solution. Main idea of our basic approach
is combinate all strategical flight scheduling workflows in a global
linear optimisation model to find better solutions.

2 - Reducing aircraft delays by optimized runway as-
signment

Michael Kolonko, Institut fiir Mathematik, TU
Clausthal, Erzstr. 1, D-38678, Clausthal-Zellerfeld,
Germany, kolonko@math.tu-clausthal.de, Rainer
Kiehne

Limited capacities of runways have been identified as a major
source of delay at airports. If there are two runways available,
an efficient routing strategy for incoming aircraft can increase the
throughput of the system.

In this paper we present several simple strategies that are based
on heuristic optimization. They outperform standard assignment
strategies in simulation scenarios.

In particular we present the results of a complex simulation study
with real traffic data of a German airport. Here, our simple strate-
gies induced less delay than the manual assignment as it is used
today.

3 - An approach for medium term airline crew planning
with anticipation

Michael Romer, Juristische und
Wirtschaftswissenschaftliche Fakultit,
Martin-Luther-Universitidt Halle-Wittenberg,
Universitétsring 3, 06108, Halle (Saale),
michael.roemer@wiwi.uni-halle.de

Medium term airline crew planning decisions, including tempo-
rary and part-time contracting, vacation planning and assignment
of office/simulator activities affect the time-dependent availability
of crew in homebases. Therefore, they have a big impact on sub-
sequent decisions such as crew pairing and assignment of flights as
well as stand-by and off-duty days. We propose to anticipate these
decisions in medium term crew planning and discuss the resulting
integration approach and optimization models. Experimental results
for the case of vacation planning at a German Charter Airline are
presented.

4 - Passenger oriented airport operations management

Christoph Lanz, Institute of Mathematical Methods in
Economics, Vienna University of Technology,
Argentinierstrasse 8 / 105-4 ORDYS, 1040, Vienna,
christoph.lanz@tuwien.ac.at, Gernot Tragler

We present results from a project on "Passenger Oriented Airport
Operations Management” which we pursue in cooperation with the
Vienna International Airport, the Austrian Airlines AG, and three
other associate partners. We aim to optimize the current situation
at the airport for all involved parties including passengers and all
companies doing business. Using current and predicted future data
we construct a model of the airport and its passengers and we ap-
ply various optimisation algorithms taking into account the many
restrictions of safe and law-abiding airport operations.
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Supplier Selection and Evaluation

Stream: Supply Chain Management

Invited session

Chair: Andrea Genovese, Dipartimento di Ingegneria
Economico-Gestionale, University of Naples "Federico 11",
piazzale Tecchio 80, 80125, Naples, Italy,

andrea.genovese @unina.it

1 - A neural network approach for supplier performance
evaluation

Asli Aksoy, Industrial Engineering, Uludag University,
Muhendislik Mimarlik Fakultesi, Gorukle Kampusu,
16059, Bursa, Turkey, asliaksoy @uludag.edu.tr, Nursel
Ozturk
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Many manufacturers are dealing with new approaches in order to
be more competitive in today’s global markets. Effective supplier
performance evaluation system is key factor in raising the compet-
itiveness of firms. In this research, neural network based supplier
performance evaluation system is presented. Supervised learning
technique and backpropagation algorithm is used training phase of
the NN. The network is trained with training datasets. Test exam-
ples are used to validate the effectiveness of neural network struc-
ture.

2 - Supplier selection problem: a literature review

Andrea Genovese, Dipartimento di Ingegneria
Economico-Gestionale, University of Naples "Federico
II", piazzale Tecchio 80, 80125, Naples, Italy,
andrea.genovese @unina.it, Giuseppe Bruno, Emilio
Esposito, Renato Passaro
Supplier selection problem consists of defining models and methods
to measure and rank performances of a set of potential suppliers in
a given context. It represents an intrinsically multi-criteria decision
making problem, as many conflicting factors should be taken into
account. In recent years several approaches have been proposed
based on different optimization methodologies. This work provides
an extensive literature review for the supplier selection problem,
identifying the state of the art and possible directions for further
researches.
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Evolutionary Multiobjective Optimization |

Stream: Evolutionary Multi Objective Optimization
Invited session

Chair: Juergen Branke, Warwick Business School,
University of Warwick, CV4 7AL, Coventry, United
Kingdom, juergen.branke @wbs.ac.uk

1 - Integration of multi-objective computing budget al-
gorithm with evolutionary algorithm

Loo Hay Lee, Industrial and Systems Engineering,
National University of Singapore, Singapore,
iseleelh@nus.edu.sg, Ek Peng Chew

In this talk, we will discuss how the multi-objective computing bud-
get allocation algorithms (MOCBA) can be integrated into an evo-
lutionary algorithm in handling multi-objective problems when the
fitness of the designs need to be evaluated by time-consuming sim-
ulations. Numerical experiment shows that MOCBA is able to en-
hance the ability of the Evolutionary Algorithm in handling stochas-
tic problems.

2 - Effective weighted hypervolume sampling to incor-
porate user preferences in evolutionary multiobjec-
tive optimization

Johannes Bader, Computer Engineering and Networks
Lab, ETH Zurich, Gloriastrasse 35, 8092, Zurich,
Switzerland, baderj@tik.ee.ethz.ch, Dimo Brockhoff,
Anne Auger, Eckart Zitzler

Optimizing the weighted hypervolume indicator is a recently pro-
posed concept to integrate arbitrary user preferences into evolution-
ary multiobjective optimizers. How to articulate a decision maker’s
preference towards reference points and extremes and how to op-
timize the according weighted hypervolume indicator by means of
Monte Carlo sampling has been previously shown but the approach
heavily relies on the choice of several parameters of the weight dis-
tribution. Here, we propose a new technique that eases the definition
of weights such that the search is always affected by the sampling.

3 - Nemo-ii: integrating evolutionary multiobjective op-
timization and decision making

Juergen Branke, Warwick Business School, University
of Warwick, CV4 7AL, Coventry, United Kingdom,
juergen.branke @wbs.ac.uk, Salvatore Greco, Roman
Slowinski, Piotr Zielniewicz

We propose an improved version of the Necessary-preference-
enhanced Evolutionary Multiobjective Optimizer, NEMO-II. It
combines evolutionary computation and a multi-criteria decision
analysis method, GRIP. The resulting multiobjective optimizer al-
lows the decision maker to interact by comparing pairs of solutions.
This information permits to define the set of all compatible value
functions. Then, one can compute how far a solution is from the set
of solutions being the most preferred for at least one of these func-
tions. This information is then used for ranking in the evolutionary
algorithm.
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Evolutionary Multiobjective Optimization
V - Applications
Stream: Evolutionary Multi Objective Optimization

Invited session

Chair: Silvio Araujo, Departamento de Ciéncias da
Computacio e Estatistica-DCCE, Universidade Estadual
Paulista-UNESP, R. Cristovao Colombo, 2265 - Jd
Nazareth, 15054-000, Sdo José do Rio Preto, Sdo Paulo,
Brazil, saraujo@ibilce.unesp.br

1 - Trade-off optimization in project management: time,
budget, and quality

Baruch Keren, Industrial Engineering and
Management, Sami Shamoon College of Engineering,
Bialik/Basel Sts., 84100, Beer Sheva, Israel,
baruchke @sce.ac.il, Yuval Cohen, Yossi Hadad

It is generally accepted that the three major dimensions of project
success are time, budget, and quality. Most of the research in project
planning is focused on the time-cost trade-off and only a few papers
appearing in the literature have considered the three dimensions to-
gether. The first part of this paper describes the evolution of linear
programming formulations for optimizing project time-cost trade-
off. The paper continues by developing as a natural extension a
non-linear optimization formulation, taking into account a multiple
trade-off structure between time, budget, and quality.

2 - Optimizing additive fabrication processes using
evolutionary multiobjective optimization techniques

Vassilis Dedoussis, Industrial Management &
Technology, University of Piraeus, 80 Karaoli &
Dimitriou str., 185 34, Piraeus, Greece,
vdedo@unipi.gr, Vassilis Canellidis, John Giannatsis

In this work evolutionary multiobjective techniques are utilized in
a decision support system which provides Stereolithography end
users with near optimal build orientation and packing arrangements.
To cope with the multi-criteria nature of the problem, the proposed
framework examines the feasibility of employing a Genetic Algo-
rithm as a search technique in conjunction with a weighted multi-
objective function as a means for the evaluation of the ’score’ of
possible solutions. Various aspects of the Genetic Algorithm are
examined in order to test the robustness and effectiveness of the ap-
proach
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3 - Heuristic method to the one-dimensional cutting
stock problem

Silvio Araujo, Departamento de Ciéncias da
Computagido e Estatistica-DCCE, Universidade
Estadual Paulista-UNESP, R. Cristovao Colombo,
2265 - Jd Nazareth, 15054-000, Sao José do Rio Preto,
Sido Paulo, Brazil, saraujo@ibilce.unesp.br, Andre
Lopes

This study deals with the one-dimensional integer cutting stock
problem, which consists of cutting a set of available objects in stock
in order to produce ordered smaller items in such a way as to opti-
mize a given objective function. We studied the case in which there
is only one type of object in stock available in unlimited quantity.
A multi-objective evolutionary algorithm is proposed to solve the
problem considering two conflicting objective functions, the mini-
mization of the number of objects to be cut and the minimization of
the number of different cutting patterns.
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Applications of stochastic programming
in the energy sector

Stream: Stochastic Programming
Invited session

Chair: Marida Bertocchi, Dipartimento di Matematica
statistica informatica e applicazioni, Universita Degli Studi
di Bergamo, Via dei Caniana 2, 24127, Bergamo, BG, Italy,
marida.bertocchi @unibg.it

1- A three-stage stochastic short-term scheduling
model for hydro power and wind power coordination

Maria Teresa Vespucci, Dept. of Management
Engineering, University of Bergamo, via Marconi, 5a,
24044, Dalmine (BG), Italy, mtvespucci @tin.it,
Francesca Maggioni, Marida Bertocchi, Mario Innorta

In this paper we develop a stochastic programming model for the
short-term optimal scheduling in an electricity production system
consisting of hydropower, pumped storage and wind-power plants.
The uncertainty on wind power production is taken into account by
a three-stage stochastic program, as information evolves over time
and uncertainty is disclosed in stages. By integrating wind gener-
ation and hydropower with pumped storage, intermittency in wind
power generation can be efficiently managed, as wind power in ex-
cess can be used for storing potential energy.

2 - Portfolio optimization in the natural gas value chain

Kjetil Midthun, Applied Economics, SINTEEF, S.P
Andersens vei 5, 7465, Trondheim, Norway,
Kjetil. Midthun @sintef.no, Asgeir Tomasgard,
Matthias P. Nowak

We present a short-term portfolio optimization model for a large
natural gas producer. The model includes spot market sales, pro-
duction plans, storage management and fulfillment of long-term
contracts. The paper discusses the value of actively using the stor-
age capacity provided by the line-pack of the pipelines to maximize
profit for the producer. We also study the value of using a stochastic
model as compared to a deterministic model. The model is tested
over two 60-days periods using real market data and realistic pro-
duction and transportation capacities.

3 - A stochastic approach to the decision support pro-
cedure for a generation company operating on day-
ahead and physical derivatives electricity markets

Cristina Corchero, Estadistica i Investigacio Operativa,
Universitat Politecnica de Catalunya, c/Jordi Girona
1-3, Campus nord, Ed. CS5, dspt 224, 08034,
Barcelona, cristina.corchero@upc.edu, Maria Teresa
Vespucci, F. Javier Heredia, Mario Innorta
A decision support procedure was developed for the short-term
hydro-thermal resource scheduling problem of a price-taker GenCo
operating both the Day-Ahead and Derivatives Electric Market. The
derivatives products considered are the physical futures contracts
which entail a quantity of energy that has to be produced manda-
torily. A stochastic programming model is introduced for the unit
commitment and the economic dispatch problem with both techni-
cal and market constraints. The spot-price uncertainties are consid-
ered and introduced in the model through a set of scenarios.

B MA-13
Monday 08:00-09:20
GSI- S 31

Stochastic programming I.

Stream: Stochastic Programming
Invited session

Chair: Tong Ji, CARISMA, Brunel University, M113 John
Crank Building, Brunel University, UB8 3PH, London,
United Kingdom, tong.ji@brunel.ac.uk

1 - Scheduling commercials on tv using stochastic pro-
gramming

Erdem Gundogdu, Industrial Engineering, Istanbul
Kultur University, IKU Atakoy Campus Room:210
Bakirkoy, 34156, Istanbul,

gundogduerdem @ gmail.com, Ilkay Gultas

The price of slots purchased by clients differs with several factors.
There are also regulations that the TV companies must obey. Also
clients ask not to locate theirs with their competing products in the
same break. Therefore, the commercials must be scheduled in a
manner that each client is satisfied. Traditionally, these schedules
are done manually so that it requires a tedious work and is an error-
prone process. Thus, we try to reformulate the scheduling problem
with a stochastic programming approach. We aim to satisfy the
clients while reducing the errors and increasing the profits.

2 - Reverse logistics network design with unkown pa-
rameters

Selin Soner Kara, Yildiz Technical University, Yildiz
Teknik Universitesi Endustri Muh. Bolumu, Besiktas,
34349, Istanbul, Turkey, ssoner @yildiz.edu.tr, Semih
Onut
Waste management is an important and rapidly growing industry
for developing countries, such as Turkey. Increasing industrial de-
velopment and rapid urbanization cause an increasing gap between
demand and supply of products. In this study, a two-stage stochastic
model is presented to determine a long-term strategy under uncer-
tainty for a large-scale real-world recycling network design prob-
lem which includes optimal locations and optimal flow amounts be-
tween the nodes in the multi-facility environment.

3 - Stochastic portfolio optimization in the nigerian
electricity sector
Erkan Kalayci, Institute of Applied Mathematics,

06531, Ankara, Turkey, erk_kal@hotmail.com, Miray
Aslan, Gerhard-Wilhelm Weber
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Since years Nigeria has a problem of shortage of electricity and has
the highest uncertainty of electricity supply in the world. Among
the main reasons are lack of enough power plant capacity, ineffec-
tive transmission and distribution networks, obsolete equipments
and low electricity tariff. The aim of this study is to model and
to solve a stochastic portfolio optimization for the whole Nigerian
electricity sector to maximize overall profit, given that at every time
supply and demand are in balance, through generating possible sce-
narios for gas prices, exchange rates and energy demand.

4 - Optimal trading strategy using financial derivatives

Tong Ji, CARISMA, Brunel University, M113 John
Crank Building, Brunel University, UB8 3PH, London,
United Kingdom, tong.ji @brunel.ac.uk, Gautam Mitra

Stock market is not perfectly frictionless in short run; transactions
of an institutional investor can be exercised substantially different
from the decision price. It is now customary to divide a large trade
into several consecutive transactions. The investors now have to
trade off between the adverse effect of their own trading activities
and uncertain future price movement. We proposed that investor
can reduce their implementation shortfall due to price uncertainty
by trading on both spot and derivative markets. An optimal trading
strategy is derived using stochastic programming model.

B MA-14
Monday 08:00-09:20
GSI- S 32

Location and uncertainty

Stream: Location Analysis
Invited session

Chair: Oded Berman, Rotman School of Management,
University of Toronto, 105 St. George Street, L4] 3B7,
Toronto, ON, Canada, berman @rotman.utoronto.ca

1 - Facility location with yield uncertainty: model and
solution approach

Jens Wollenweber, Decision Support Systems,
Fraunhofer ATL, Nordostpark 93, 90411, Niirnberg,
Germany, jens.wollenweber @atl.fraunhofer.de

We consider a multi-product capacitated facility location problem
with stochastic yields. The objective is to choose location of facili-
ties and to allocate products to the facilities in order to minimize to-
tal expected costs. Besides the uncertainty we take large switchover
times into account if more than one product is assigned to a facil-
ity. We model the problem as a mixed-integer program and develop
methods based on Lagrangian relaxation to obtain lower bounds.
Furthermore we solve a simplified problem by a standard solver and
apply an improvement heuristic to obtain feasible solutions.

2 - A joint location inventory warehouse model

Francisco Silva, Economics and Business, University
of the Azores, Rua da Mae Deus, Ponta Delgada, 9500,
Ponta Delgada, Portugal, fsilva@uac.pt, Daniel Serra

In this paper we present a mixed integer discrete warehouse joint
location inventory problem. Demand in each node is considered to
follow a normal distribution. The objective function has two main
components: transportation costs and inventory costs that are con-
flictive between them. The number of warehouses to locate is not
fixed a priori. Since the formulation is non linear, a heuristic is pre-
sented to solve it, together with test problems. Finally, the model is
used to locate warehouses of lottery terminals in Spain.

3 - Hardening facilities against random disruptions

Maria Paola Scaparra, Kent Business School,
University of Kent, The University, CT2 7PE,

Canterbury, United Kingdom,

M.P.Scaparra@kent.ac.uk
We consider a median system with p facilities which are vulner-
able to random disruptions. We present a stochastic protection
model which identifies the optimal allocation of protection re-
sources among the facilities so as to minimize the expected op-
erational costs to serve the customers. We show how to obtain
a network-flow-type linear model for this problem. The resulting
model can be directly solved by commercial MIP solvers. We also
propose a GRASP algorithm to solve large problem instances and
report results for several benchmark problems.

4 - Coordinating replenishment periods in location-
inventory model

Oded Berman, Rotman School of Management,
University of Toronto, 105 St. George Street, L4J 3B7,
Toronto, ON, Canada, berman @rotman.utoronto.ca,
Dmitry Krass, M. Mahdi Tajbakhsh

‘We consider a periodic review location-inventory model where dis-
tribution centers follow order-up-to-level (R, S) inventory policies.
System coordination is ensured by controlling replenishment peri-
ods. An algorithm for optimal center location, customer allocation
and replenishment period choice is presented

B MA-15
Monday 08:00-09:20
Einstein

Vehicle routing problems

Stream: Vehicle Routing
Invited session

Chair: M. Grazia Speranza, Dept. of Quantitative Methods,
University of Brescia, C.da Santa Chiara, 50, 25122,
Brescia, Italy, speranza@eco.unibs.it

1- A bi_objective branch-and-cut algorithm for the
multi-modal traveling salesman problem

Gilbert Laporte, Canada Reserach Chair in Distribution
Management, HEC Montreal, CRT, Uiversity of
Montreal, CP 6128 Succursale Centre-ville, H3C 3J7,
Montreal, QC, Canada, gilbert@crt.umontreal.ca,
Frédéric Semet, Nicolas Jozefowiez

The multi-modal traveling salesman problem is defined on a val-
uated graph where a transportation mode is associated with each
edge. The goal is to identify a Hamiltonian cycle minimizing both
the total length and the number of used transportation modes. First,
we propose an integer program for the problem and introduce some
additional valid constraints. Next we describe a multi-objective
branch-and-cut algorithm able to find the complete optimal Pareto
set in one run. Finally, computational results are presented.

2 - A heuristic for the pickup and delivery TSP with lifo
loading and multiple stacks

Michel Gendreau, CIRRELT, Université de Montréal,
C.P. 6128, succ. Centre-ville, H3C 3J7, Montreal,
Quebec, Canada, michelg@crt.umontreal.ca,
Jean-Frangois Coté, Jean-Yves Potvin

‘We propose an "Adaptive Large Neighborhood Search’ heuristic for
a routing problem in which a single vehicle must move objects be-
tween specified locations. Objects have a standard width and are
thus placed in a given number of "stacks" in the vehicle. Once
loaded, objects cannot be moved to other stacks or resequenced
in their stack, and only the (current) last object of each stack is
available for delivery. Computational results on special cases of the
problem indicate that the proposed heuristic compares very favor-
ably with existing ones for these cases.
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3 - A generalised vehicle routing problem with mixed
deliveries and pickups

Gabor Nagy, Kent Business School, University of
Kent, CT2 7PE, Canterbury, United Kingdom,
G.Nagy @kent.ac.uk, Said Salhi, Niaz Wassan

The VRP with deliveries and pickups is an important problem
within reverse logistics. We aim to introduce flexibility in allowing
pickups to be loaded onto the vehicle, but subject to a restriction on
the mixture of delivery and pickup goods onboard. A mathematical
formulation is provided and optimal results or bounds are found for
small instances. We develop a heuristic solution algorithm, based
on the powerful meta-heuristic reactive tabu search. The obtained
results demonstrate the usefulness of this practical logistic problem
while providing results for benchmarking purposes.

4 - Multiperiodic vrp models and GRASP algorithms for
goods distribution with reverse flows

Pierre Dejax, Industrial Engineering - IRCCyN, Ecole

des Mines de Nantes, BP 20722, 44307, Nantes Cedex

3, pierre.dejax @emn.fr
We consider generic problems for the multiperiodic distribution
planning and routing in a network with a central warehouse and
retail stores, including return flows of pallets or products. Time
windows, split delivery or storage at the retail stores are considered.
We have developed a heuristic solution technique based on differ-
ent classical and hybrid variations of the the GRASP metaheuristic
and a column generation approach. We present results based on
experimentations on set of 1848 instances of various characteristics
generated from the Solomon’s testbed for the VRPTW with 25 sites.

B MA-16
Monday 08:00-09:20
Koenig

Multiple Criteria Integer and Linear
Programming

Stream: Multi-Objective Optimization and Decision
Theory 1

Invited session

Chair: Dogan Ozgen, Industrial Engineering Department,
Yildiz Technical University, Yildiz, Barbaros Boulvard,
34349, ISTANBUL, Besiktas, doganozgen @ gmail.com

1- Optimizing a linear function over the epsilon-
efficient set of a multiobjective mixed integer linear
programming problem.

Alejandro Crema, Escuela de Computacion, Facultad
de Ciencias, Universidad Central de Venezuela,
Apartado 47002, 1041-A, Caracas, Venezuela,
Caracas, Venezuela, alejandro.crema@ciens.ucv.ve,
Norma Guzman
Optimizing a linear function over the epsilon-efficient set of a mul-
tiobjective Mixed Integer Linear Programming (MILP) problem is
a topic of unquestionable practical as well as mathematical interest.
In this work we present an algorithm to solve the problem given a
tolerance for the difference between the supreme and the obtained
value. The approach proposed defines a sequence of progressively
more constrained single objective MILP problem that successively
eliminates undesirable points from further consideration.

2 - Multiobjective possibilistic linear programming ap-
proach for multiechelon supply chain design

Dogan Ozgen, Industrial Engineering Department,
Yildiz Technical University, Yildiz, Barbaros

Boulvard, 34349, ISTANBUL, Besiktas,
doganozgen @gmail.com, Bahadir Gulsun

Designing multiechelon supply chain is a complex and imprecise
multiobjective decision making problem.In this paper, we first de-
fine a multi-objective possiblistic linear programming consider-
ing various conflicting objectives simultaneously;i)min cost,ii)min
transportation time. After we apply the steps of possibilistic linear
programming approach to be able to proposing alternative results
for decision makers. An illustrative example is given. Computa-
tional results indicate that this approach can give better than crisp
LP approaches because some critical parameters can be defined im-
precisely.

B MA-17
Monday 08:00-09:20
Rheinaue

Scheduling with batching and lot-sizing

Stream: Scheduling under Resource Constraints
Invited session

Chair: Mikhail Kovalyov, Faculty of Economics,
Belarusian State University, Nezavisimosti 4, 220030,
Minsk, Belarus, kovalyov_my@yahoo.co.uk

1 - Batching with buffered rework

Mikhail Kovalyov, Faculty of Economics, Belarusian
State University, Nezavisimosti 4, 220030, Minsk,
Belarus, kovalyov_my @yahoo.co.uk, Sergey Kovalev,
Erwin Pesch

We consider the imperfect production of several products on the
same facility. Operations on product items are performed in
batches. Defectiveness of an item is determined by a given function
of its product, its preceding product, and the position of its opera-
tion in the batch. Defective items are kept in a buffer and then are
remanufactured on the same facility. The objective is to minimize
maximum lateness with respect to product due dates. NP-hardness
is proved, and a heuristic group technology solution approach is
suggested. The results apply for scheduling car paint shops.

2 - A new problem of lot-sizing and sequencing under
uncertainties

Alexandre Dolgui, IE & Computer Science, Ecole des
Mines de Saint Etienne, 158, cours Fauriel, 42023,
Saint Etienne, France, dolgui @emse.fr, Frédéric
Grimaud, Genrikh Levin, Kseniya Shchamialiova

A problem of lot-sizing and sequencing of manufacturing items for
a production line with random machine breakdowns and random re-
jects is considered. Set-up times are taken into account. The goal is
to maximize the probability of a desired output for a given period.
The approach is based on the decomposition of the initial problem
in two sub-problems: a travelling salesman problem and a knapsack
problem. An iterative optimization procedure is proposed. Some
tests are given and comparisons with heuristics and simulation are
reported.

3 - A new batch scheduling problem in machining envi-
ronment

Alexandre Dolgui, IE & Computer Science, Ecole des
Mines de Saint Etienne, 158, cours Fauriel, 42023,
Saint Etienne, France, dolgui@emse.fr, Olga
Guschinskaya, Nikolai Guschinsky, Genrikh Levin
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This presentation concerns a new scheduling problem for machin-
ing lines. This problem can be formulated as scheduling for a single
max-batch machine with inclusion, exclusion and precedence con-
straints between jobs and under the condition that the time of a batch
can exceed the time of its longest job. This problem is solved using
the constrained shortest path approach. Dominance properties were
developed to decrease the digraph’s size. An illustrative example is
reported.

4 - Structural properties for job shop scheduling under
batch availability

Liji Shen, TU Dresden, Striesener Str. 14, 01307,
Dresden, Germany, liji @liji.de, Udo Buscher

As a prominent variant of batch scheduling problems, batch avail-
ability stipulates that all jobs assigned to the same batch are re-
leased simultaneously. Practical applications arise when, for in-
stance, products are placed on pallets for manufacturing. Schedul-
ing with transport issues also resembles this specific requirement.
In our study, we focus on investigating the job shop problem sub-
ject to batch availability. Structural properties are first presented,
based on which, we propose two algorithms, which ensure solution
feasibility and enable an efficient determination of objective values.

B MA-18
Monday 08:00-09:20
Lenné

Mathematical Programming in Networks 2

Stream: Mathematical Programming
Invited session

Chair: Gerhard-Wilhelm Weber, Institute of Applied
Mathematics, Middle East Technical University, ODTU,
06531, Ankara, Turkey, gweber @metu.edu.tr

Chair: Armin Fiigenschuh, Optimierung, Zuse Institut
Berlin, Takustrafle 7, 14195, Berlin, Germany,
armin.fuegenschuh @ googlemail.com

1- Global optimization and complementarity for solv-
ing a traffic problem

Isabel Ribeiro, Engenharia Civil (SMF), Faculdade de
Engenharia da Universidade do Porto, Rua Dr. Roberto
Frias, s/n, 4200-465, Porto, Portugal,
iribeiro@fe.up.pt, Maria Lurdes Simdes

In this talk, we discussed an optimal cycle length for a signalized
intersection regulated by pretimed control problem, which is for-
mulated as a Mathematical Programming Problem with Comple-
mentarity Constraints (MPCC). The model describes the evolution
of the queue lengths (number of waiting vehicles) of each lane as
a function of the time and the green split allocation at isolated in-
tersections. A parametric enumerative method is proposed for solv-
ing the MPCC. Computational experience with real problems is in-
cluded to highlight the efficacy of the procedure in practice.

2 - Material flow networks as modeling language for
material flow based optimization problems

Hendrik Lambrecht, IAF, Hochschule Pforzheim,
Tiefenbronner Str. 65, 75175, Pforzheim, Germany,
hendrik.lambrecht @hs-pforzheim.de, Mario Schmidt,
Andreas Moller

An important issue in designing DSS is the user-software interface.
As is known, visualization strongly enhances comprehension which
is crucial for obtaining meaningful results. It also facilitates com-
munication among the people working on the solution to a specific
problem. We propose the use of graph-based material flow net-
works (MFN) as an alternative to algebraic modeling languages for
the optimization of material flow systems. Results from the BMBF-
funded research project KOMSA are presented: a concept that com-
bines MFN with direct search optimization as well as a software
prototype.

B MA-19
Monday 08:00-09:20
Haber

Generalized Convex Functions

Stream: Convex Optimization 1
Invited session

Chair: Attila Gilanyi, Institute of Mathematics, University
of Debrecen, Pf. 12, 4010, Debrecen, gilanyi @math.klte.hu

1 - On approximately s-convex functions

Pal Burai, Applied Mathemathics and Probability
Theory, University of Debrecen, Faculty of
Informatics, Pf.: 12., 4010 , Debrecen,

burai.pal @inf.unideb.hu, Attila Hizy

We present some regularity theorems on approximately s-convex
functions. Here s-convexity is a generalization of convexity.

2 - Bernstein-doetsch type results for breckner s-
convex functions

Attila Hdzy, Department of Applied Mathemaics,
University of Miskolc, Miskolci Egyetem, 3515,
Miskolc-Egyetemvdros, matha@uni-miskolc.hu, P4l
Burai

As a possible generalization of the concept of s-convexity due to
Breckner, we introduce the so-called (H,s)-convexity. In our talk
we present some properties and some inequalities for this type func-
tions. The main goal of this paper is to prove some (Bernstein-
Doetsch type) regularity properties of (H,s)-convex functions.

3 - On two variants of fenchel duality: stable and totally
unstable duality

Radu Ioan Bot, Faculty of Mathematics, Chemnitz
University of Technology, Reichenhainer Str. 39 Zi.
612, 09107, Chemnitz, Germany,
bot@mathematik.tu-chemnitz.de

For two proper and convex functions defined on a separated lo-
cally convex vector space we consider two variants of the classical
Fenchel duality, which were recently introduced in the literature,
namely the so-called stable Fenchel and totally Fenchel unstable
duality. In this talk we investigate, on the one hand, the relations
between these concepts and give, on the other hand, an overview
on the regularity conditions which guarantee stable Fenchel duality.
We also provide answers to some open problems raised in connec-
tion with totally Fenchel unstable functions in real Banach spaces.

4 - On convex functions of higher order

Attila Gilanyi, Institute of Mathematics, University of
Debrecen, Pf. 12, 4010, Debrecen,
gilanyi @math.klte.hu, Zsolt Pales
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In the present talk, based on the classical concept of convex func-
tions as well on its generalization by E. M. Wright and motivated
by T. Popoviciu’s convexity notions, higher-order convexity proper-
ties of real functions are investigated. In particular, we characterize
higher-order Jensen-convex and Wright-convex functions via gener-
alized derivatives, we prove the localizability of such type convex-
ities, and we present some results on the comparison of different
forms of higher-order convexity.

H MA-20
Monday 08:00-09:20
Mann

DEA - Efficiency and Productivity
Measurement

Stream: DEA and Performance Measurement
Invited session

Chair: Dimitris Margaritis, Finance, AUT, 42 Wakefield St,
1010, Auckland, dmargaritis@aut.ac.nz

1- Are the cooperatives the weakest link in European
banking? a non-parametric metafrontier approach

Alexandra Kontolaimou, Department of Economics,
University of Patras, University Campus Rio, 26504,
Patras, Greece, akonto@upatras.gr, Kostas Tsekouras

This paper analyses productive efficiency of cooperative banks as
compared to their commercial and savings counterparts, taking into
account potential technology heterogeneity due to different owner-
ship structures in European banking. We introduce a methodology
in order to identify technology gaps among different bank types and
decompose them into input- and output-invariant components. Our
findings suggest that the European technological edge is defined by
commercial banks, while significant technology gaps are found for
cooperatives stemming from relatively high output-based inefficien-
cies.

2 - A dynamic Malmquist productivity index

Dimitris Margaritis, Finance, AUT, 42 Wakefield St,
1010, Auckland, dmargaritis@aut.ac.nz, Shawna
Grosskopf, Rolf Fare

In this paper we extend the Malmquist productivity index into a dy-
namic index, by allowing for reallocation of resources over time.
Thus today’s resource decisions have an impact on tomorrow’s pro-
duction. We obtain the dynamic version of the index by applying
distance functions to a dynamic production model. We also show
how to estimate the dynamic distance functions using a data en-
velopment approach (DEA). We include an empirical illustration
which compares the dynamic to the original Malmquist productiv-
ity index.

3 - Transportation network performance measurement-
the impact of the downtown space reservation sys-
tem: a network-dea approach

Yueqin Zhao, ISE, Virginia Tech, 7054 Haycock Road,

22043, Falls Church, VA, yueqinz@vt.edu,

Konstantinos Triantis
Transportation is a multiple input/output system. Transportation
providers are interested in system efficiency and effectiveness. The
users are concerned with their mobility. The community cares about
environment issues. To represent these perspectives in a perfor-
mance evaluation framework, network-DEA is used. The perspec-
tives are inter-related through the DEA network. An example is pro-
vided with the data from a micro-traffic simulation of the Downtown
Space Reservation System. The network-DEA model complements
the micro-simulation by accounting for a macro level measurement
consideration.

10

4 - Profit efficiency of bank branches: the impact of the
environment

Michel Dietsch, IEP, Université de Strasbourg, 47,
avenue de la Forét Noire, 67000, Strasbourg,
michel.dietsch@urs.u-strasbg.fr

This paper attempts to estimate efficiency of a sample of 1.618
branches of a large French bank, while taking account the impact
of the environment. Using the directional distance function and
the linear programming methodology, it estimates gross technical
inefficiency levels ignoring the environmental effect. Then, it re-
estimates the frontiers by environment to get adjusted measures of
net technical inefficiency and environmental inefficiency. At the
branch level, the average inefficiency contribution of environment
to total inefficiency is greater than 40%.

Bl MA-21
Monday 08:00-09:20
Hauptmann

Quantitative Health Care Policy Decision
Making

Stream: Health Care Management

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- The role of health care management games for
teaching and policy decision making

Marion Rauner, Dept. Innovation and Technology
Management, University of Vienna, Bruennerstr. 72,
A-1210, Vienna, Austria, marion.rauner @univie.ac.at,
Sigrun Schwarz, Markus Kraus, Jorg Gesslbauer,
Panosch Barbara
Operations Research, internet, and e-learning highly increased the
potential of this tool for teaching and policy making in the last years.
First, we give a short overview on general management games. We
then especially focus on the importance of Operations Research
techniques for health care games.

2 - A dynamic model of drug supply and demand

Gernot Tragler, OR and Nonlinear Dynamical
Systems, Vienna University of Technology,
Argentinierstr. 8/105-4, A-1040, Vienna, Austria,
tragler@eos.tuwien.ac.at, Jonathan Caulkins

Illicit drug consumption imposes enormous health care costs to so-
cieties all around the globe. For many years OR has already set a
focus on the management of drug epidemics, but so far, the supply
and demand of drugs has hardly been analysed in a joint study. Here
we present a dynamic model of both the supply and the demand of
drugs with the main objective of minimizing the social costs that
arise from drug use. In mathematical terms, we present a system of
ODEs with three state variables representing the number of suscep-
tibles, the number of users, and the throughput capacity of supply.

3 - Anintegrated simulation and optimization approach
to support surgical department management

Angela Testi, DIEM-Dip.Economia e Metodi
quantitativi, Universita’ di Genova, via Vivaldi 5
-16126 GENOVA-ITALIA, FACOLTA’ DI
ECONOMIA, 16126, GENOVA,
testi@economia.unige.it, Elena Tanfani



EURO 23 - Bonn 2009

MA-23

We study an integrated use of optimization and simulation for the
management and capacity planning of a surgical department. In par-
ticular a discrete event simulation model is developed to take care of
the stochastic nature of the system under study. Moreover, an opti-
mization model for the so called Master Surgical Schedule Problem
(MSSP)generates optimal allocation plans for the operating rooms
that can be used as input data for the simulation model. The simu-
lation experiments give insight towards performance improvement
based on different operative rules for operating rooms and stay area.

4 - Simulation modelling for bipolar disorder — the pam
project

Sally Brailsford, University of Southampton, School of
Management, SO17 1BJ, Southampton, United
Kingdom, s.c.brailsford@soton.ac.uk, S Mohiuddin

Personalised Ambient Monitoring is a multidisciplinary project us-
ing a set of sensors placed in the home, or worn on the body, to
monitor BD patients’ daily activity patterns or ’signatures’. PAM
aims to provide early feedback to patients when their behaviour
starts to deviate from normal, so they can seek medical help and
avoid a serious episode. We use MC simulation to determine value
and effectiveness of PAM in the face of uncertainty about the ac-
ceptability and reliability of the sensors, and the accuracy of the
algorithms used to determine deviation from normal activity.

H MA-22

Monday 08:00-09:20
Arndt

Optimization Modeling in Practice |

Stream: OR Applications in Industry
Invited session

Chair: Bjarni Kristjansson, Maximal Software, Ltd.,
Boundary House, Boston Road, W7 2QE, London, Iceland,
bjarni @maximalsoftware.com

1 - Deploying flexible OR solutions with AIMMS

Guido Diepen, Paragon Decision Technology,
Schipholweg 1, 2034 LS, Haarlem, Netherlands,
Guido.Diepen@AIMMS.com

AIMMS is a modeling system for optimization-based decision sup-
port applications. We will demonstrate how a customer in the petro
chemical industry uses one single AIMMS solution in a variety of
situations: edited by the modeler, used as a component within a
framework, and used by different types of end-users. Furthermore,
we will show how AIMMS can be used to create a Server Based Op-
timization framework: each client will delegate the actual solving
of its problems to one (or more) central servers. This setup allows
for more efficient use of available solvers, as well as of computing
power.

2 - Using utility computing to provide mathematical
programming resources

Franz Nelissen, GAMS Software GmbH, Eupener Str.
135-137, 50933, Cologne, Germany,
FNelissen@gams.com

Utility computing (or on-demand computing) is the packaging of
computing resources, such as computation, memory, and storage,
as a metered service similar to a physical public utility.

We will start with a brief overview on the history of utility comput-
ing applied to mathematical programming projects and show two
different prominent available technologies (Amazon’s Computing
Cloud / Sun’s Network.com). Using some example applications we
will discuss how these approaches are already suitable for the re-
quirements of (commercial) mathematical programming problems.

3 - GAMS — features you might not know about

Alex Meeraus, GAMS Development Corporation,
Washington, DC, United States, alex @ gams.com,
Michael Bussieck, Jan-Hendrik Jagla, Franz Nelissen,
Lutz Westermann
In the last decade the General Algebraic Modeling System (GAMS)
has been improved in various ways. Some of the improvements are
visible and known to most of the users like the availability of new
solvers or changes you can see in the integrated development envi-
ronment. Others are more hidden and the user might not know that
these exist like the Macro Facility and the Matching Operator.
In this talk we give an overview of features which were added in the
recent and not so recent past. We will focus on things which were
not talked about in scientific presentations before.
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Monday 08:00-09:20
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AHP VI

Stream: Analytic Hierarchy Processes, Analytic
Network Processes

Invited session

Chair: Selin Hanife Eryuruk, Textile Engineering
Department, Istanbul Technical University, Inonu Cad.
No.87 Gumussuyu, Beyoglu, 34437, Istanbul, Turkey,
hanifecaliskan @yahoo.com

1- AHP and topsis to evaluate the emerging industry
credit ability for banking sector

Yi-Shan Chen, Graduate School of Management,,
Ming Chuan University,, 250 Chung Shan N. Rd. Sec.
5,, 11103, Taipei, Taiwan, ys13.chen@msa.hinet.net,
Chin-Tsai Lin, Jung-Ho Lu

This paper proposes an evaluation of emerging industry credit
model. The paper presents an evaluation framework through mod-
ified Delphi Method. Next, a case demonstrate proposed model,
followed the relative weights of evaluative criteria and sub-criteria
are determined using the analytic hierarchic process (AHP) model,
the Technique for Order Preference by Similarity to Ideal Solution
(TOPSIS) approach to rank the alternatives. Importantly, the pro-
posed model can assist the banking sector to assess the emerging
industry credit ability.

2 - Alocational decision making of a logictics center for
turkish clothing industry

Selin Hanife Eryuruk, Textile Engineering
Department, Istanbul Technical University, Inonu Cad.
No.87 Gumussuyu, Beyoglu, 34437, Istanbul, Turkey,
hanifecaliskan@yahoo.com, Murat Baskak, Fatma
Kalaoglu
The clothing industry is one of the most competitive and high value-
added sector in the world however in recent years clothing industry
has suffered difficult times. Logistics is a very important strategy
to get competitive advantages like time, cost and customer satisfac-
tion. This paper presents a locational decision making of a logistics
center for Turkish Clothing Industry in Marmara Region inTurkey.
A numerical study with a questionnaire survey database aimed at
the clothing industry of Turkey was conducted and Analytic Hierar-
chy Process (AHP) was used to evaluate the questionaire results.

3 - A new approach of the AHP method: application for
trend determination

Szabolcs Duleba, Economics and Logistics, College of
Nyiregyhdza, Hungary, 4400 Nyiregyhdza, Ferenc
krt.2., 4400, Nyiregyhaza, duleba@nyf.hu
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Usually the extrapolation of relevant data from the past has been
used by the scientific literature to determine different trends. This
practice can be less effective in the case of fast changing markets.
Moreover, in the recently ongoing world economic crisis, many
of the traditional economic forecasting models are proved to be
wrong.Expectable changes can much better be forecasted, if the ex-
trapolation is supplemented by a synthesis of opinions from experts
and key-players of the sector considering the future. In the paper, a
model is set up to elaborate logistics trends by the AHP method.

4 - Anintegrated approach for global supplier selection
decision

Aycan Aytekin, International Trade, Bogazici

University, Hisar Campus Bebek, 34342, Istanbul,

Turkey, ycnaytekin @yahoo.com, Arzu Tektas
Global supplier selection is a significant issue in the competitive in-
ternational trade environment. The issue is analyzed integrating An-
alytic Hierarchy Process and Linear Programming (LP). The hier-
archy includes criteria like supplier’s country risk, competitiveness,
international trade characteristics, logistics cost, quality, safety and
environmental concern. LP selects the best suppliers to maximize
the buyer’s total purchasing value. The approach is implemented on
a multinational chemical company in Turkey. The results may form
a basis for similar studies and applications.
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Semi-infinite Optimization
Stream: Semi-Infinite Optimization

Invited session

Chair: Jan-J Ruckmann, School of Mathematics, University
of Birmingham, Edgbaston, B152TT, Birmingham, United
Kingdom, J.Ruckmann@bham.ac.uk

1- A genetic algorithm framework for multilocal opti-
mization

A. Ismael F. Vaz, Dept. Production and Systems,
University of Minho, School of Engeneering, Campus
de Gualtar, 4710-057, Braga, Portugal,
aivaz@dps.uminho.pt, Lino Costa

Multilocal optimization is devoted to determine multiple local op-
tima for an optimization problem. A special interest in the compu-
tation of global optima is addressed.

We propose an hybrid algorithm that couples a genetic algorithm
with a local search quasi-Newton method. A biobjective approach
is used to optimize the objective function simultaneously with the
gradient norm of the Lagrangian function.

An useful application of such an algorithm is in the context of reduc-
tion type methods for semi-infinite programming. Some numerical
results will be shown with a set of test problems.

2 - Explicit solution of the lower level problems for the
cooling layout optimization in injection molding

Volker Maag, Optimization, Fraunhofer-Institut fiir
Techno- und Wirtschaftsmathematik, Fraunhofer-Platz
1, 67655, Kaiserslautern, Germany,

maag @itwm.thg.de, Karl-Heinz Kiifer

Injection molding is an important mass production procedure. Since
the cooling of the mold has an essential influence to the production
costs and the product quality, the design of the cooling system must
be optimal. The geometric constraints of the problem are complex
and of semi-infinite type. Yet, it is possible to model them in such
a way that the solution of the lower level problems can be explic-
itly expressed as a continuously differentiable function. This obser-
vation is based on a known generalization of the implicit function
theorem and eases solving the problem significantly.
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3 - Solving sip by penalty techniques: merit functions
and filter method

Ana I. Pereira, Polytechnic Institute of Braganca,
Campus de Sta Apolonia, Apartado 134, 5301-857,
Braganca, Portugal, apereira@ipb.pt, Edite M.G.P.
Fernandes

We present a brief review of reduction type methods to solve non-
linear semi-infinite programming (SIP) problems. During the last
decades a variety of techniques that apply the local reduction the-
ory have been proposed in the literature. Besides the well-known
sequential quadratic programming to solve the reduced finite prob-
lem, some penalty based techniques have been used with success.
In general, they rely on continuous merit functions for SIP. How-
ever, the so-called filter method, an alternative to merit functions,
has already been tested. Comparisons with both strategies are pre-
sented.

B MA-25
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Assignment Games

Stream: Cooperative Game Theory

Invited session

Chair: Tamads Solymosi, Operations Research, Corvinus
University of Budapest, Fovam ter 8, 1093, Budapest,
Hungary, tamas.solymosi@uni-corvinus.hu

1- A glove market partitioned matrix related to the as-
signment game

Marina Nunez, Economic and Financial Mathematics,
University of Barcelona, Av Diagonal, 690, 08034,
Barcelona, Spain, mnunez@ub.edu, Carles Rafels

To any assignment market we associate the unique exact assign-
ment game defined on the same set of agents and with a core that is
a translation of the core of the initial market. Also he kernel and the
nucleolus of an assignment game are proved to be the translation of
the kernel and the nucleolus of its related exact assignment game
by the vector of minimum core payoffs. Agents on each side of the
market are classified by means of an equivalence relation and the
equivalent classes partition the matrix of the related exact assign-
ment game into glove markets.

2 - Axiomatizations of the Shapley value on the class of
assignment games

Miklos Pinter, Mathematics, Corvinus University of
Budapest, Fovam ter 13-15., 1093, Budapest,
miklos.pinter @uni-corvinus.hu

We consider various axiomatizations of the Shapley value on the
class of assignment games. We conclude that the class of assign-
ment games is a very pathological class from the uniqueness point
of view, since except to van den Brink’s special characterization, all
axiomatizations we consider fail to characterize the Shapley value.
As byproducts, we give some examples on the relations between
some of the axioms.

3 - Longest paths to the core in assignment games

Tamads Solymosi, Operations Research, Corvinus
University of Budapest, Fovam ter 8, 1093, Budapest,
Hungary, tamas.solymosi @uni-corvinus.hu
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We consider the problem of computing the buyer-/seller-optimal
vertices of the core of an assignment game. Although the proof
of Shapley and Shubik (1972) for the existence of these vertices can
be easily turned to a computational method, we propose a network
approach. We define a directed graph and show that the lengths of
the longest paths to its nodes give exactly the minimum core pay-
offs to the associated players. We also demonstrate how this char-
acterization can be used in analyzing the sensitivity of the optimal
core-allocations to changes in the underlying data matrix.

4 - Symmetrically multilateral-bargained allocations in
multi-sided assignment markets

Oriol Tejada, passeig joan de borbo 70 30 3a, 08003,

Barcelona, Catalunya, oriol.tejada@ub.edu, Carles

Rafels
We extend Rochford’s (1983) notion of symmetrically pairwise-
bargained equilibrium to assignment games with more than 2
sides.A symmetrically multilateral-bargained (SMB) allocation is
a core allocation so that any agent is in equilibrium with respect to
a negotiation process among all agents based on what every agent
could receive in her preferred alternative matching to the optimal
matching that is formed. We prove that, for balanced multi-sided
assignment games, the set of SMB is always nonempty and that,
unlike the two-sided case, it does not coincide in general with the
kernel.
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Knapsack Problems

Stream: Discrete Optimization
Contributed session

Chair: Tugba Sarag, Department of Industrial Engineering,
Eskisehir Osmangazi University, Meselik Kampusu, 26480,
Eskisehir, Turkey, tsarac @ogu.edu.tr

1- Meta/exact hybridization to improve intensification
in combinatorial optimization problems

Samir Mahdi, Computre scince, University Mentouri,
Constantine. labo MISC, 93 bld pasteur belle vue,
25000, Constantine, Algeria, s.mahdi_dz@yahoo.fr,
Salim Chikhi, Mohamed Batouche

In this paper we propose to hybridize the metaheuristic MA/PM
and B&B to solve combinatorial optimization problems. Our idea
is to add in the metaheuristic, an exact method, which has an abso-
lute research power, in order to improve the intensification around
the best current solution found by the metaheuristic, during the re-
search. We have realized experiments on well-known benchmarks
in the literature of the knapsack problem. The results obtained show
the effectiveness of Meta/Exact hybridization.

2 - A cooperative local search-based algorithm for the
multiple-scenario max-min knapsack problem

Abdelkader Sbihi, Dept. of Information Systems and
Aided Decision, Audencia-Nantes School of
Management, 8 route de la Joneliere, BP 31222, 44312
, Nantes Cedex 3, France, asbihi@audencia.com

The Multiple-Scenario Max-Min Knapsack Problem (MSM2KP) is
a variant of the Knapsack Problem. It models situations such that we
face many scenarios and the aim is to identify the best one offering
a better alternative. Each scenario considers a different item profit
with one weight. The aim is to maximize the profit for the worst
scenario. Our cooperative method uses a limited-area local search
applied in the elite neighborhood and a wide range one applied to
perform an improving sequence of path exchange. The results are
promising and we show the method efficiency

3 - A clonal selection algorithm for the quadratic multi-
ple knapsack problem

Tugba Sarag, Department of Industrial Engineering,
Eskisehir Osmangazi University, Meselik Kampusu,
26480, Eskisehir, Turkey, tsarac@ogu.edu.tr, Berna
Ulutas

Knapsack Problem (KP) is one of the well known combinatorial
optimization problems. In this study, we considered a KP called
as quadratic multiple knapsack problem (QMKP) with k knapsacks
and quadratic objective function. We proposed a clonal selection
algorithm for QMKP. The performance of the developed algorithm
is evaluated and the obtained results are compared with the previous
studies in the literature.
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Hinterland Transportation

Stream: Container Terminal Operations
Invited session

Chair: Koichi Shintani, Department of Shipping
Technology, Oshima National College of Maritime
Technology, 1091-1 Komatsu, Suo-oshima, 7422193,
Oshima, Yamaguchi, Japan, shintani @oshima-k.ac.jp

1 - Multiple berth allocation problem

Hossein Jula, Electrical Engineering, Penn State
Harrisburg, W-256 Olmsted Bldg., 777 Harrisburg
Pike, 17057, Middletown, PA, hjula@psu.edu, Hwan
Chang, Anastasios Chassiakos, Petros loannou

‘When, under some predicted or unpredicted scenarios, a calling ves-
sel cannot moor at its home berth location, other berth locations
(within the same terminal or adjacent terminals) may accommodate
the vessel. This leads to a more complex variant of the Berth Al-
location Problem (BAP) which, in this paper, is referred to as the
multiple Berth Allocation Problem (mBAP). This paper presents a
heuristic solution methodology for the mBAP. Several experimental
scenarios are generated to evaluate the proposed solution methodol-
ogy for the mBAP.

2 - The impact of foldable containers on empty con-
tainer management

Koichi Shintani, Department of Shipping Technology,
Oshima National College of Maritime Technology,
1091-1 Komatsu, Suo-oshima, 7422193, Oshima,
Yamaguchi, Japan, shintani @oshima-k.ac.jp, Rob
Konings, Akio Imai

This paper analyzes the possibility of foldable container usage in
order to save container repositioning costs. Integer programming
models are employed to find the optimal empty container reposi-
tioning in order to calculate the costs. The study finds that the fold-
able containers substantially save the repositioning costs, compared
to standard containers. It is also shown that comparative advantages
of the foldable containers depend on container traffic situations such
as empty transfer distance, degree of trade imbalance, etc.
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Financial Optimization 1

Stream: Financial Optimization
Invited session

Chair: J. E. Beasley, CARISMA, Brunel University,
Department of Mathematical Sciences, Kingston Lane,
UBS 3PH, Uxbridge, Middlesex, United Kingdom,
john.beasley @brunel.ac.uk

1- Collapses of global financial institutions in 2008 and
their risk management practices

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

Many of the world’s leading investment banks have collapsed in
2008. This paper will examine some of the major factors which led
to their failures with emphasis on their risk management practices.
The paper will identify those risks which turned out to be most crit-
ical and yet their risk management practices led them to brush them
off as being not important. The findings will be based not only on
newspapers and other publications but also reviews of 2008 annual
reports and other SEC filings such as 10K and 8K of the companies.

2 - Empirical analysis of online algorithms for multiple
trading problems

Giinter Schmidt, Saarland University, Box 151150,
66041, Saarbriicken, Germany, gs @itm.uni-sb.de,
Esther Mohr

We suggest different active trading algorithms which try to solve
this type of problem. Their effectiveness is analyzed from a worst
case and an average case point of view. We compare average case
and worst case bounds using simulation on historical data for the
past ten years. We give an answer to the questions how parame-
ters effect the quality of the algorithms and if they show a superior
behaviour to buy-and-hold policies.

3 - Corporate structure optimisation for multinational
companies

J. E. Beasley, CARISMA, Brunel University,
Department of Mathematical Sciences, Kingston Lane,
UBS 3PH, Uxbridge, Middlesex, United Kingdom,
john.beasley @brunel.ac.uk

We consider a multinational tax planning problem that involves de-
signing a corporate structure (across different countries) so as to
remit profits from a number of subsidiaries to a single parent com-
pany, whilst minimising the tax paid (maximise the amount received
at the parent company). This corporate structure is constrained to
be a (directed) tree structure. We present a nonlinear mixed-integer
zero-one formulation that is linearisable as well as a tabu search al-
gorithm. Computational results are given for both the optimal and
heuristic solution of publicly available test problems.

14

Bl MA-29
Monday 08:00-09:20
GSI-S2

Dealing with uncertainty in long-term
electricity planning

Stream: Energy and Emission Markets
Invited session

Chair: Efraim Centeno Herndez, Instituto de Investigacion
Tecnoldgica, Universidad Pontificia Comillas, Santa Cruz
de Marcenado 26, 28015, Madrid, Spain,
efraim.centeno@upcomillas.es

1 - Bilevel optimization analysis of electricity genera-
tion capacity expansion

Efraim Centeno Herndez, Instituto de Investigacién
Tecnoldgica, Universidad Pontificia Comillas, Santa
Cruz de Marcenado 26, 28015, Madrid, Spain,
efraim.centeno@upcomillas.es

A bilevel optimization model to analyze the decision of building
new power plants from the point of view of a generation company
based on its profitability is proposed. Upper level includes profit as
objective function and lower level represents electricity spot mar-
ket behaviour using a conjectured variation schema. This schema is
an extension of Nash-Cournot market equilibrium and allows repre-
senting different degrees of competition in the market.

2 - Generation capacity expansion under long-term un-
certainties in the us electric market

Sabine Goutier, OSIRIS, EDF R&D, 1 AVENUE DU
GENERAL DE GAULLE, 92140, CLAMART,
sabine.goutier @edf.fr, Julian Bouchard, Alexandre
Klein

In this paper, we deal with generation capacity expansion under
long-term uncertainties regarding fuel prices and CO2 emissions
regulation. We present a model based on stochastic dynamic pro-
gramming which gives optimal generation investment planning for
perfectly competitive power markets. Using DOE’s fuel price sce-
narios, we show that taking into account uncertainties on fuel costs
and on CO2 emissions regulation can change the optimal invest-
ment decisions. Moreover, we show that, for generators, the level
of risk-aversion is a major factor influencing the investment deci-
sions.

3 - Assessing energy storage value for power systems
with a large penetration rate of intermittent renew-
ables

Julien Martin, R&D OSIRIS, EDF, 1 ,av. du général
De Gaulle, 92141, Clamart, julien2.martin @edf.fr

This paper focuses on modeling issues to study the interest of utility
companies for energy storage capacities/capabilities on a prospec-
tive "low-carbon electricity’ scenario.

Within the 2030-2050 timeframe, the massive integration of inter-
mittent renewables may affect system reliability by increasing dif-
ficulties to balance supply and demand while respecting physical
constraints. A major objective/stake is to quantify which difficul-
ties could appear and which technological solutions should be tar-
geted and combined to supply extra-flexibility required to deal with
renewables intermittency.

4 - Tools for long term strategic spanish electricity sec-
tor analysis.

Jose Villar, Instituto de Investigacion Tecnologica,
Universidad Ponitificia Comillas, Alberto Aguilera 23,
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Madrid, 28015, Madrid, Spain,

jose.villar@iit.upcomillas.es
MORSE is a set of tools developed for Endesa, for long term anal-
ysis of the Spanish electricity sector. It models its main business,
such as electricity pool, commercialization, regulated activities, etc,
and computes the yearly accumulated deficit of the sector. Pool is
solved with a supply function market equilibrium computed by EQ-
UITEC, where GENCO’s are represented by technologies. EQUI-
TEC computes agent conjectures assuming linearity and robustness
near equilibrium, and has a Montecarlo version for statistical out-
puts. MORSE includes a genetic solver to attain predefined targets.
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Dynamic Programming Il

Stream: Dynamic Programming
Invited session

Chair: Lidija Zadnik Stirn, Biotechnical Faculty, University
of Ljubljana, Vecna pot 83, 1000, Ljubljana, Slovenia,
Slovenia, lidija.zadnik @bf.uni-1j.si

1- Structuring new product development
pipelines considering resource constraints

(npd)

Yu Xiong, University of York, The York Management
School, Sally Baldwin Buildings, Heslington, YO10
5DD, York, North Yorkshire, yx515@york.ac.uk,
Kiran Fernandes
This paper investigates two key issues within the New Product De-
velopment process, viz.: How to allocate resources to multiple
pipelines and then to multiple stages of a single pipeline with a
constrained budget. Existing literature has focused on increasing
the likelihood of having at least one successful product in a pipeline
but has not considered the balance of achieving maximum proba-
bility of success with a given budget constraint. We present a nor-
mative model (dynamic programming) for structuring pipelines for
resource constrained situation.

2 - Multiple criteria decision analysis within a dynamic
environmental system
Lidija Zadnik Stirn, Biotechnical Faculty, University of
Ljubljana, Vecna pot 83, 1000, Ljubljana, Slovenia,
Slovenia, lidija.zadnik @bf.uni-1j.si
To solve a multicriteria and long term management problem of an
environmental system, a discrete dynamic and multicriteria decision
support model (DSM) is generated. SWOT analysis and AHP/ANP
(eigenvalue and DEA procedure) are employed to evaluate conflict-
ing objective functions. Then, states, decisions, weighted values of
objective functions and networks are used to determine the optimal
policy by Bellman’s iteration method within a sequential decision

process. To illustrate the developed DSM, computational experi-
ences from the field of natural resources are presented.
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Discovery of patterns in data

Stream: Data Mining
Contributed session

Chair: Takeaki Uno, National Institute of Informatics(NII),
101-8430, Tokyo, Japan, uno@nii.co.jp

1- Mining the most representative models of patient
care process with process mining methodology

Hongying Fei, Production and Operations
Management, FUCAM (Catholic University of Mons),
151 chaussee de binche, 7000, Mons, Belgium,
fei@fucam.ac.be, Nadine Meskens

In order to construct a process model for the purpose of evaluat-
ing and developing the care processes for a specific set of patients,
we apply the process mining to this study to extract the most rep-
resentative model of patient care process from a set of event data
collected from a Belgian University Hospital. Instead of proposing
a tool for designing processes, the main idea is to use the discov-
ered process model as an objective start point to deploy systems
that support care processes or as a feed-back mechanism to check if
the prescribed clinical pathways can fit the executed ones.

2 - High speed pattern mining for huge data - algorithm
and implementation -

Takeaki Uno, National Institute of Informatics(NII),
101-8430, Tokyo, Japan, uno@nii.jp

Frequent pattern mining is the problem of finding all the frequently
appearing patterns from huge databases, and is a central problem of
data mining. We here present fast algorithms while straightforward
algorithms need quite long time. We approached from the theoreti-
cal enumeration algroithm techniques, and developed several algo-
rithms including one got the best award in an academic international
competition. We breifly explain the techniques and the performance
of the algorithms. The implementations are available at the author’s
home page (http://research.nii.ac.jp/ uno/).

3 - A new algorithmic method for telecom event corre-
lation using association rule mining

Behrad Analui, #500, 7th Floor, Entrance 13, Block A4
,EKBATAN Residential Area, 1394743999, Tehran,
Iran, Islamic Republic Of, behrad.analui @ gmail.com

Event Correlation is a technique to examine relations between
events received from different elements in telecom network in or-
der to find and isolate the root cause and reduce the down time.
For this purpose usually a set of rules is defined and applied to the
coming events. In this paper we propose a new algorithmic method
for defining rule sets based on association rule mining of histori-
cal events store in a database. This method is especially beneficial
when applied to a large multi-vendor telecom network where adding
anew element from a new vendor results in changing the whole rule
set.
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Banking

Stream: Financial Modelling
Contributed session

Chair: Andreas Georgiou, Department of Business
Administration, University of Macedonia, 156 Egnatia
Street, 54006, Thessaloniki, Greece, acg@uom.gr

1- Introducing a modified qfd design for quality im-
provement in the greek banking sector

Andreas Georgiou, Department of Business
Administration, University of Macedonia, 156 Egnatia
Street, 54006, Thessaloniki, Greece, acg@uom.gr,
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Katerina Gotzamani, Andreas Andronikidis, George
Paltayian

Over the past two decades, advances in technology and a movement
in global politics away from central control of economies initiated
changes that continue to take place in the banking industry. In this
respect the Greek banking system is also characterized by increased
competition. We step on the Quality Function Deployment frame-
work to detect and translate bank customers’ needs into goals and
present three houses of quality structuring the model. Then, we dis-
cuss initial results obtained by a field research that aimed to capture
the importance of the criteria used in the first house.

2 - Optimal centralisation of liquidity management

Christian Schmaltz, CPQF, Frankfurt School of
Business, Sonnemannstr. 9-11, 60314, Frankfurt,
Germany, c.schmaltz@kdb.eu, Sebastian Pokutta

Large banking groups face the question of optimally generating and
allocating liquidity: in a central liquidiy hub or in decentralized
nodes. We rephrase the question as a production problem under un-
certainty with time zone gaps. As expected, in a deterministic setup
liquidity should be managed centrally. However, under stochastic
liquidity demand and different time zones, we find that liquidity is
preferably managed and generated decentrally to a certain extend.
The corresponding tradeoff threshold is a function of the volatility
and the characteristics of the bank network.

3 - Bank loan loss provision decisions: empirical anal-
ysis of taiwan’s banks

Tsai Lien Yeh, International Business, Ming Chuan
University, 2F, No. 9, Lane 17, Yung-Kang St., Taipei,
Taiwan, 10650, R.O.C., 10650, Taipei, Taiwan,
tlyeh@mail.mcu.edu.tw

By adopting the stochastic frontier model, this study examines the
efficiency frontier of loan loss provision (LLP) in the Taiwan bank-
ing industry. The determinants of the inefficiency LLP are also
analyzed. The results are: 1. LLP estimation is significantly and
positively correlated with loan loss, risky loans and total loans. 2.
Larger banks are more concerned with setting an appropriate level
of LLP than smaller banks in order to maintain stable long term
income and meet capital adequacy requirements. 3. Banks with
higher non-interest expenses also manage LLP inefficiently.
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Applications of Operations Research in
Mining

Stream: Mining

Invited session

Chair: Doreen Thomas, Mechanical Engineering,

University of Melbourne, Melbourne, 3010, Melbourne,
Victoria, doreen.thomas @unimelb.edu.au

1 - Using lagrangean relaxation of resource constraints
for open pit mining production scheduling

Ambros Gleixner, Optimization, Zuse Institute Berlin
(ZIB), Takustr. 7, 14195, Berlin, Germany,
gleixner@zib.de

We consider a mixed-integer programming formulation for the open
pit mining production scheduling problem with block processing se-
lectivity and demonstrate the use of lagrangean relaxation of the
resource constraints in several ways: rapid computation of dual
bounds provably as strong as given by the linear programming re-
laxation, determining approximate cutoff grades, model aggrega-
tion and effective heuristics for finding near-optimal solutions.
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2 - Determining the transition from open pit to under-
ground mining

Alexandra Newman, Division of Economics and
Business, Colorado School of Mines, 1500 Illinois
Street, 80401, Golden, CO, United States,
newman@mines.edu, Candace Yano

Extraction of an ore body can start as an open pit and may con-
tinue underground. Although tactical mine schedules often involve
production blocks, we consider longer-term decisions of strata (i.e.,
many blocks at the same height). We specify which strata to mine
above ground and when to mine these strata, when to begin in-
stallation of underground infrastructure, and which strata should be
mined underground and when. We show how this integer program
can be transformed into a series of networks, and present numerical
results for a mine in South Africa using various discount rates.

3 - Strategic design of underground mine access, a
gilbert arborescence problem

Doreen Thomas, Mechanical Engineering, University

of Melbourne, Melbourne, 3010, Melbourne, Victoria,

doreen.thomas @unimelb.edu.au
We investigate the problem of designing a minimum cost flow
network interconnecting n-1 sources and a single sink, each with
known locations and flows. The network may contain additional
nodes, known as Steiner points. We show that for concave increas-
ing cost functions, a minimum cost network of this sort has a tree
topology, and hence can be called a Minimum Gilbert Arborescence
(MGA). We characterise the local topological structure of Steiner
points in MGAs for linear cost functions. This problem has appli-
cations to the design of drains, gas pipelines and underground mine
access.

B MA-34
Monday 08:00-09:20
GSI-S 8

Il Application of Fuzzy Logic & Real
Options to Corporate Management
Decision-Making

Stream: Application of Fuzzy Logic & Real Options to
Corporate Management Decision-Making

Invited session

Chair: Christer Carlsson, IAMSR, Abo Akademi
University, DataCity B6734, 20520, Turku, Finland,
christer.carlsson@abo.fi

1 - Optimal staged expansion of a municipal wastewa-
ter plant using option theory

Yuri Lawryshyn, Department of Chemical Engineering
and Applied Chemistry, University of Toronto, 200
College Street, M5S 3ES, Toronto, Ontario,
yuri.lawryshyn@utoronto.ca, Sebastian Jaimungal

We consider a municipality faced with the question of how big to
make their new wastewater treatment facility to meet the demand
of 10% expected growth in the number of new connections. Previ-
ously, we developed a real options framework for determining op-
timal plant size and showed that the model takes on the form of an
Asian option. In this study, we introduce an approximate analytical
solution and optimize both plant size and timing of a staged expan-
sion. Simulations are presented to quantify the risk of the different
strategies.
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2 - Fuzzy pay-off method for real option valuation

Mikael Collan, Institute for Advanced Management
Systems Research, Abo Akademi University,
Lemminkiisenkatu 14 B 6th floor, 20520, Turku,
Finland, mcollan@abo.fi

Real option analysis offers interesting insights on value of assets
and on profitability of investments, which has made real options a
growing field of academic research and practical application. This
paper presents a new method for real option valuation from fuzzy
numbers that is based on findings from earlier real option valuation
methods and from fuzzy real option valuation. The method is intu-
itive to understand and far less complicated than any previous real
option valuation model to date.

B MA-35

Monday 08:00-09:20
GSI-S9

Facilitated Decision Analysis

Stream: Facilitated Modelling Interventions
Invited session

Chair: Simon French, Manchester Business School,
University of Manchester, Booth Street West, M15 6PB,
Manchester, United Kingdom, simon.french@mbs.ac.uk

1- Developing MCDM tools for research project as-
sessment

Theodor Stewart, Statistical Sciences, University of
Cape Town, Upper Campus, 7701, Rondebosch, South
Africa, theodor.stewart@uct.ac.za, K. Nadia
Papamichail

The aim of this paper is to explore how decision analysts design and
deliver decision workshops. We present a case study that discusses
a decision making process unfolding in a research funding coun-
cil in South Africa. A series of decision workshops was organised
to develop MCDM tools for assessing research project applicants.
Lessons learned and reflections on the study are presented.

2 - Extending the use of scenario planning and mcda:
an application to food security in trinidad &tobago

Camelia Ram, Operational Research Group, London
School of Economics, Houghton Street, WC2A 2AE,
London, c.ram@lse.ac.uk, Gilberto Montibeller, Alec
Morton

One way of coping with strategic uncertainty is exploring challeng-
ing futures or scenarios. There has been extensive research into how
formal evaluation of strategic options given scenarios might be car-
ried out in practice, but typically small numbers of scenarios are
used. This paper presents a technique for efficiently developing a
larger cohort of variable, qualitatively defined scenarios; and inves-
tigates how a multi-criteria framework can be applied to measure
robustness. The technique is implemented through a case study of
food security in Trinidad & Tobago in the next eight years.

3 - Facilitated decision conferences in public participa-
tion:

Simon French, Manchester Business School,
University of Manchester, Booth Street West, M15
6PB, Manchester, United Kingdom,
simon.french@mbs.ac.uk

"You are charged with over-enthusiastic application of facilitated
stakeholder workshops in the context of public participation. How
do you plead?" "Guilty!" Driven by political imperatives to reduce
a democratic deficit, there have been many applications of facili-
tated workshops in public participation to help public bodies shape
and make societal decisions. In this paper I will discuss their use of
from the perspective of my experience and explain my concerns. I
will argue that we need to evaluate our work in public participation
much more scientifically than we have up until now.

B MA-36
Monday 08:00-09:20
GSI-S 11

Stochastic Control in Finance Il

Stream: Optimal Control in Finance and Insurance
Invited session

Chair: Nicole Baeuerle, Institute for Mathematical
Stochastics, University of Karlsruhe, Englerstr. 2, 76128,
Karlsruhe, Germany, baeuerle @stoch.uni-karlsruhe.de

1 - Asset allocation and liquidity breakdowns

Peter Diesinger, Department of Mathematics,
University of Kaiserslautern,
Erwin-Schrodinger-Strafle, 67663, Kaiserslautern,
Germany, diesinger @mathematik.uni-kl.de, Holger
Kraft, Frank Thomas Seifried

‘We analyze the portfolio decision of an investor facing the threat of
illiquidity, where illiquidity is understood as a state of the economy
in which the investor is not able to trade at all. The efficiency loss
due to illiquidity is addressed and quantified. For general utility
functions, we show that the value function of a model in which only
finitely many liquidity breakdowns can occur converges uniformly
to the value function of a model with infinitely many breakdowns.
The results are illustrated for an investor with a power utility func-
tion.

2 - Impulse control of credit portfolios

Roland Seydel, MPI for Mathematics in the Sciences,
Inselstrasse 22, 04103, Leipzig, seydel @mis.mpg.de,
Ruediger Frey

In our talk, we present a case study of a bank in a Markov-switching
economy that can reduce its loan exposure by discrete impulses.
We start with a short introduction into the model and its real-world
background. The value function of impulse control is associated
with the (viscosity) solution of a PDE called quasi-variational in-
equality (QVI). This QVI is solved numerically, and practical in-
sights and conclusions from the numerical results are discussed.

3 - Investment, income, and incompleteness

Holger Kraft, Goethe-University, Frankfurt am Main,

Germany, assetpricing @finance.uni-frankfurt.de
The utility-maximizing consumption and investment strategy of an
individual investor receiving an unspanned labor income stream
seems impossible to find in closed form and very difficult to find
using numerical solution techniques. We suggest an easy procedure
for finding a simple and admissible consumption and investment
strategy which is near-optimal. We first explain and implement the
strategy in a simple setting with constant interest rates, a single risky
asset, and an exogenously given income stream, but we also show
that the success of the strategy is robust.

4 - Optimal investment in the foreign exchange market
with proportional transaction costs

Luitgard Veraart, Department of Mathematics, Institute
for Stochastics, University of Karlsruhe, Kaiserstr. 89,
76133, Karlsruhe, veraart@stoch.uni-karlsruhe.de
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We consider an investor in the foreign exchange market who can
trade in two currencies, domestic and foreign. The investor seeks
to optimise the expected mark—to—market value of the portfo-
lio while aiming for a certain target proportion of the holdings in
foreign currency compared to total wealth. This target proportion
is exogenously given and can be thought of a constraint imposed
by risk management. The exchange rate is modelled as a geomet-
ric Brownian motion. Proportional transaction costs are charged.
We present a numerical algorithm which solves the resulting free
boundary problem.

B MA-37
Monday 08:00-09:20
GSI-S 12

Revenue and Demand Management

Stream: Revenue Management
Invited session

Chair: Catalina Stefanescu, Management Science and
Operations, London Business School, Regent’s Park,
NWI14SA, London, cstefanescu@london.edu

Chair: Houyuan Jiang, Judge Business School, University
of Cambridge, Trumpington Street, CB2 1AG, Cambridge,
United Kingdom, h.jiang@jbs.cam.ac.uk

1 - Multivariate demand: modeling and estimation from
censored sales

Catalina Stefanescu, Management Science and
Operations, London Business School, Regent’s Park,
NW14SA, London, cstefanescu@london.edu

Current practice focuses on univariate demand forecasting, but in
many industries there is evidence of correlated product demand. We
propose a class of models for multi-product multiperiod aggregate
demand forecasting, and develop an approach for estimating the
parameters from censored sales data. We show that the algorithm
is computationally attractive under different demand and censoring
scenarios. We analyze two booking data sets from the entertainment
and the airline industries, and show that these models increase the
revenue by up to 11% relative to alternative forecasting methods.

2 - Choose-and-book: an electronic outpatient appoint-
ment system

Houyuan Jiang, Judge Business School, University of
Cambridge, Trumpington Street, CB2 1AG,
Cambridge, United Kingdom, h.jiang@jbs.cam.ac.uk,
James Z. Pang, Sergei Savin

Choose and Book is a national electronic referral system for outpa-
tient appointments in England. The system gives patients a choice
of appointment service provider, date and time. Choose and Book
is instrumental in helping to measure and manage 18-weeks’ path-
ways for patients. We have identified a simple threshold policy and
prove that this simple policy is optimal. We study montone proper-
ties andcomparative statics. To the best of our knowledge, our study
is the first attempt to address time slots allocation for Choose and
Book systematically in a quantitative framework.

3 - Consumer choice modelling inputs into airline rev-
enue management applications

Tim Ryley, Department of Civil & Building
Engineering, Loughborough University,
Loughborough, Leicestershire, LE11 3LU,
Loughborough, T.J.Ryley @lboro.ac.uk
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Stated choice models have been developed from air travel house-
hold surveys in the East Midlands region of the UK; the focus is on
leisure trips using low-cost airlines, and an aviation industry facing
economic and environmental challenges. Logit-based models are
estimated from a range of air travel attributes: fare, departure/arrival
time, car parking charge, and a flight energy rating. Model outputs,
such as forecasts using cost and time scenarios, across different con-
sumer segments, are presented. These results can be input into more
consumer-focused airline revenue management applications.

4 - Aggregating algorithm for pricing and capacity plan-
ning under uncertain demand

Tatsiana Levina, School of Business, Queen’s
University, 143 Union str, K7L 3N6, Kingston,
Ontario, Canada, tlevin@business.queensu.ca, Yuri
Levin, Mikhail Nediak, Vladimir Vovk

We study the problem of pricing and stocking of perishable items
when demand and the reservation price distributions are unknown.
The company learns consumer demand through successive obser-
vations over consecutive planning horizons, views the problem as a
game against nature and applies Aggregating Algorithm to find the
policies which are asymptotically optimal in the long run. The pro-
posed methodology is general and independent of the form of the
distributions.

B MA-38

Monday 08:00-09:20
GSI-S 13

Bilevel Programming

Stream: Variational Inequalities and Bi-Level
Problems

Invited session

Chair: Stephan Dempe, Mathematics and Computer
Sciences, Technische Universitaet Freiberg, 09596,
Freiberg, Germany, dempe @math.tu-freiberg.de

1- Fuzzy necessary optimality conditions for bilevel
set optimization problems

Nazih Abderrazzak Gadhi, Department of Mathematics
Dhar Em Mehrez, Sidi Mohammed ben Abdellah
University, B.P. 3536 Marrakech Amerchich, 40000,
Marrakech, ngadhi @hotmail.com, Stephan Dempe

In this paper, using an extremal principle introduced by Mor-
dukhovich, we establish optimality conditions for a bilevel set val-
ued optimization problem. Intermediate set valued optimization
problems are introduced to help us in our investigation.

2 - The pessimistic approach for a bilevel problem with
linear lower level

Sebastian Lohse, Institut fiir Num. Mathematik und
Optimierung, TU Bergakademie Freiberg, 09596
Freiberg, 09599, Freiberg, lohses @math.tu-freiberg.de

‘We consider a bilevel programming problem with linear lower level
and with a special structure of the set of parameters — one set of
right-hand-side parameters and one set of objective function param-
eters. At first it is shown, that a global pessimistic solution always
exists even without lower semicontinuity of the optimal solution
mapping. Examples will prove, that our assumptions are neces-
sary. In the second part an algorithm is presented under additional
assumptions using an idea of Fukuda and Terlaky for vertex enu-
meration of a polyhedron.
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3 - Feasible direction method for bilevel programming
problem

Ayalew Mersha, Mathematics and Informatics, TU
Freiberg, Am Miihlteich 6, 09599, Freiberg, Sachsen,
ayalew @math.tu-freiberg.de

In this talk, we investigate the application of feasible direction
method for an optimistic nonlinear bilevel programming problem.
The convex lower level problem of an optimistic nonlinear bilevel
programming problem is replaced by relaxed KKT conditions. The
feasible direction method developed by Topkis and Veinott is ap-
plied to the auxiliary problem to get a Bouligand stationary point
for an optimistic bilevel programming problem.

4 - A bilevel matroid problem

Diana Fanghaenel, Institut fiir Informatik, Universitaet
zu Koeln, Pohligstr. 1, 50969, Ko6ln, Germany,
fanghaenel @informatik.uni-koeln.de

We investigate a bilevel matroid problem, where a matroid is given
and different weight vectors for the decision makers. At this, the
follower determines an independent set of the matroid with maxi-
mum weight. The leader’s weight of this independent set gives the
objective function value of the leader. To influence the chosen in-
dependent set, the leader can increase the weights of the follower,
but in return for the increase he has to pay a penalty. We want to
present solution algorithms to determine the optimal decision of the
leader for several matroids.

H MA-39

Monday 08:00-09:20
GSI-S 14

Game Theory 1

Stream: Game Theory
Contributed session

Chair: Jirka Poropudas, Systems Analysis Laboratory,
Helsinki University of Technology, P.O. Box 1100 FIN,
02015 HUT Finland, 02015, Espoo, Finland,
jirka.poropudas @tkk.fi

1- Goal programming to model fairness concerns in
cooperation

Nerda Zura Zaibidi, Mathematics, University of

Portsmouth, Computing and Mathematics, Lion Gate

Building, University of Portsmouth, PO1 3HF,

Portsmouth, United Kingdom,

Nerda.Zabidi @port.ac.uk, Patrick Beullens, Dylan

Jones
In decision problems about cooperation between independent play-
ers, we have to consider how each player will fare under the coop-
eration. In a Goal Programming (GP) framework, a set of goals for
each player can be considered but modelling the relative importance
of each player is less straightforward as no general agreement be-
tween the players may present itself. In this paper, this problem is
dealt with by incorporating explicitly in the GP model each player’s
opinion about fairness. Solutions of this GP model offers predic-
tions about which strategies will likely to gain overall acceptance.

2 - Game theoretic metamodels in simulation analysis
of air combat

Jirka Poropudas, Systems Analysis Laboratory,
Helsinki University of Technology, P.O. Box 1100
FIN, 02015 HUT Finland, 02015, Espoo, Finland,
jirka.poropudas @tkk.fi, Kai Virtanen

‘We present the statistical estimation of game theoretic metamodels
from discrete event simulation data depicting a system with an in-
herent game setting where multiple players try to achieve their own
objectives. The estimated games are used in interpretation of the
simulation data as well as in sensitivity and what-if analyses. Fur-
thermore, the games are applied to optimization of simulation out-
put. In an example analysis, game theoretic metamodels are used
both to validate an air combat simulation model and to compare air
combat tactics and hardware systems.

3 - Do relative payoffs matter in contests? an experi-
mental analysis

Nicole Becker, Ruhr Graduate School in Economics,
c¢/o TU Dortmund, Wirtschafts- und
Sozialwissenschaftliche Fakult, Volkswirtschaftslehre
(Mikroekonomie), 44221, Dortmund, Germany,
Nicole.Becker @uni-dortmund.de, Sina Risse

We study the influence of social preferences on contest outcomes
in an experiment. First we use the decomposed game technique
to directly classify the players according to their social values.
In a second step subjects are randomly matched to engage in a
two-player contest. In more competitive environments spiteful be-
haviour should be more pronounced. Therefore, subjects also par-
ticipate in a contest with four players. Theory predicts that anti-
social preferences increase equilibrium efforts. This may serve as
an explanation for the commonly known overdissipation paradox in
contests.

B MA-40
Monday 08:00-09:20
GSI- S 27

Development and Economy

Stream: OR for Development and Developing
Countries

Invited session

Chair: Gerhard-Wilhelm Weber, Institute of Applied
Mathematics, Middle East Technical University, ODTU,
06531, Ankara, Turkey, gweber @metu.edu.tr

1 - Network organisation

Katarzyna Grzybowska, Institute of Management
Engineering, Poznan University of Technology, ul.
Strzelecka 11, 60-965, Poznan, Poland,
katarzyna.grzybowska@put.poznan.pl, Agnieszka
Ponikierska

A trend to create groups of enterprises can be observed; whose
model of operation makes use of assets of large, SMEs companies.
It is a higher level of organisational changes. This trend is described
as network organisation. It can be defined as relatively lasting con-
nection of autonomous and specialised units or enterprises. Such
an approach is based on establishing strategic alliances between
partners within a supply chain. Long term partnership are signed
between suppliers and customers. It also allows for gaining knowl-
edge of technologies used by the partners, exchange of experience.

2 - Will security culture deliver between organizations?

Ke-Wei Tseng, National Chung Hsing University,
National Chung Hsing University 250, Kuo Kuang
Rd., Taichung 402, 886, Taichung, Taiwan,
ligreen0122 @yahoo.com.tw, Ming-Chih Tsai
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This study aims to clarify how supply chain collaboration affects the
organizational security culture of supply chain members. Variables
of institutional theory and security culture evolvement are employed
to be the interorganizational driving factors and the inside organi-
zational effects. Social exchange theory will be used as the bridge
to connect the interorganizational cause and the intraorganizational
change. The relationships between the cause and effect are tested
herein. The results indicate what culture change firms will make
under certain supply chain collaborative factors.

B MA-41
Monday 08:00-09:20
GSI- S 28

OR in Agriculture and Forest
Management |

Stream: OR in Agriculture and Forest Management
Invited session

Chair: LluisM Pla, Mathematics, University of Lleida,
Jaumell,73, 25001, Lleida, Spain,
Impla@matematica.udl.es

1 - Modelling classical swine fever spread using a spa-
tial hybrid model

Benjamin Ivorra, Matematica Aplicada, Universidad
Complutense de Madrid, Plaza de ciencias, 3, 28040 ,
Madrid, Spain, Spain, ivorra@mat.ucm.es, Angel
Manuel Ramos, Beatriz Martinez-Lopez, Jose Manuel
Sanchez-Vizcaino

Classical swine fever (CSF) is a highly contagious viral disease of
pigs that causes severe commercial restrictions to the affected coun-
tries. During this talk, we introduce a spatial hybrid model (SHM)
developed for the spread of CSF. It is based on the combination of
a stochastic ’Individual Based’ model (modelling the farm to farm
evolution of the spread), with a deterministic *SIR’ model (mod-
elling the intra-farm evolution of the spread). The parameters of the
models are estimated using real data. The SHM is validated and
results are compared to those obtained with other models.

2 - Incorporation of clinical signs for characterization
of individual sows in the sow replacement problem.

Sara Veronica Rodriguez-Sdnchez, Mathematics,
University of Lleida, 25001, Lleida, Spain,
srodriguez@matematica.udl.cat, Tina Jensen, Lluis
Miquel Pla, Anders Kristensen

The current high mortality in Danish sow herds is not only regarded
as an economical problem, but also a significant animal welfare
problem. Coping with the increased mortality is therefore given
high priority. The aim of this study is to incorporate a weak sow
Index (WSI) used to characterize clinical sings into an existing sow
replacement model thus taking the clinical signs into account when
optimal replacement policies are determined. The effects of the
WSI on the optimal replacement policies will be studied, and the
economic value of the individual clinical observations will be cal-
culated

3 - A two-stage stochastic program for planning pro-
duction in breeding farms

Lluis Miquel Pla, Mathematics, University of lleida,
Fac. Dret i Economia, Jaume II, 73, 25001, Lleida,
Impla@matematica.udl.cat, Sara Verdnica
Rodriguez-Sdnchez, Victor Albornoz
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This paper presents a two-stage stochastic program with recourse
for breeding farms. The proposed model considers a medium-term
planning horizon and specifically allows an optimal replacement
and schedule of purchases to be obtained for the first stage. This
model takes into account the uncertainty present in some parame-
ters, such as litter size, mortality and fertility, explicitly incorpo-
rated via a finite set of scenarios. The proposed model is solved by
using the algebraic modelling software OPL Studio, in combination
with the solver CPLEX to solve the different instances considered.

B MA-42

Monday 08:00-09:20
GSI-S 3

Optimal Control Il

Stream: Optimal Control
Invited session
Chair: Shahlar Maharramov, math, Yasar university, Selcuk

yasar camp,Univers.str, No:35-37, Bornova, 35500, Izmir,
Izmir, Turkey, shahlar.maharramov @yasar.edu.tr

1- Stochastic optimal control and stochastic dnss
sets: exemplified by a model of illicit drug markets

Roswitha Bultmann, Institute for Mathematical

Methods in Economics (IWM), Research Unit for

Operations Research and Nonlinear Dynamical

Systems (ORDYS), Vienna University of Technology,

Argentinierstr. 8/105-4, A-1040, Vienna,

bultmann @tuwien.ac.at, Gernot Tragler
Skiba or DNSS sets are an important characteristic of many deter-
ministic optimal control models. They may occur if the optimized
system exhibits multiple equilibria. However, multiple equilibria
and DNSS sets in stochastic optimal control models have hardly
been studied so far. By taking well-known deterministic models
that exhibit history dependence as our starting point and reformu-
lating these models in a stochastic setting, we are able to get a better
understanding of stochastic DNSS sets and their properties. We il-
lustrate our findings by a model of illicit drug markets.

2 - Indifference prices for CO2 emission allowances

Olivier Davidau, Center for Applied Mathematics,
Mines Paristech, Rue Claude Daunesse - B.P. 207,
06904, Sophia Antipolis Cedex, France,
olivier.davidau@cma.ensmp.fr, Mireille Bossy, Nadia
Maizi, Pourtallier Odile
An electricity producer involved in the European Emission Trading
Scheme has to estimate the price under which he decides to buy al-
lowances. His preferences are represented by an utility function of
his terminal wealth which he tries to maximize in an uncertain envi-
ronment. If his emissions during the period exceeds his allowances
he has to pay a tax. So we have to resolve a stochastic control prob-
lem, the control of the producer being the amount of electricity he
produces. The uncertainty factors arise from the stochastic structure
of electricity prices which produces spikes.

B MA-43
Monday 08:00-09:20
GSI-S 10

Portfolio and Risk Management 1

Stream: Long Term Financial Decisions
Invited session

Chair: Ettore Croci, Facolty of Economy, Dipartimento di
Science, University of Milan-Bicocca, 20126, Milan, Italy,
ettore.croci @unimib.it
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1- Optimal asset allocation and sharing rule for pen-
sion funds with stochastic force of mortality and de-
mographic assets

Francesco Menoncin, Economics, Brescia University,
Via S. Faustino, 74/B, 25122, Brescia, Italy,
menoncin@eco.unibs.it

We study both the optimal asset allocation and the optimal share of
performances for a pension fund which operates in a complete fi-
nancial market where the prices of risky assets are driven by some
stochastic state variables. Furthermore, we take into account a
stochastic force of mortality whose risk (i.e. both mortality and
longevity risk) can be hedged through a demographic asset as a
derivative on this force of mortality. The framework is useful for
both a defined contribution and a defined benefit pension scheme.

2 - Minority squeeze-out regulation in Germany — effi-
ciency, fairness, and economic consequences

Ettore Croci, Facolty of Economy, Dipartimento di
Science, University of Milan-Bicocca, 20126, Milan,
Italy, ettore.croci@unimib.it, Olaf Ehrhardt

To facilitate delistings of stock companies after an acquisition, na-
tional legislations in Europe give firms who own a large fraction
of the targets’ equity capital the right to acquire the remaining out-
standing shares. Squeeze-out offers has been used extensively in
Germany. We provide a cost-benefit analysis of the current squeeze-
out procedures in Germany, using a brand-new database of squeeze-
outs with unique data, and offer new insights on this procedure
taking into account both the minority investors’ point of view and
firms’ strategies.

B MA-44
Monday 08:00-09:20
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Parametric Optimization |

Stream: Parametric Optimization
Invited session

Chair: Bernd Kummer, Mathematik, Humboldt-Universitét
zu Berlin, 10099 Berlin, 12489, Berlin, Germany,
kummer @ mathematik.hu-berlin.de

1- Asymptotic properties of solutions to parametric
optimal control problems with varying index of sin-
gular arcs

Olga Kostyukova, Institute of Mathematics, Belarusian
National Academy of Sciences, Surganov str. 11,
220072, Minsk, Belarus, kostyukova@im.bas-net.by

We consider parametric linear-quadratic optimal control problems
with terminal and control constraints. The family has the specific
feature that the class of optimal controls is changed for an small
change in the parameter. In the perturbed problem, the behavior
of the trajectory is described by solutions of singularly perturbed
boundary value problems. We study the asymptotic properties of
the solutions to perturbed problems and use these properties in the
construction and justification of stable procedures for finding exact
or approximate solutions of the perturbed problems.

2 - Penalty techniques for state constrained optimal
control problems with the wave equation

Martin Gugat, Institute of Applied Mathematics,
University of Erlangen-Nurenberg, Martensstr. 3,
91058, Erlangen, Germany, gugat@am.uni-erlangen.de

We consider a system that is governed by the wave equation and
controlled by Dirichlet boundary control. For the penalization of
terminal constraints, we compare the convergence of three meth-
ods: a differentiable penalty method, an exact penalization and a
smoothed exact penalization. We give upper bounds for the error
in terms of the penalization parameter. We also consider the L1-
penalization of distributed inequality state constraints that prescribe
an upper bound for the Leo-norm of the state and prove the conver-
gence with respect to the L2-norm.

3 - Handling set constraints like usual inequalities

Bernd Kummer, Mathematik, Humboldt-Universitit zu
Berlin, 10099 Berlin, 12489, Berlin, Germany,
kummer @mathematik.hu-berlin.de

In many papers on optimization or variational conditions, set con-
straints of the type h(x) in C with polyhedral C are studied in place
of usual inequalities g(x) <=0, and one finds notes that < of course
> the latter are only a partial case of the first ones. We show how
set constraints can be reduced to usual inqualities without obtain-
ing weaker statements concerning optimality or stability conditions,
based on canonical variations like h(x) in p + C and g(x)<=b. More-
over, basic stability statements for inequalities can be directly used
for set constraints.

B MA-45
Monday 08:00-09:20
GSI-S 33

Analysis of Deterministic and Stochastic
Discrete Systems 1

Stream: Discrete Optimal Control
Invited session

Chair: Dmitrii Lozovanu, Institute of Mathematics and
Computer Science, Academy of Sciences of Moldova,
Academiei 5, IMI, MD-2020, Chisinau, Moldova,
Moldova, Republic Of, lozovanu@math.md

1- Application of fad-methodology to the solution of
optimal control problems for complex dynamic sys-
tems

Alla Albu, Applied optimization problems,

Dorodnicyn Computing Centre of Russian Academy of
Sciences, Vavilova 40, 119333, Moscow, Russian
Federation, alla.albu@mail.ru, Vladimir Zubov

An effective method is proposed to calculate the cost function gradi-
ent in a complex optimal control problem for the substance crystal-
lization process. The method is based on the Fast Automatic Differ-
entiation methodology (FAD), which makes it possible to calculate
the precise value of the gradient of the cost function for the selected
approximation of the optimal control problem. The given example
shows that the application of FAD-methodology is a necessary and
inevitable element of the solution of complex optimal control prob-
lems. This work was supported by RFBR (o 08-01-90100-Mol_a).

2 - Study and modification of the fast automatic differ-
entiation technique

Vladimir Zubov, Mechanics of continuum media,
Dorodnicyn Computing Centre of Russian Academy of
Sciences, Vavilova 40, 119333, Moscow, Russian
Federation, zubov@ccas.ru, Andrey Albu
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It is shown that the numerical solution of the discrete optimal con-
trol problem derived using the FAD technique doesn’t always con-
verge to the exact solution of the optimal control problem for any
approximation of the cost functional if the approximation of con-
nections is prescribed. A modification of FAD is proposed where
such matched approximations of the cost functional and differen-
tial connections are used that the obtained discrete adjoint problem
approximates the continuous adjoint problem. This work was sup-
ported by RFBR (o 08-01-90100-Mol_a).
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Monday 09:45-11:45
B MB-01

Monday 09:45-11:45

Maritim

Opening Session

Stream: Plenaries

Plenary session

Chair: Gerhard J. Woeginger, Department of Mathematics
and Computer Science, Eindhoven University of

Technology, 5600 MB, Eindhoven, Netherlands,
gwoegi @win.tue.nl

Chair: Erwin Pesch, FB 5, University of Siegen,
Hoelderlinstr. 3, 57068, Siegen, Germany,
erwin.pesch @uni-siegen.de

1 - Opening session

1. Beethoven’s “Song of Joy”

2. Welcome speeches - President of EURO - Mayor of Bonn - Pres-
ident of GOR

3. General remarks

4. Announcements of GOR Awards - Winner of GOR Science
Award - Winner of GOR Doctoral Dissertation Award

5. Announcement of EURO Awards - Finalists of EURO Doc-
toral Dissertation Award - Winner of EURO Distinguished Service
Award

6. EURO Gold Medal - Introduction and appraisal of the winner -
Presentation by the winner

7. Practical guidelines for the conference
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Monday 12:00-13:20
B MC-01

Monday 12:00-13:20
Beethoven

Precedence-constrained scheduling and
graph optimization problems

Stream: Combinatorial Optimization
Invited session

Chair: Valery Gordon, United Institute of Informatics
Problems, Surganov str. 6, 220012, Minsk, Belarus,
gordon@newman.bas-net.by

1 - On Hamiltonian properties of triangular grid graphs

Valery Gordon, United Institute of Informatics
Problems, Surganov str. 6, 220012, Minsk, Belarus,
gordon@newman.bas-net.by, Yury Orlovich, Frank
Werner

Cyclic properties of triangular grid graphs are considered. Such
properties are important in applications connected with problems
arising in molecular biology, in telecommunications and in the de-
sign of cellular networks. We prove that all connected, locally con-
nected triangular grid graphs (with the only one exception of a spe-
cial 13-vertices graph) are fully cycle extendable. We also show that
the hamiltonian cycle problem for triangular grid graphs, in general
case, is NP-complete, but a hamiltonian cycle in connected, locally
connected triangular grid graph can be found in polynomial time.

2 - A monotone approximation algorithm for schedul-
ing with precedence constraints

Rob van Stee, AG1, MPI Informatik, Campus E1 4,
66123, Saarbriicken, vanstee @mpi-inf.mpg.de, Sven
Krumke, Anne Schwahn, Stephan Westphal

In this paper, we consider the problem of scheduling jobs in a mul-
tiprocessor setting where there are precedence constraints between
tasks, and where the performance measure is the makespan, the time
when the last task finishes.

We consider the version of this problem where the machines are
related: each machine has a speed at which it runs, which does not
depend on the job being run. In our model, each machine belongs to
a selfish user. We provide a monotone (i.e. truthful) approximation
algorithm.

3 - Periodic schedules for linear precedence con-
straints : algorithms and questions

Claire Hanen, Université de Paris 10 Nanterre, LIP6,
200 avenue de la République, 92001, Nanterre, France,
claire.hanen @u-paris10.fr, Alix Munier-Kordon

We adress a cyclic scheduling problem in which tasks have to be
repeated infinitely often and are subject to linear precedence con-
straints. We first consider a subclass of schedules, periodic sched-
ules and we build polynomial algorithms to check existence and to
compute their optimal throughput. We then introduce a second sub-
class which dominates the previous one, quasi-periodic schedules ,
and we derive pseudo polynomial algorithms. We then discuss the
ratio between the optimal periodic (or quasi-periodic) throughput
and the optimal throughput.

4 - On eulerian extension problems and their applica-
tion to sequencing problems

Wiebke Hohn, Institut fiir Mathematik, Technische
Universitdt Berlin, Straf3e des 17.Juni 136, 10623,

Berlin, Germany, hoehn @math.tu-berlin.de, Tobias
Jacobs, Nicole Megow

We present a new technique for investigating the complexity of
sequencing problems such as the Gilmore-Gomory type Traveling
Salesman Problem and related flowshop scheduling problems. We
show that those sequencing problems have a natural interpretation
as Eulerian Extension Problems which leads to new structural in-
sights and solution methods. In fact, our method provides the entire
set of optimal solutions, instead just a single one. Besides the the-
oretical significance, this is meaningful to practical applications in
which often a secondary optimization criteria plays a role.

B MC-02
Monday 12:00-13:20
Schumann

Methods for Vehicle Routing and
Scheduling

Stream: Transportation Planning
Invited session

Chair: Stefan Irnich, Deutsche Post Endowed Chair of
Optimization of Distribution Networks, RWTH Aachen
University, Templergraben 64, 52062, Aachen, Germany,
sirnich@or.rwth-aachen.de

1 - Cutting on the set partitioning formulation of the ve-
hicle routing problem with time windows

Simon Spoorendonk, DIKU, Department of Computer
Science, University of Copenhagen, Universitetsparken
1, 2100, Copenhagen O, Denmark, spooren @diku.dk

In recent papers cutting planes derived from the set partitioning for-
mulation of the VRPTW have shown to be very successful. In a
column generation context cutting planes on the master problem
formulation can complicate the subproblem significantly. This is
due to a possible augmentation of variables and constraints that may
be needed to in order to compute the correct reduced cost of a col-
umn. We discuss the impact of such an augmentation and show how
to apply set partitioning derived cuts (Chvatal-Gomory rank-1 cuts
and clique inequalities) in a column generation algorithm for the
VRPTW.

2 - Partial path column generation for the vehicle rout-
ing problem with time windows

Bjorn Petersen, DIKU, Department og Computer
Science, University of Copenhagen, Universitetsparken
1, 2100, Copenhagen, Denmark, Denmark,
bjorn@diku.dk

Traditionally, column generation models of the VRPTW have con-
sisted of a set partitioning master problem with each column repre-
senting a route, starting and ending at the depot. Elementary routes
have shown to be superior on difficult instances. However, the pric-
ing problems do not scale well when the number of feasible routes
increases. We suggest to relax that ’each column is a route’ into
“each column is a part of the giant tour’. This way, the length of the
partial path can be bounded and a better control of the size of the
solution space for the pricing problem can be obtained.

3 - On approximation algorithm for some stochastic ve-
hicle routing problems

Anastasia Shakhshneyder, Mechanic-Mathematical
department, Novosibirsk State University, st. Pirogova
2, Novosibirsk, Russia, 630090, Novosibirsk, Russian
Federation, a.shakhshneyder @gmail.com, Edward
Gimadi
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We consider k-customer vehicle routing problem with equally dis-
tributed independent random instances. We analyze the case of one
depot and multi-depot problem. We construct the polynomial ap-
proximation algorithms to solve these problems using the proce-
dure “Nearest city”. We apply the probabilistic analysis of the al-
gorithms. As a result we obtain the estimates of relative error, fail-
ure probability and the conditions when the algorithms are asymp-
totically optimal. All results are valid for directed and undirected
graphs. This work is supported by RFBR (projects 08-01-00516,
07-07-00222).

4 - Efficient constraint handling in heuristic and exact
vehicle routing

Stefan Irnich, Deutsche Post Endowed Chair of
Optimization of Distribution Networks, RWTH
Aachen University, Templergraben 64, 52062, Aachen,
Germany, sirnich@or.rwth-aachen.de

Efficient constraint checking is crucial in heuristics and exact al-
gorithms for vehicle routing. A uniform way of stating constraints
is resources. The update of resources along a route can be done
with resource extension functions (REFs). We survey the key prop-
erties that REFs should have in order to guarantee efficient local
search and efficient pricing in column-generation algorithms. Pric-
ing based on shortest-path computations requires particular proper-
ties of REFs. We exemplify our theoretical findings by discussing
several types of standard as well as non-standard constraints.

B MC-03
Monday 12:00-13:20
Reger

Transportation and Environment

Stream: Transportation Planning

Invited session

Chair: Klaus-Christian Maassen, Mercator School of
Management, University of Duisburg-Essen, Lotharstrasse
65, 47048, Duisburg, Germany,

klaus-christian.maassen @uni-due.de

1- Extending the cell-transmission-model for evacua-
tion planning in urban areas

Klaus-Christian Maassen, Mercator School of
Management, University of Duisburg-Essen,
Lotharstrasse 65, 47048, Duisburg, Germany,
klaus-christian.maassen @uni-due.de, Alf Kimms

The Cell-Transmission-Model (CTM) by Daganzo (1994) was in-
troduced as a traffic simulation model. Its basic ideas were picked
up recently to formulate an optimization model for evacuation plan-
ning purposes. We will address two major weaknesses of the recent
model, namely the high computing time as well as missing limi-
tations for traffic flows and show how to overcome them. Stimu-
lated by this, we formulate the extended CTM (exCTM) and use
two more optimization models to enhance the generated solutions.
In a computational study we show that the exCTM outperforms the
standard CTM.

2 - A tabu search heuristic algorithm for the waste col-
lection vehicle routing problem with time windows
(vrptw)

Aida Mauziah Benjamin, CARISMA, Brunel
University, John Crank Building, UB8 3PH, Uxbridge,
United Kingdom, Aida.Benjamin@brunel.ac.uk, J. E.
Beasley
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In this problem it is assumed that there is a single depot, a set of
waste disposal sites, a set of customers at which waste is collected
and an unlimited number of homogeneous vehicles. Besides, we
also take into consideration a driver rest period. The nearest neigh-
bour greedy technique is used to obtain an initial solution. Next, we
use a neighbour set algorithm to improve the solution, followed by
a tabu search phase. The algorithm is tested on ten publicly avail-
able waste collection VRPTW benchmark problems. The results
obtained compare well with other results presented in the literature.

3 - Metaheuristic solution methods for waste collection
problems

Vera Hemmelmayr, Department of Business
Administration, University of Vienna, Bruenner Strafe
72, 1210, Vienna, Austria,
vera.hemmelmayr@univie.ac.at, Karl Doerner,
Richard Hartl

In this talk we consider a real world waste collection problem. In
many cities, towns and villages specific types of waste are collected
in public waste collection points. The bins at this waste collection
points have to be emptied on a regular basis. For each type of waste
fixed tours have to be calculated for a fixed planning horizon. The
problem is modeled as a Periodic Vehicle Routing Problem with
Intermediate Facilities (PVRP-IF). We propose solution methods
based on Variable Neighborhood Search.

4 - Application of reverse logistics to construction and
demolition waste collection planning

Nicole Sunke, Chair of Business Administration,
Construction Management and Economics, University
of Siegen, Paul-Bonatz-Str. 9-11, 57068, Siegen,
Germany, nicole.sunke @uni-siegen.de, Frank
Schultmann

A huge potential for sustainable construction can be found in the
appropriate treatment of construction and demolition waste (C&D
waste). However, reverse logistic problems for the collection C&D
waste have fairly been neglected so far. These planning problems
will be highlighted from the perspective of the main actors in the
collection process. Constraints on the planning problems will be
addressed and models for reverse logistics and necessary modifica-
tions in dependency on the type of material and actor involved will
be discussed.

B MC-04
Monday 12:00-13:20
Liszt

Complex Scheduling Problems

Stream: Scheduling
Invited session
Chair: Johann Hurink, Department of Applied

Mathematics, University of Twente, P.O. Box 217, 7500
AE, Enschede, Netherlands, j.l.hurink @utwente.nl

1 - Time-constrained project scheduling with adjacent
resources

Johann Hurink, Department of Applied Mathematics,
University of Twente, P.O. Box 217, 7500 AE,
Enschede, Netherlands, j.l.hurink @utwente.nl,
Leendert Kok, Jacob Jan Paulus, Marco Schutten
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We develop a decomposition method for the Time-Constrained
Project Scheduling Problem (TCPSP) with Adjacent Resources
(AR). For AR the resource units are ordered and the units assigned
to a job have to be adjacent. On top of that, ARs are not required
by single jobs but by job groups. As soon as a job of such a group
starts, the AR units are occupied, and they are not released before
all jobs of that group are completed. The developed decomposition
method separates the AR assignment from the rest of the scheduling
problem. Test results demonstrate the applicability of the decompo-
sition method.

2 - Time-constrained project scheduling

Marco Schutten, MB / OMPL, University of Twente,
P.O. Box 217, 7500 AE , Enschede, Netherlands,
m.schutten@utwente.nl, Tom Guldemond, Jacob Jan
Paulus, Johann Hurink

We present an approach for scheduling with deadlines and apply
this approach to the Time-Constrained Project Scheduling Problem.
To be able to meet these deadlines, it is possible to work in over-
time or hire additional capacity. For this problem, we develop a
2-stage heuristic. In the first stage we construct partial schedules in
which jobs may be scheduled for a shorter duration than required.
The second stage uses an ILP formulation to turn a partial sched-
ule into a feasible schedule, and to perform a neighborhood search.
We present experimental results on modified RCPSP benchmark in-
stances.

3 - Stochastic scheduling subject to preemptive-repeat
breakdowns with incomplete information

Xiao-qgiang Cai, Department of Systems Engineering
and Engineering Management, The Chinese University
of Hong Kong, Shatin, NT, Hong Kong, Hong Kong,
xqcai@se.cuhk.edu.hk, Xianyi Wu, Xian Zhou

We study the problem of scheduling a set of jobs on a single ma-
chine subject to stochastic breakdowns, where a machine break-
down causes the loss of the work done on the job being processed.
The processing times, the machine uptimes, and the machine down-
times, are random variables with incomplete information on their
probability distributions characterized by unknown parameters. We
derive the optimal static and dynamic policies. As a by-product,
we also show that our incomplete information model subsumes the
traditional models with complete information as extreme cases.

4 - Throughput optimization in two-machine flowshops
with flexible operations

Yves Crama, HEC - Management School, University
of Liege, Boulevard du Rectorat 7 (B31), 4000, Liege,
Belgium, Y.Crama@ulg.ac.be, Hakan Gultekin

We consider a two-machine flowshop which produces identical
parts. Each part requires a number of operations. Some of these
operations (called flexible operations) can be performed on either
machine, while others are preassigned to one of the machines. The
same flexible operation can be performed on different machines for
different parts. The problem is to determine the assignment of the
flexible operations to the machines for each part, in order to max-
imize the throughput rate. We consider various cases depending
on the number of parts and the capacity of the buffer between the
machines.

B MC-05
Monday 12:00-13:20
Haydn

Protein structures - analysis and
prediction

Stream: Computational Biology, Bioinformatics and
Medicine

Invited session

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

Chair: Piotr Lukasiak, Institute of Computing Science,
Poznan University of Technology, ul.Piotrowo 2, 60-965,
Poznan, Poland, Piotr.Lukasiak @cs.put.poznan.pl

1 - Survival models based on logical analysis of data
and community detection

Julien Darlay, Laboratoire G-SCOP, 46, avenue Félix
Viallet, 38031, Grenoble, France,
julien.darlay @ g-scop.inpg.fr, Nadia Brauner

Logical Analysis of Data (LAD) is a supervised learning method
based on combinatorial optimization. It was recently adapted to
survival analysis where one wants to predict a time to event with
possible censored data (only a lower bound on the time to predict
is known). LAD method relies on the concept of patterns that de-
scribe observations with close survival properties. Our objective is
to identify similar patterns in order to be able to choose the "bet-
ter" ones. We use graph theory modeling this problem with clique
partitioning and community detection.

2 - Role of graphs in protein structure analysis

Maciej Milostan, Institute of Computing Science,
Technical University of Poznan, 60-965, Poznan,
Poland, maciej.milostan @cs.put.poznan.pl, Jacek
Blazewicz, Piotr Lukasiak

Probably one of the most important scientific task in a structural bi-
ology is to analyze structural and functional features of proteins .
Popular approach in such analysis is to represent the properties of
protein molecules in form of graphs, e.g. contact graphs, surface
graphs etc., and then analyze this graphs by common OR methods.
Various kinds of graph analysis algorithms can be applied to tackle
different problems in context of proteins. We show the methods of
construction of protein graphs based on various contacts definitions
and show an overview of their potential applications.

3 - Bspred method — the new approach used for pre-
dicting

Piotr Lukasiak, Institute of Computing Science,
Poznan University of Technology, ul.Piotrowo 2,
60-965, Poznan, Poland,

Piotr.Lukasiak @cs.put.poznan.pl, Jacek Blazewicz,
Arkadiusz Hoffa, Maciej Antczak

The new method of binding sites prediction called BSPred has been
proposed. Identifying the interface between the interacting protein
and another molecule provides important clues to the function of
a protein and can be useful in complex structures prediction. The
BSPred approach predicts protein binding sites based on protein-
ligand sequential context templates extracted from the known, crys-
tal structures from the Protein Data Bank. Based on the data from
CASP8 accuracy of prediction is on the level higher than 60%. Pro-
posed approach can be successfully applied for the considered prob-
lem.
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B MC-06
Monday 12:00-13:20
Koch

OR Applications in Warehouses and
Routing Management

Stream: OR and Real Implementations
Invited session

Chair: Angel A. Juan, Applied Mathematics I, Technical
University of Catalonia, Plaga Josefines, 1, 5° 12, 08224,
Terrassa (Barcelona), Spain, angel.alejandro.juan @upc.edu

Chair: Javier Faulin, Department of Statistics and OR,
Public University of Navarre, Los Magnolios Building, 1st
Floor, Campus Arrosadia., 31006, Pamplona, Navarra,
Spain, javier.faulin@unavarra.es

1- Evolutionary approaches to maximizing the self
availability in a chaotic warehouse

Sacramento Quintanilla, Economia Financiera y
matematica, University of Valencia, Avda. Naranjos
s/n, 46071, Valencia, Spain, Maria.Quintanilla@uv.es,
Francisco Ballestin, M.Pilar Lino, M. Angeles Pérez,
Vicente Valls

The logistic distribution is an important link in the company value
chain. The application of recent technologies like RFID allows an
easier management of chaotic warehouses in real time. In this con-
text we introduce some algorithms to obtain the optimal location of
the current stock and the in/out products. A defrag approach is de-
signed to relocate the stock when the best and the current self avail-
ability differ too much. In all the algorithms we take into account
the m3, some criteria for high rotation items and / or dangerous
products. We distinguish two cases: fixed and no fixed layout.

2 - Simuroute: using Monte Carlo simulation and split-
ting techniques to produce a solutions set to the
cvrp

Javier Faulin, Department of Statistics and OR, Public
University of Navarre, Los Magnolios Building, 1st
Floor, Campus Arrosadia., 31006, Pamplona, Navarra,
Spain, javier.faulin@unavarra.es, Angel A. Juan, Scott
Grasman, Fernando Lera-Lopez

Given a Capacitated Vehicle Routing Problem-CVRP instance, the
SimuRoute algorithm incorporates a randomness criterion to the
classical Clarke and Wright Savings heuristic and starts an itera-
tive process in order to obtain a set of alternative solutions, each of
which outperforms the CWS algorithm. We also incorporate split-
ting techniques to enhance the method performance. Therefore, our
methodology provides more flexibility during the routing selection
process, which may help to improve the quality of service offered
to clients.

3 - Determination of the transport and delivery capacity
in a postal company

Manuel Mateo, Departament Business Administration,
Universitat Politecnica Catalunya, Avda Diagonal, 647,
7th, E-08028, Barcelona, Spain,
manel.mateo@upc.edu, Paolo Gaianigo, Imma Ribas

A private postal company had to determine the capacity of the trans-
port and delivery, two bottlenecks of its process. The transport in
metropolitan areas of Madrid and Barcelona is analyzed and a new
organization is proposed to face an increase of demand. Delivery is
the process that enables the arrival of mail at the destination. The
study is based on historical and practical data. The objective is to
develop a model which can predict the quality level in terms of the
quantity of work and the number of resources needed. The model
helps to decision-making according to strategic objectives.
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4 - A tabu search approach for the green cvrp

Javier Faulin, Department of Statistics and OR, Public
University of Navarre, Los Magnolios Building, 1st
Floor, Campus Arrosadia., 31006, Pamplona, Navarra,
Spain, javier.faulin@unavarra.es, Francisco Arcelus,
Sergio Ubeda

We describe a new application of the well-known tabu search ap-
proach to solve CVRP with environmental criterion minimisation.
This criterion is based on the calculation of CO2 emissions, which
is highly dependent on several factors such as speed, load and dis-
tance. A case study is given to show how green routes can be ob-
tained and to analyses whether those routes also meet the efficiency
objectives or not. The results show that the tabu search approach
adapts to the environmental criteria better than heuristics and also
produces routes which are distance effective and cleaner.

B MC-07
Monday 12:00-13:20
GSI- S 29

Rescheduling in railways

Stream: Optimization in Public Transport
Invited session

Chair: Marco Laumanns, Institute for Operations Research,
ETH Zurich, Raemistrasse 101, 8092, Zurich, Switzerland,
laumanns @ifor.math.ethz.ch

1- Precise operation — accurate and fast reschedul-
ing: potential benefits and challenges in the field of
railway operations research

Marco Liithi, Inst. for Transport Planning and Systems,
ETH Zurich, Wolfgang-Pauli-Str. 15, HIL F34.2, 8093,
Ziirich, Switzerland, luethi @ivt.baug.ethz.ch

Rail traffic has grown significantly within the last few years. To
handle the more and more dense traffic efficiently, even in case of
delays or incidents, research focuses on developing strategies and
algorithms in order to calculate new schedules in real-time. How-
ever, developing an automated dispatching system for a mixed traf-
fic railway network is very difficult and the implemented models so
far are not satisfying all complex and detailed requirements. Some
of the most demanding challenges, possible performances and qual-
ity improvements will be demonstrated in this presentation.

2 - Design of an effective algorithm for fast response
to the re-scheduling of railway traffic during distur-
bances

Johanna Térnquist Krasemann, School of Engineering,
APS, Blekinge Institute of Technology, Box 520,
37225, Ronneby, johanna.tornquist @bth.se

The increased occurrence of railway traffic disturbances shows that
effective re-scheduling is important. In previous research we have
designed an optimization-based approach which seems promising.
However, for some scenarios it is difficult to find good solutions
within seconds. Therefore, we have developed a greedy algorithm
which effectively delivers good solutions within the permitted time.
To quickly retrieve a feasible solution the algorithm performs a
depth-first search using an evaluation function to prioritise when
conflicts arise and then branches according to a set of criteria.

3- A model for real-time-dispatching of connection
conflicts in railway operation
Stephan Kurby, DB Netz AG / Technische Universitaet

Dresden, Schweizer Strasse 3b, 01069, Dresden,
Germany, stephan.kurby @dbnetze.com, Matthias Bér
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The shown approach is a contribution to the real-time-dispatching in
railway operation. Developed was a macroscopic decision model to
minimize the weighted follow-up costs of the connection-decisions
(delay of connection-holding trains versus connection is not held).
At the local decision the resulting effects to the net will be consid-
ered according to their relevance. A microscopic dispatching sys-
tem does check and improve the macroscopic located solutions. The
result shall be a conflict free, workable and robust dispatch schedule
which can immediately enter live railway operation processes.

4 - Impact of rescheduling trains with transfer connec-
tions in disturbed traffic conditions

Marco Pranzo, Dipartimento di Ingegneria

dell’Informazione, Universita di Siena, Siena, Italy,

pranzo@dii.unisi.it, Francesco Corman, Andrea

D’ Ariano, Dario Pacciarelli
Train conflict detection and resolution is the problem of minimising
deviations from the timetable while satisfying rail operational con-
straints. This paper presents a novel methodology to determining
the wait or no wait decision of transfer connections when reschedul-
ing trains in presence of disturbances. We formulate the scheduling
problem via alternative graphs and develop algorithms to improve
punctuality and get reliable transfer connections. A computational
study on a complex and densely occupied network is carried out to
assess which connections are more critical to delay management.

B MC-08
Monday 12:00-13:20
GSI- S 30

Railway planning

Stream: Optimization in Public Transport
Invited session

Chair: Dennis Huisman, Econometric Institute, Erasmus
University, Rotterdam, Netherlands, huisman@few.eur.nl

1 - The line planning game for railway systems

Anita Schoebel, Fakultit fir Mathematik,
Georg-August Universitdt Gottingen, Lotzestrasse
16-18, 37083, Gottingen, Germany,

schoebel @math.uni-goettingen.de, Silvia Schwarze

We present a game-theoretic model for the line planning problem in
public transportation, in which each line acts as player. Each player
aims to minimize its own delay, which is dependent on the traffic
load along its edges. We show that there exists a line plan at equi-
librium, which minimizes the sum of delays of the transportation
system. This result is achieved by showing that a potential function
exists. Moreover, we propose methods for calculating equilibria
and present numerical results in which we compare our approach to
other line planning models.

2 - Simultaneous railway line planning and network de-
sign
Angel Marin, Matemitica Aplicada, Universidad
Politécnica de Madrid, E.T.S.Ingenieros Aeronduticos,
Plaza Cardenal Cisneros, 3, 28040, Madrid, Spain,
angel.marin@upm.es, Federico Perea, Juan A. Mesa

Network Design (ND) decides the network (tracks and stations).
Line Planning (LP) decides the configuration of lines, including
their frequencies. To obtain the robustness of complex systems dif-
ferent concepts of robustness are considered. They must be studied
at each planning level and in a global way, trying to increase the sys-
tem efficiency in presence of failure. We combine ND and LP into
one unique problem. Given that the unique model may be compu-
tationally intractable, we present an iterative approach dealing with
the robustness of the integrated problem.

3 - Train scheduling for large and highly utilized railway
networks

Gabrio Curzio Caimi, Institute for Operations
Research, ETH Zurich, HG G21.2, Ramistrasse 101,
8092, Zurich, Switzerland, caimig @ifor.math.ethz.ch,
Marco Laumanns, Martin Fuchsberger, Kaspar
Schiipbach

We consider the generation of conflict-free train schedules in large
congested railway networks. First, on the macro level we propose an
extension of the well-known PESP model using a simplified track
topology to create a flexible timetable. On the micro level, this
flexibility helps obtaining a solution when checking for feasibility,
considering the detailed topology locally. There, we propose a re-
source constrained integer multicommodity flow model that enables
to precisely and efficiently detect potential conflicts, and generates
much stronger bounds compared to previous formulations.

4 - A bundle approach for solving large scale train
timetabling problems

Thomas Schlechte, Optimization,
Zuse-Institute-Berlin, Takustrasse 7, 14195, Berlin,
Berlin, Germany, schlechte@zib.de, Ralf Borndorfer,
Steffen Weider

This talk focuses on the macroscopic train timetabling problem
(TTP), which consists in finding a conflict free set of train routes of
maximum value in a given railway network. We model the (TTP)
as a large scale integer program and solve it by a Branch and Bound
and Price approach. Furthermore we present in detail the compu-
tational improvement by using the bundle method to solve a Lan-
grangean Relaxation instead of a LP Relaxation. All experiments
are performed on scenarios for a part of the German long distance
area; available at tttplib.zib.de.

B MC-09
Monday 12:00-13:20
GSI-S5

Remanufacturing

Stream: Supply Chain Management
Invited session

Chair: Mohd Omar, Mathematical Department, University
of Malaya, 50603, Kuala Lumpur, mohd @um.edu.my

1- A manufacturing and remanufacturing aggregate
planning model considering a supply function of re-
covered products

Jordi Olivella, Institute of Industrial and Control
Engineering and Department of Management,
Technical University of Catalonia, Avda Canal
Olimpic, s/n, 08860, Castelldelfels, Barcelona, Spain,
jorge.olivella@upc.edu, Amaia Lusa, Albert
Corominas

A mathematical programming model is proposed for aggregate
planning considering manufacturing and remanufacturing of used
products with undistinguishable final products (e.g., single use pho-
tograph camera). The recovered products may have different qual-
ities. A (non linear) relation between the proportion of recovered
used products and the price offered to the customers in exchange
of taking them to a recovering point is considered and the optimal
price at each planning period is determined by the model. A com-
putational experiment of the nonlinear model and its linear version
is presented.
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2 - Centralization vs. advance quality information in re-
manufacturing

Ismail Serdar Bakal, Industrial Engineering, Middle
East Technical University, ODTU Endustri Muh.
Bolumu, Inonu Bulvari, 6531, Ankara, Turkey,
bakal @ie.metu.edu.tr, Z. Pelin Bayindir, Muruvvet
Unal

We investigate a reverse supply chain consisting of a collector and a
remanufacturer in a single-period context. Both the quantity of re-
turns and demand for remanufactured products are price-sensitive.
The quality of returns is uncertain and revealed by an inspection
process. We assume two quality classes, and the cost of remanu-
facturing depends on the quality class. In this setting, we develop
models to determine the optimal acquisition fee for the returns and
the selling price for remanufactured products, and we explore the
effects of decentralization and advance quality information.

3 - A production model under a linearly increasing de-
mand process with recovery

Mohd Omar, Mathematical Department, University of
Malaya, 50603, Kuala Lumpur, mohd @um.edu.my

This paper considers a production system that satisfies a linearly in-
creasing demand for finished products by supplying both new items
and recovered items. New items are fabricated from raw materi-
als. Used items are continuously collected from customers to be
repaired and sold again. In this paper, we consider a policy that al-
ternates between v production runs and w repair runs. We illustrate
the algorithm with some numerical examples, and then we conclude
the paper with some sensitivity analysis.

B MC-10
Monday 12:00-13:20
GSI-S6

Evolutionary Multiobjective Optimization
|

Stream: Evolutionary Multi Objective Optimization
Invited session
Chair: Marco Laumanns, Institute for Operations Research,

ETH Zurich, Raemistrasse 101, 8092, Zurich, Switzerland,
laumanns @ifor.math.ethz.ch

1 - Multi-objective metaheuristics: from design to im-
plementation

El-Ghazali Talbi, Laboratoire d’Informatique
Fondamentale de Lille, Batiment M3 - Cité
Scientifique, 59655, Villeneuve d’ Ascq, France,
France, talbi @lifl.fr, Arnaud Liefooghe, Laetitia
Jourdan
A unifying view of multi-objective metaheuristics is presented. Fol-
lowing the main issues of fitness assignment, diversity preserva-
tion and elitism, a conceptual global model is proposed and is vali-
dated by regarding a number of state-of-the-art algorithms. The pre-
sented model is then incorporated into a general-purpose software
framework dedicated to the design and implementation of evolu-
tionary multiobjective optimization techniques: ParadisEO-MOEO.
This package has proven its validity and flexibility by enabling the
resolution of many realworld and hard multiobjective optimization
problems.

2 - Evolutionary multi-objective optimization of expen-
sive problems using surrogate ensembles

Yaochu Jin, Honda Research Institute Europe,
Carl-Legien-Str. 30, 63073, Offenbach,
yaochu.jin@honda-ri.de
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We propose a generalized framework for surrogate-assisted hy-
brid multi-objective optimization algorithm, where an evolutionary
search is complemented with a local search algorithm (sequential
quadratic programming). Instead of using a single model, or a sin-
gle ensemble, the local search algorithm uses two sets of surrogates,
one global model that aims at a global modeling of the fitness land-
scape, and an ensemble model that consists of different types of
models for exact approximation of the local fitness function.

3 - Finding the best fixed-size pareto front approxima-
tion

Marco Laumanns, Institute for Operations Research,
ETH Zurich, Raemistrasse 101, 8092, Zurich,
Switzerland, laumanns @ifor.math.ethz.ch, Rico
Zenklusen
‘We address the problem of approximating the Pareto front of multi-
objective optimization problems with a fixed number of points. We
show that already for three objectives it is NP-hard to find the best
approximation set of given size. For the online version, where we
are given the search points sequentially, we present an archiving
scheme producing a sequence of approximation sets that converges
almost surely to a best possible approximation set of given size. We
also propose a simple alternative scheme that guarantees conver-
gence of a fixed-size set of sub-optimal approximation quality.

B MC-11
Monday 12:00-13:20
GSI-S 17

Portfolio Decision Analysis: Cases and
Applications |

Stream: Multiple Criteria Decision Analysis

Invited session

Chair: Alec Morton, Management/ Operational Research,
London School of Economics, Houghton St, London,
wc2a2ae, London, England, United Kingdom,
a.morton@lse.ac.uk

Chair: Ahti Salo, Systems Analysis Laboratory, Helsinki
University of Technology, P.O. Box 1100, Otakaari 1 M,
02015, TKK, Finland, ahti.salo@tkk.fi

Chair: Jeff Keisler, Boston College of Management,
University of Massachusetts, 100 Morrissey Blvd.,
02125-3393, Boston, MA, United States,

jeff .keisler@umb.edu

1- Robust portfolio methods for counterterrorism re-
source allocation

Don Kleinmuntz, Strata Decision Technology & Univ

of Southern California, 2001 South First Street, Suite

200, 61820, Champaign, IL, United States,

dnk @strata-decision.com
Terrorism risk requires cost-effective prioritization of countermea-
sures. This presentation describes a decision analysis approach that
is useful when decision makers have deadlines, limited data, and
few analytical resources, showing how robust portfolio optimiza-
tion methods can guide efforts to gather more complete information
on vulnerable targets and potential corrective measures. Analyses
performed for the California Governor’s Office of Homeland Secu-
rity demonstrate the tools in action.

2 - Rams: a software for multicriteria resource alloca-
tion

Jodo Carlos Lourengo, Centre for Management Studies
of IST, Technical University of Lisbon, 1049-001 ,
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Lisbon, Portugal, joao.lourenco@ist.utl.pt, Carlos

Bana e Costa, Alec Morton
Multicriteria resource allocation is a challenging problem for deci-
sion makers and analysts. A particular issue is that of the robust-
ness of portfolios to variations in criteria weights, projects value
scores and costs. In this talk we present a new software (RAMS -
Resource Allocation Management System) which uses an intuitive
Pareto-front display to give decision makers an overview of the op-
timal solutions at different levels of spend, but which also allows
indepth interactive exploration and robustness checks around some
attractive portfolios.

3 - Supporting the selection of infrastructure mainte-
nance projects with robust portfolio modelling

Pekka Mild, Systems Analysis Laboratory, Helsinki
University of Technology, Otakaari 1 M, P.O. Box
1100, 2150, Espoo, Finland, pekka.mild@hut.fi, Juuso
Liesio, Ahti Salo
In infrastructure management, annual maintenance programmes of-
ten contain dozens of projects that are selected from hundreds of
candidates in view of multiple prioritization criteria. We report ex-
periences from the wide-scale use of Robust Portfolio Modelling
(RPM) in this decision problem at the Finnish Road Administra-
tion. Due to the large problem size, we develop an approximate
algorithm that computes non-dominated portfolios which are then
analyzed to obtain robust yet flexible decision recommendations in
the presence of portfolio constraints and incomplete preference in-
formation.

4 - Applying robust portfolio modeling methodology for
the management of uncertainties in forest planning

Mikko Kurttila, Joensuu Research Unit, Finnish Forest
Research Institute, P.O. BOX 68, 80101, Joensuu,
Finland, mikko.kurttila@metla.fi, Eero Muinonen,
Pekka Leskinen, Harri Kilpeldinen, Antti Punkka, Ahti
Salo
Although forest planning processes include numerous uncertainties,
most of existing planning tools are deterministic. This neglect of
uncertainties may lead to erroneous decisions and inefficient uti-
lization of the resources. We therefore examine how the recently
developed Robust Portfolio Modeling (RPM) methodology can be
used in various multi-objective forest planning situations in order to
use incomplete inventory data and to capture uncertainties about the
planning objectives and future timber prices. We also outline devel-
opment needs that arise from the requirements of forest planning.

B MC-12
Monday 12:00-13:20
GSI-S 18

Industrial applications of stochastic
programming
Stream: Stochastic Programming

Invited session

Chair: Pavel Popela, Institute of Mathematics, Brno
University of Technology, Technicka 2, 612 00, Brno,
Czech Republic, Czech Republic, popela@fme.vutbr.cz

1- Stochastic programming applications in quality
control and reliable design

Pavel Popela, Institute of Mathematics, Brno
University of Technology, Technicka 2, 612 00, Brno,
Czech Republic, Czech Republic,
popela@fme.vutbr.cz

The purpose of the paper is to review the development of real-world
stochastic programming applications at the Czech Republic region
during the last fifteen years. The focus is on the recent achieve-
ments and applications related to researchers of the Brno University
of Technology. The applications involve blending stones for con-
crete production, optimum control for casting problems, scheduling
for machine tool design, etc. Features, differences, and similarities
of the presented models will be discussed from the both user’s and
modeller’s point of view and recommendations will be included.

2 - Stochastic programming approach to energy pro-
ducing system

Michal Tous, Institute of Process and Environmental
Engineering, Brno University of Technology, Faculty
of Mechanical Engineering, Technicka 2, 61669, Brno,
Czech Republic, tousmichal @seznam.cz, Martin
Pavlas, Petr Stehlik

An optimum choice of a technology for effective utilization of
biomass and/or alternative fuel integrated into complex energy pro-
ducing systems is subjected to economic requirements and strongly
influenced by environmental constraints and targets. The key chal-
lenge was to build a stochastic programming model that allows us to
find optimal decisions about the use of fuel of various types (fossil
coal and renewable biomass) with respect to the different time hori-
zons, various demands and uncertain future with respect to technol-
ogy considered, and the existing equipment design.

3 - Modelling to generate alternatives in waste manage-
ment facility expansion planning using simulation-
optimization

Julian Scott Yeomans, OMIS, Schulich School of
Business, York University, 4700 Keele Street, SSB
S338, M3J 1P3, Toronto, Ontario, Canada,
syeomans @schulich.yorku.ca

Environmental policy formulation can prove complicated when the
system components contain stochastic uncertainty. It has been
shown that it is preferable to create several good alternatives that
provide different approaches to the public decision-making prob-
lems. This study shows how simulation-optimization can be used
to generate multiple policy alternatives that satisfy required system
criteria and are maximally different in decision space. The effi-
cacy of this stochastic modelling-to-generate-alternatives approach
is demonstrated on a waste management facility expansion planning
case.

B MC-13
Monday 12:00-13:20
GSI- S 31

Applications of stochastic programming
methodologies

Stream: Stochastic Programming

Invited session

Chair: Andras Prekopa, RUTCOR, Rutgers University,
New Jersey, USA, 640 Bartholomew Road, 08854-8003,
Piscataway, New Jersey, United States,
prekopa@rutcor.rutgers.edu

1 - Bounding the values of financial derivatives using
a combination of the discrete moment problem and
binomial tree calculation

Mariya Naumova, Rutcor, Rutgers Center for
Operations Research, Rutgers University, 640
Bartholomew Road, 08854, Piscataway, NJ,
olik. myn@gmail.com, Andras Prekopa
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The recombining binomial tree option price calculation procedure
is combined with bounding technique, applied on each level of the
tree. The bounds are obtained from the solutions of discrete moment
problems, where we assume that some of the moments of the ran-
dom asset price are known. The method can be advantageous also
in the case, where the asset price probability distribution is com-
pletely known but the option price calculation is hard, whereas the
bounds can easily be obtained. Several illustrative examples will be
presented

2 - Optimal portfolio selection based on multiple value
at risk

Kunikazu Yoda, Rutcor, Rutgers Center for Operations
Research, Rutgers University, 640 Bartholomew Rd,
08854, Piscataway, NJ, United States,
kyoda@rutcor.rutgers.edu, Andras Prekopa

A variant of Kataoka’s portfolio selection model is formulated in
which lower bounds are imposed on several VaR values, where the
bounds are taken from a reference probability distribution. Under
mild condition it is shown that if we want at least one VaR value
to be equal to its lower bound then the problem is equivalent to a
disjunctive LP. The numerical solution technique will be discussed
and numerical examples will be presented.

3 - Programming under probabilistic constraints with
uniformly distributed random variable

Olga Myndyuk, Rutcor, Rutgers Center for Operations
Research, Rutgers, The State University of New Jersey,
640 Bartholomew Rd, 08854, Piscataway, NJ, United
States, olgamyn@eden.rutgers.edu

We assume that in the underlying LP the vector on the right hand
side has multivariate uniform distribution in a convex set. We solve
the probabilistic constrained stochastic programming problem by
the supporting hyperplane and the logarithmic barrier methods. The
combination of these methods provide us with lower and upper
bounds for the optimum values. The problem to calculate the vol-
umes of convex polyhedra will also be discussed. Numerical results
will be presented.

4 - A two stage stochastic programming model for ca-
pacity expansion planning in the automotive indus-
try

Cormac Lucas, School of Information Systems,
Computing and Mathematics, CARISMA, Uxbridge,
Uxbridge, Middlesex, United Kingdom,
cormac.lucas @brunel.ac.uk, Gautam Mitra, Thomas
Sommer-Dittrich

A multi-period planning model for capacity expansion is consid-
ered. The model has been developed as part of a project with a Ger-
man car manufacturer. The aim of the project is to determine the
configuration of the pre-assemblies. Special aspects were consid-
ered to capture the operational nature of the problem. The planning
problem takes into consideration uncertain demands and is formu-
lated as a two stage stochastic program with recourse decisions. We
present results of our empirical investigation and illustrate the ben-
efit of introducing uncertainty analysis in this planning model.

B MC-14
Monday 12:00-13:20
GSI- S 32

Location and queuing

Stream: Location Analysis
Invited session

Chair: Viadimir Marianov, Electrical Engineering,
Pontificia Universidad Catolica de Chile, Vicuna Mackenna
4860, 7820436 Macul, 7820436, Santiago, Chile,
marianov@ing.puc.cl

1- A decomposition approach for solving the maximal
covering location problem with an m/m/1 queuing
system

Hossein Taghizadeh Kakhki, Mathematics, Ferdowsi
Univ. of Mashhad, Mashhad, Iran, 91775-1159,
Mashhad, Iran, Islamic Republic Of,

taghizad @math.um.ac.ir, Foroogh Moeen Moghadas

We consider the maximal covering location problem in an M/M/1
queuing environment, with constrained maximum allowable wait-
ing time, as proposed by Maianov, and Serra (1998) [Probabilistic
Maximal Covering Location Allocation Models for Congested Sys-
tems, Journal of Regional Science 38(3) 401-424.]. We propose a
new solution procedure based on decomposition of the problem into
smaller knapsack subproblems. Computational results for existing
test problems, as well as for randomly generated problems are pre-
sented

2 - The fermat-weber problem in a logistic and service
network

Hans Daduna, Department of Mathematics, University
of Hamburg, Bundesstrasse 55, 20146, Hamburg,
Germany, daduna@math.uni-hamburg.de, Vanessa
Lange

We consider the Fermat-Weber problem in a dynamical environ-
ment. From a production center goods are delivered to warehouses.
Trucks are loaded at the center, drive to one of the warehouses, are
unloaded there, return to the central station. We take into consid-
eration travel times, loading and unloading times, waiting delay for
loading and unloading. We determine the location for the produc-
tion center such that system throughput is maximized. We discuss
that temporally some warehouses do not need supply from the cen-
ter. Our approach combines queueing network and location theory.

3 - Location of multiple-server immobile facilities oper-
ating as m/er/m/n queues

Vladimir Marianov, Electrical Engineering, Pontificia
Universidad Catolica de Chile, Vicuna Mackenna
4860, 7820436 Macul, 7820436, Santiago, Chile,
marianov @ing.puc.cl

Most location models for congested facilities assume exponentially
distributed service times. These formulations do not adequately rep-
resent actual service time distributions, which often have small vari-
ances. We introduce an order r Erlang distribution for the service
time in multiple-server facilities. Extensive analysis is offered on
the influence of the parameters of the service time and the capacity
of the facilities on the performance of the system.
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Monday 12:00-13:20
Einstein

Real and rich vehicle routing problems

Stream: Vehicle Routing
Invited session

Chair: Giovanni Righini, D.T.I., Universita’ degli Studi di
Milano, Via Bramante 65, 26013, Crema, CR, Italy,
righini @dti.unimi.it

1- An exact algorithm for the discrete split delivery vrp
with time windows

Ilaria Vacca, Transport and Mobility Laboratory
(Transp-OR), Ecole polytechnique fédérale de
Lausanne (EPFL), GC B3 435 (Batiment GC), Station
18, 1015, Lausanne, Switzerland, ilaria.vacca@epfl.ch,
Matteo Salani

The Split Delivery Vehicle Routing Problem (SDVRP) is a variant
version of the classical VRP in which each customer can be visited
by more than one vehicle which serves a fraction of its demand.
The Discrete SDVRP is another variant in which the delivery re-
quest of a customer consists of several items which cannot be split
further. In this work we consider the DSDVRP with time windows
where the service of items combinations imply a corresponding ser-
vice time. We present a branch-and-price algorithm and discuss the
implications of the classical Dantzig Wolfe reformulation.

2 - Maritime distribution of stone products

Johan Oppen, Molde University College, P O Box
2110, 6402, Molde, johan.oppen@hiMolde.no

NorStone produces 8 mill tons of stone products a year. The main
products are aggregate for concrete and asphalt, railway gravel, ma-
terials for road building and for protection of underwater oil and gas
pipelines. The products are based both on crushed stone from stone
quarries and sand and gravel from sand pits.

We present a problem description and mathematical models. We
also discuss possible solution methods to handle the problem, both
in terms of exact methods for small problem instances and simpli-
fied models, and heuristics to be used in a real-world planning sys-
tem.

3 - A branch-and-price algorithm for the multi-depot
heterogeneous fleet vehicle routing problem with
time windows

Giovanni Righini, D.T.I., Universita’ degli Studi di
Milano, Via Bramante 65, 26013, Crema, CR, Italy,
righini @dti.unimi.it, Andrea Bettinelli, Alberto Ceselli

We address a variation of the vehicle routing problem with time
windows (VRPTW) in which the available fleet is made by vehicles
with different characteristics (speed, capacity, fixed costs,...) and
the routes can start from different depots. We present a set covering
reformulation and a column generation algorithm, where the pric-
ing subproblem is solved via bi-directional dynamic programming
and decremental state space relaxation. We report on preliminary
experimental results on benchmark instances from the literature.

B MC-16
Monday 12:00-13:20
Koenig

Cutting and Packing 1

Stream: Cutting and Packing
Invited session

Chair: Horacio Yanasse, LAC, INPE, Av. dos Astronautas
1758, CP 515 - INPE/CTE, 12227-010, Sao José dos
Campos, SP, Brazil, horacio@lac.inpe.br

1- Exact algorithm for one-dimensional cutting stock
problem with given number of setups

Xiang Song, School of Mathematics, University of
Cardift, Senghennydd Road, CF24 4AG, CARDIFF,
Wales, UK, CF24 4AG, Cardiff, Wales,
songx6@cardiff.ac.uk

Classical 1D cutting stock problem consists of finding a way of cut-
ting the stock roll into the smaller ones with the minimum material
wastage and meet the customer’s demand. However, in reality the
total production costs associate with not only material wastage but
also setup cost. An auxiliary problem is to minimize the number of
different cutting patterns that are used. We aim at solving exactly a
variant of 1DCSP, called pattern restricted problem to minimize the
number of the stock rolls with the given number of different cutting
patterns. A variant column generation technique is used.

2 - New lower bounds based on column generation and
constraint programming for the pattern minimiza-
tion problem

Cldudio Alves, Departamento de Produg@o e Sistemas,
Universidade do Minho, Campus de Gualtar,
4710-057, Braga, Portugal, claudio@dps.uminho.pt,
Rita Macedo, J. M. Valério de Carvalho

The Pattern Minimization Problem is a Cutting and Packing prob-
lem that consists in finding a cutting plan with the minimum number
of different patterns. We explore a different Integer Programming
model that can be solved using column generation, describe differ-
ent strategies to strengthen it, among which are Constraint Program-
ming and new families of valid inequalities, and derive new lower
bounds. Our approaches were tested on a set of real instances, and
on a set of random instances from the literature, and showed a clear
improvement on the quality of the lower bounds.

3 - An integer programming formulation for the mini-
mization of open stacks problem

Isabel Cristina Lopes, Dep. Matematica, ESEIG -
Instituto Politecnico do Porto, Rua D.Sancho I, 981,
4480-876, Vila do Conde, tulicreme @netcabo.pt, J. M.
Valério de Carvalho
In cutting industries, the different items obtained from cutting pat-
terns are piled in stacks around the machine until all items of the
same size are cut. It is desirable to find a sequence of patterns that
minimizes the number of different items that are being cut. This is
known as the Minimization of Opens Stacks Problem (MOSP). We
explore an integer programming formulation for the MOSP, by as-
sociating each instance with a graph having a vertex for each item
stack and an arc if there is a pattern that produces both items.

4 - A heuristic for the problem of minimizing the num-
ber of saw machine cycles

Horacio Yanasse, LAC, INPE, Av. dos Astronautas
1758, CP 515 - INPE/CTE, 12227-010, Sdo José dos
Campos, SP, Brazil, horacio@]ac.inpe.br, Rodolfo
Ranck_Junior, José Carlos Becceneri
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In this work we present a heuristic and an integer linear program-
ming model for the problem of minimizing the number of saw ma-
chine cycles. The heuristic uses the idea of generating cutting pat-
terns that can be repeated many times in association with an approx-
imated resolution of an integer programming model. The model is
solved using column generation and a rounding method. The results
of some computational experiments are presented using randomly
generated instances.

B MC-17
Monday 12:00-13:20
Rheinaue

Resources in machine scheduling

Stream: Scheduling under Resource Constraints
Invited session

Chair: Joanna Jozefowska, Institute of Computing Science,
Poznaii University of Technology, Piotrowo 2, 60-965,
Poznai, Wielkopolska, Poland,
jjozefowska@cs.put.poznan.pl

1 - Resource-constrained flowshop scheduling with re-
source recycling operations included

Hsiao-Lan Huang, Institute of Imformation
Management, National Chiao Tung University, 1001,
University Road, 300, Hsinchu, Taiwan,

1an0903 @gmail.com, T.C. Edwin Cheng, Bertrand Lin

This paper studies a generalization of the relocation problem
which is formulated from a redevelopment project into a resource-
constrained project scheduling problem. In the basic relocation
problem, the redevelopment of a building is treated as a single job.
In this paper, we separate the demolishing process and reconstruc-
tion process, each is performed an independent crew. We formu-
late this setting into a resource-constrained scheduling problem in
a two-machine flowshop. Optimality properties will be addressed.
We also discuss the complexity status of several special cases.

2 - Exact methods for the hybrid flowshop problem with
batching machines

Adrien Bellanger, Ecole des mines de Nancy, LORIA -
INRIA Nancy Grand est, Ecole des mines de Nancy
(INPL) - LORIA, projet ORCHIDS, Parc de Saurupt,
CS 14 234, 54042, NANCY CEDEX, France,
adrien.bellanger @loria.fr, Ammar Oulamara

In this abstract, we consider makespan minimization in the two-
stage hybrid flowshop. The first stage contains several identical
machines and the second stage contains several batching machines.
Processing time of each task is given by an interval on batching
machines, and tasks of a same batch have to share a common pro-
cessing time. We present two branch and bound methods to solve
this problem. Direct method solves the previous problem, whereas
reverse method solves the reversed problem. Several computational
experiments will be presented to show the efficiency of our method.

3 - Resource allocation with apportionment methods

Joanna Jozefowska, Institute of Computing Science,
Poznail University of Technology, Piotrowo 2, 60-965,
Poznai, Wielkopolska, Poland,
jjozefowska@cs.put.poznan.pl, Wieslaw Kubiak,
Lukasz Jozefowski
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Allocation of resources is main task of any scheduling system.
From the client point of view fairness is one of the most impor-
tant issues. This criterion is often considered in the control of IT
systems where clients compete for shared resources. The most pop-
ular approaches aim at minimization of Relative Fairness Bound
(RFB) and Absolute Fairness Bound (AFB). Both problems can be
generalized to proportional allocation of any discrete resource. We
prove that the optimization of the RFB leads to the Alabama para-
dox found in the apportionment theory and propose an algorithm to
minimize AFB.

4 - A general branch-and-bound algorithm for fair divi-
sion problems

Rudolf Vetschera, Dept. of Business Administration,
University of Vienna, Bruenner Str. 72, A-1210,
Vienna, Austria, rudolf.vetschera@univie.ac.at

We introduce a branch-and-bound algorithm for solving fair divi-
sion problems with indivisible items. Unlike similar algorithms, our
algorithm is applicable to a wide class of fairness criteria. Compu-
tational results show that it exhibits very good performance for a
considerable number of problem instances. Main applications of
the algorithm are computational studies of fair division problems.
In these problems, a relatively small number of items s considered,
so0 an exact algorithm can be used even though the problem is a gen-
eralization of the set partitioning problem, which is NP-complete.

B MC-18
Monday 12:00-13:20
Lenné

Modern Applications of Mathematical
Programming |
Stream: Mathematical Programming

Invited session

Chair: Diethard Pallaschke, Statistics and Mathematical
Economics, University of Karlsruhe, Kaiserstr. 12, Geb.
11.40, D-76128, Karlsruhe, Germany,

1h09 @rz.uni-karlsruhe.de

Chair: Ryszard Urbanski, Faculty of Mathematics and
Computer Science, Adam Mickiewicz University, Poznan,
ul. Umultowska 87, PL-61-614, Poznan, Poland,
rich@amu.edu.pl

Chair: Gerhard-Wilhelm Weber, Institute of Applied
Mathematics, Middle East Technical University, ODTU,
06531, Ankara, Turkey, gweber @metu.edu.tr

1 - Optimization of the investments’ distribution by the
stages of the joint implementation projects’ realisa-
tion
Vlad Kucher, -, 04111, Kiew,
commastergm @ gmail.com

Some problems of joint implementation project realization (JIP)
arising while investments are mobilized for such projects directed
toward energy efficiency increase and GG emissions’ mitigation
with respect to the Kyoto Protocol are considered. Fuzzy-set es-
timate introduced for JIP allows estimating investment process effi-
ciency. Problem of investments’ distribution optimisation with re-
spect to the project stages is solved as a problem of fuzzy math-
ematical programming. Problem posting supposes optimisation of
investment distribution with respect to the project stages aimed in
maximal NPV effect under limitations on emissions’ normalized
Kyoto levels and on the budget of the investor.

2 - On stability of the mpcc feasible set

Vladimir Shikhman, Dept. Mathematics, RWTH
Aachen University, Templergraben 55, 52056, Aachen,
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Germany, shikhman@mathc.rwth-aachen.de, Hubertus
Th. Jongen, Jan-J Ruckmann

The feasible set of mathematical programs with complementarity
constraints (MPCC) is considered.We discuss local stability of the
feasible set with respect to perturbations (up to first order) of the
defining functions. Here, stability refers to homeomorphy invari-
ance under small perturbations. For stability we propose a kind
of Mangasarian-Fromovitz Condition (MFC) and its stronger ver-
sion (SMFC).We elaborate some links to metric regularity, Mor-
dukhovich’s extremal principle, subdifferential qualification condi-
tion and generalized Mangasarian-Fromovitz Constraint Qualifica-
tion.

3- Completeness of the minkowski-radstrom-

hérmander space.

Hubert Przybycien, Mathematics, AM University,
61-614, Poznan, Poland, hubert@amu.edu.pl, Ryszard
Urbanski, Jerzy Grzybowski
We present a proof of completeness (in metric delta-type) of the
Minkowski-Radstrom-Hormander space over an abstract convex

cone which is metrizable by complete and translation invariant met-
ric.

4 - Reduction of finite exhausters

Ryszard Urbanski, Faculty of Mathematics and
Computer Science, Adam Mickiewicz University,
Poznan, ul. Umultowska 87, PL-61-614, Poznan,
Poland, rich@amu.edu.pl, Jerzy Grzybowski, Diethard
Pallaschke
We introduce the notion of shadowing sets which is a generalization
of the notion of separating sets. We prove that the intersection of the
family of convex sets Ai, i=1,...,n, shadows this family if and only if
Al+...4+An is equal to the Minkowski sum of the intersection of all
Ai and the convex hull of all sums Al+...+A(i-1)+A@+1)+...+An.
In terms of shadowing sets, we give a criterion for the minimality of
finite upper exausters. Finally, we give an example of two different
minimal upper exhausters of the same function, which answers the
question posed by V. F. Demyanov.

B MC-19
Monday 12:00-13:20
Haber

Convex Optimization and Variational
Inequalities

Stream: Convex Optimization 1
Invited session

Chair: Giovanni Paolo Crespi, Economics, University of
Valle d’ Aosta, via Duca degli Abruzzi, 4, 11100, Aosta,
Valle d’ Aosta, Italy, g.crespi @univda.it

1- Optimal energy purchase

Emanuele Borgonovo, Decision Sciences and ELEUSI
Research Center, Bocconi University, Via Roentgen 1,
20135, Milano, Italy,
emanuele.borgonovo@unibocconi.it, Fabrizio lozzi,
Giovanni Paolo Crespi, Francesca Beccacece

Energy purchase is a crucial step of a company’s supply policy.
With market liberalization, energy purchasers are offered a wider
range of contract types. This research aims to help choosing the
optimal contract, based on the decision-maker expectations of the
future values of the exogenous variables. We model a contract as a
convex pricing rule. We formalize the problem as the minimization
of the total purchase cost given a set of convex sub-models for the
prediction of the exogenous variable behavior. Numerical results
are obtained for an industrial case study.

2 - Minty variational principle for set-valued variational
inequalities

Giovanni Paolo Crespi, Economics, University of Valle
d’ Aosta, via Duca degli Abruzzi, 4, 11100, Aosta,
Valle d’ Aosta, Italy, g.crespi @univda.it, Matteo Rocca

‘We consider varitional inequalities of differential type. Under mild
continuity assumptions, a solution to a scalar Minty variational in-
equality is the solution of the primitive optimization problem. When
the inequality is solved well-posedness and generalized convexity
properties can be deduced on the primitive objective function. It
has been proved that similar results can be establlished for vector
optimization, only up to pseudo-convexity. We propose a general-
ization to the principle to set-valued functions.

H MC-20
Monday 12:00-13:20
Mann

DEA-Financial Assessment: A New
Research Area of DEA

Stream: DEA and Performance Measurement
Invited session

Chair: Toshiyuki Sueyoshi, Management, New Mexico
Tech, 801 Leroy Place, 87801, Socorro, NM, United States,
toshi@nmt.edu

1 - Bankruptcy analysis and assessment by DEA and
dea-da

Toshiyuki Sueyoshi, Management, New Mexico Tech,
801 Leroy Place, 87801, Socorro, NM, United States,
toshi@nmt.edu, Mika Goto

This research compares DEA with DEA-DA in terms of bankruptcy
analysis and assessment. Recently, many DEA researchers have
proposed a new use of DEA as a quick-and-easy tool to assess cor-
porate bankruptcy. Meanwhile, other DEA researchers have dis-
cussed a use of DEA-DA for bankruptcy-based financial analy-
sis. The two groups are very different from the conventional use
of DEA. The two research groups open up a new application area
for DEA. This study discusses methodological strengths and weak-
nesses of DEA and DEA-DA from the perspective of bankruptcy
analysis and assessment.

2 - Bankruptcy-based performance analysis by dea-da

Mika Goto, Socio-economic Research Center, Central
Research Institute of Electric Power Industry, 2-11-1,
Iwado Kita, 201-8511, Komae, Tokyo, Japan,
mika@criepi.denken.or.jp, Toshiyuki Sueyoshi

This study describes a practical use of Data Envelopment Analysis-
Discrimination Analysis (DEA-DA) for bankruptcy-based perfor-
mance assessment. DEA-DA is useful for classifying non-default
and default firms based upon their financial performance. This study
combines DEA-DA with principal component analysis to reduce the
computational burden and then alters DEA-DA weights to address
both the sample imbalance problem and the location problem. This
study also discusses a combined use between DEA-DA and rank-
sum tests to examine statistically hypotheses related to bankruptcy
assessment.

3 - Bankruptcy prediction using data envelopment
analysis

Angela Tran, Chemical Engineering and Applied
Chemistry, University of Toronto, 200 College Street,
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MS5S3ES, Toronto, Ontario, Canada,
angela.tran@utoronto.ca, Joseph Paradi

Predicting the probability of bankruptcy of a company is an im-
portant timely challenge for creditors and owners in today’s global
economy. Current mathematical models predict bankruptcy di-
chotomously with common financial ratios, disregard market and
managerial behavioural factors, and lack a strategy for owners to
improve their operations when bankruptcy is imminent. The objec-
tive is to develop a DEA model to predict the likelihood of failure
and suggest preventative measures based on variables derived from
financial statements and their notes, literature, and expertise drawn
from analysts.

4 - An efficiency decomposition approach to measure
the performance of taiwan financial holding compa-
nies

Shiang-Tai Liu, Graduate School of Business &
Management, Vanung University, No. 1, Van Nung
road, Chung-Li, 320, Tao-Yuan, stliu@vnu.edu.tw

One type of DEA studies measures the efficiency via a two-stage
structure where the first stage uses inputs to generate outputs that
then become the inputs to the second stage. The second stage em-
ploys these outputs of the first stage as the inputs to produce its own
outputs. Different from previous studies, this paper takes the series
relationship of the two individual stages into account in measuring
the profitability and marketability efficiencies of Taiwan financial
holding companies. The results show all the companies need to
spur innovation by finding appropriate management activities.

5 - Evolution of bank efficiency in brazil: a DEA ap-
proach

Roberta Staub, Research Department, Central Bank of
Brazil, Setor Bancario Sul (SBS) Quadra 3 Bloco B -
Ed. Sede, 70074-900 , Brasilia, DF,

rbstaub @hotmail.com

This paper investigates cost, technical and allocative efficiency for
Brazilian banks from 2000 to 2007. We use Data Envelopment
Analysis to compute efficiency scores. Brazilian banks were found
to have low levels of cost efficiency compared to banks in Europe
and in the US. For the high macroeconomic volatility period (2000-
2002), cost inefficiency in Brazilian banks can be attributed mainly
to technical inefficiency rather than the allocative. State owned
banks are signifcantly the most cost efficient. There is no evidence
of differences in economic efficiency due to activity and bank size

B MC-21
Monday 12:00-13:20
Hauptmann

Planning and scheduling

Stream: Health Care Management
Invited session

Chair: Jan Vissers, institute of Health Policy and
Management, Erasmus University Medical Centre, Burg.
Oudlaan 50, 3062 PA, Rotterdam, Netherlands,
j-m.h.vissers@erasmusmc.nl

1- Midterm scheduling for physicians with flexible
shifts using branch-and-price

Jens Brunner, TUM Business School, Technische
Universitdt Miinchen, Arcisstr. 21, 80333, Miinchen,
Germany, jens.brunner @wi.tum.de, Rainer Kolisch,
Jonathan F. Bard
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We present a new methodology to solve the flexible shift schedul-
ing problem of physicians. The formulation of the problem allows
shifts to be generated implicitly rather than employing a predefined
set of shift types. Our objective is to minimize the total cost of
the assignments given the general labor restrictions. To find high
quality assignments, a branch-and-price algorithm is developed that
uses several branching rules. The master problem is formulated as
a set covering problem whereas the subproblems are mixed integer
programs.

2 - Planning elective surgeries — analysis and compar-
ison in a real case

Inés Marques, DEIO - CIO, Faculdade de Ciéncias da
Universidade de Lisboa, Campo Grande - Ed. C6 - 4°
Piso, 1749-016, Lisbon, Portugal,

ines.marques @fc.ul.pt, Maria Eugénia Captivo,
Margarida Pato

This work emerges from an urgent need to rationalize resources in
health care as well as to reduce waiting lists for surgery in Portu-
gal. An integer linear programming model is presented to schedule
elective surgeries. Model solutions were obtained using an exact
solver. We compare a real week plane of a hospital in Lisbon with
the results obtained from the application of the model developed,
considering real data of the same hospital.

3 - Operational research to support the development of
triage protocols for use in determining access to
paediatric intensive care in the context of pandemic
influenza.

Martin Utley, Clinical Operational Research Unit,

University College London, Gower Street, WC1E 6BT,

London, United Kingdom, m.utley @ucl.ac.uk
The threat of an influenza pandemic remains a concern within the
UK. At the peak of a pandemic, there would be no access to paedi-
atric intensive care units. However, it is anticipated that there would
be periods when paediatric intensive care units are operational and
demand is significantly greater than capacity. This presentation will
concern analysis being conducted to support the development of
protocols to determine access to and continuance of intensive care
in this context.

B MC-22
Monday 12:00-13:20
Arndt

Innovations in Railway Logistics
Operations

Stream: OR Applications in Industry
Invited session

Chair: Jo van Nunen, Department Decision and Information
Sciences, RSM Erasmus University, Burgemeester Oudlaan
50, 3062 PA, Rotterdam, Netherlands, jnunen @rsm.nl
Chair: Bjarni Kristjansson, Maximal Software, Ltd.,
Boundary House, Boston Road, W7 2QE, London, Iceland,
bjarni @maximalsoftware.com

1- Impact of introducing crew scheduling support at
netherlands railways

Erwin Abbink, Department of Logistics, NS Dutch
Railways, NL-3500 HA, Utrecht, Netherlands,
Erwin.Abbink@ns.nl
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We present the impact of introducing decision support for the large-
scale crew scheduling problems arising at the Dutch railway opera-
tor, Netherlands Railways (NS). NS operates about 30,000 trains a
week. These trains need a driver and a certain number of conduc-
tors, resulting in crew duties for about 6000 train crew employees.
The corresponding planning process is supported by advanced Op-
erations Research techniques. We will focus both on improvements
to the planning process and in the product. We show the positive
impact on efficiency, punctuality, and on job satisfaction of the train
crew.

2 - How can the railway system benefit from OR tools?
some preliminary observations from sncf

David De Almeida, Innovation & Research
Department, SNCF, 75379, Paris CEDEX 08, France,
david.de_almeida@sncf.fr

Railways undertakings and infrastructure manager must focus on
customer expectations and manage their scarce resources more ef-
ficiently and in a more agile way. The railway production system
relies on a heavy planning process where OR tools can be very valu-
able to enhance current practices, for example by the production of
optimized engines circulations or through the investigation of many
more production scenarios with the help of computerized OR mod-
els. However, such tools require a proper integration with the exist-
ing information systems and the end users in order to deliver their
promises.

3 - Impact of or-tools at prorail network development

Dick Middelkoop, Netherlands,
d.middelkoop @railned.nl

ProRail, the Dutch rail infrastructure manager, is responsible for
the safe and optimal use of the rail network. To ensure this we try
to look into the future to determine how to solve potential bottle-
necks in the network given the demand forecast. This toolbox has a
number of tools that support activities in the field of passenger and
freight forecasts, optimisation of train services, timetable design
and simulation, capacity analysis and traffic management systems.
With this toolbox ProRail improves the quality and the throughput
times of the network design and the decision making process.

Bl MC-23
Monday 12:00-13:20
Planck

ANP |

Stream: Analytic Hierarchy Processes, Analytic
Network Processes

Invited session

Chair: Monica Garcia-Melon, Engineering Projects,
Universidad Politecnica de Valencia, Camino de Vera s/n,
46022, Valencia, Spain, mgarciam @dpi.upv.es

Chair: Pablo Aragones-Beltran, Engineering Projects,
Universidad Politecnica de Valencia, Camino de Vera s/n,
46022, VALENCIA, VALENCIA, Spain,

aragones @dpi.upv.es

1- A project strategic index proposal for portfolio se-
lection based on the analytic network process

Monica Garcia-Melon, Engineering Projects,
Universidad Politecnica de Valencia, Camino de Vera
s/n, 46022, Valencia, Spain, mgarciam@dpi.upv.es,
Rocio Poveda-Bautista, Juan P. Pastor-Ferrando

A new approach to prioritize project portfolio in an efficient and re-
liable way is presented. It introduces a rigorous procedure, based on
ANP and the strategic objectives of the company, with acceptable
complexity which seeks to assist managers of a big Electrical Com-
pany of Venezuela to distribute the annual budget among the possi-
ble improvement actions to be conducted on the electrical network
of Caracas. A total of 15 network improvement actions grouped into
three clusters according to the strategic objectives of the company
have been analyzed using the Project Strategic Index proposed.

2 - Location of a municipal solid waste management
plant in the metropolitan area of valencia (spain) us-
ing an analytic network process model.

Pablo Aragones-Beltran, Engineering Projects,
Universidad Politecnica de Valencia, Camino de Vera
s/n, 46022, VALENCIA, VALENCIA, Spain,
aragones @dpi.upv.es, Juan P. Pastor-Ferrando,
Fernando Garcia-Garcia, Amadeo Pascual-Agullé

In this work ANP is applied to select the best location for the con-
struction of a municipal solid waste (MSW) plant in the Metropoli-
tan area of Valencia (Spain). This is a complex multicriteria
decision-making problem that requires an extensive evaluation pro-
cess of the potential MSW plant locations and other economic, tech-
nical, legal, social or environmental issues. The decision-making
process includes the identification of six candidate MSW plant sites
and 21 criteria grouped into clusters. The influences between the el-
ements of the network were identified and analyzed using the ANP.

3 - Comparison of two apparel retailer companies: a
multiple criteria evaluation of retail locations

Y. Ilker Topcu, Industrial Engineering, Istanbul
Technical University, Istanbul Teknik Universitesi,
Isletme Fakultesi, Macka, 34367, Istanbul, Turkey,
ilker.topcu@itu.edu.tr, Sebnem Burnaz

This study proposes an ANP based evaluation of retail locations by
using the judgments of professionals from two retailer companies
operating mainly in apparel sector: a major global retailer with over
840 stores in more than 30 countries around the world versus a local
industry-leading retail store chain with more than 200 stores in 50
cities of Turkey. As a result of the process; the retail location eval-
uation criteria were identified, the relations among the criteria were
assessed, and the relative importance of the criteria with respect to
two companies was revealed.

4 - Projects prioritization in higher education institu-
tions using the analytic network process

Nina Begicevic, University of Zagreb, Faculty of
Organization and Informatics, 99999, Varazdin,
Croatia, begicevic@foi.hr, Blazenka Divjak, Tihomir
Hunjak

In this paper we deal with prioritization of projects in higher edu-
cation institutions. The first scenario is a need to prepare an action
plan for activities that will result in the implementation of a port-
folio of projects at the institutional level. The second scenario is
making a decision on whether to start a new project application in a
situation where project teams have several project ideas and limited
resources. The purpose of the paper is to show how to include cor-
porate strategy in the decision-making process and use the Analytic
Network Process in solving project selection problems.
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Bl MC-24
Monday 12:00-13:20
GSI- S 20

Linear Semi-Infinite Optimization |

Stream: Semi-Infinite Optimization
Invited session

Chair: Ralf Werner, Risk Methodology, Hypo Real Estate /
TU Miinchen, Unsoldstr. 2, 80538, Miinchen, Germany,
werner_ralf@gmx.net

1- Bounds on basket options by linear semi-infinite
programming

Ralf Werner, Risk Methodology, Hypo Real Estate /
TU Miinchen, Unséldstr. 2, 80538, Miinchen,
Germany, werner_ralf@gmx.net

In 2005, Laurence and Wang introduced two linear SIPs for lower
and upper bounds on the prices of basket options. Although the
upper bound problem has an analytic solution, the lower bound
problem needs numerical solution. In this talk we investigate the
performance of a discretization method (with a DC algorithm for
the inner global optimization problem) and compare it to the ex-
act solution derived by an ordinary LP. Based on these observations
we highlight a surprising strong dependence of the performance on
a discriminant parameter, which will be interpreted in a financial
context.

2 - Qualification, optimality conditions, and subdiffer-
entials of optimal values functions for dc infinite and
semi-infinite programs

Dinh Nguyen, Department of Mathematics,
International University - VNUHCM, Hochiminh city,
Vietnam, Quarter 6, Linh Trung ward,, Thu Duc
district. Ho Chi Minh city, 84, Ho Chi Minh,
ndinh@hcmiu.edu.vn

The report is devoted to the study of a class of DC problems
with infinitely many convex inequality constraints in locally convex
spaces. We first introduce a qualification condition under which
necessary and sufficient optimality conditions for such a class of
problems are obtained. The results are employed to establish upper
estimates of certain subdifferentials of value functions in paramet-
ric DC infinite programs. In turn, these results are used to study the
bilevel finite and infinite programs with convex data on both lower
and upper level of hierarchical optimization

3 - Evenly convex functions

Margarita Rodriguez Alvarez, Dpto. Estadistica e
Investigacion Operativa, Universidad de Alicante, Ctra.
Alicante-San Vicente s/n, 03690, San Vicente del
Raspeig, Alicante, Spain, marga.rodriguez@ua.es, José
Vicente Pérez

A setis evenly convex if it is the intersection of some family of open
halfspaces. This class of convex sets was introduced by Fenchel in
order to extend the polarity theory to nonclosed convex sets. In
the eighties, it was started to use evenly convex sets in quasicon-
vex programming dening the evenly quasiconvex functions as those
having evenly convex sublevel sets. In this work, we consider func-
tions with evenly convex epigraphs, the evenly convex functions,
and study the main properties of this class of functions containing
the important class of lower semicontinuous convex functions.

B MC-25
Monday 12:00-13:20
GSI-S 25

Operations Research Games

Stream: Cooperative Game Theory
Invited session

Chair: Gustavo Bergantinos, Statisitics and O. R.,
University of Vigo, Facultade de Econémicas, Universidade
de Vigo, 36310, Vigo, Pontevedra, Spain,
gbergant@uvigo.es

1- On obligation rules

Gustavo Bergantinos, Statisitics and O. R., University
of Vigo, Facultade de Econdmicas, Universidade de
Vigo, 36310, Vigo, Pontevedra, Spain,
gbergant@uvigo.es, Anirban Kar
Tijs et al (2006) introduce the family of obligation rules in mini-
mum cost spanning tree problems. We prove that obligation rules
are closely related with the marginalistic values of the irreducible
game. We prove that random order values are obligation rules.
Moreover, obligation rules are marginalistic values. We also pro-
vide axiomatic characterization of obligation rules with two ba-
sic monotonicity properties, namely population monotonicity and
strong cost monotonicity.

2 - A characterization of the proportional rule in multi-
issue allocation situations

Silvia Lorenzo-Freire, Department of Mathematics,
Universidade da Corufla, Campus de Elvifia, 15071, A
Corufia, Spain, slorenzo@udc.es, Gustavo
Bergantinos, Leticia Lorenzo
Multi-issue allocation situations study problems where we have to
divide an estate among a group of agents. The claim of each agent
is a vector specifying the amount claimed by each agent on each
issue. We present an axiomatic characterization of the proportional
rule.

3- New characterizations of the constrained equal
awards rule in multi-issue allocation situations

Leticia Lorenzo, Statistics and Operations Research,
University of Vigo, Facultad de Economia,
Lagoas-Marcosende s/n, 36310, Vigo, Pontevedra,
Spain, leticiap@uvigo.es, Gustavo Bergantinos, Silvia
Lorenzo-Freire
Multi-issue allocation situations study problems where we have to
divide an estate among a group of agents. The claim of each agent is
a vector specifying the amount claimed by each agent on each issue.
We present several axiomatic characterizations of the constrained
equal awards (or losses) rule generalizing some characterizations of
these rules in bankruptcy situations.

4 - Sharing a polluted river through environmental
taxes

Gomez-Riia Maria, Estatistica e Investigacion
Operativa, Universidade de Vigo, Facultade de CC.
Econémicas e Empresariais. Lagoas-Marcosende, s/n,
36310, Vigo, mariarua@uvigo.es

We consider a river divided into n segments. There are n agents
located along the river who generate residues. The river requires
cleansing and it entails some cost. We propose several rules to dis-
tribute the total pollutant-cleaning cost among all the agents. For
each rule we provide an axiomatic characterization using properties
based in water taxes. Moreover, we prove that one of the rules co-
incides with the weighted Shapley value of a game associated with
the problem.
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B MC-26
Monday 12:00-13:20
GSI- S 35

Graphs and Networks Il

Stream: Discrete Optimization
Contributed session

Chair: Kiyoshi Sawada, Department of Information and
Management Science, University of Marketing and
Distribution Sciences, 3-1, Gakuen-nishi-machi, Nishi-ku,
651-2188, Kobe, Kiyoshi_Sawada@red.umds.ac.jp

1- Adding edges to multi-levels of a complete k-ary
tree minimizing total distance

Kiyoshi Sawada, Department of Information and
Management Science, University of Marketing and
Distribution Sciences, 3-1, Gakuen-nishi-machi,
Nishi-ku, 651-2188, Kobe,
Kiyoshi_Sawada@red.umds.ac.jp, Kazuyuki Amano

This study proposes a model of adding relations in multi-levels to
an organization structure which is a complete K-ary tree such that
the communication of information between every member in the or-
ganization becomes the most efficient. When edges between every
pair of nodes at each of L levels are added to a complete K-ary tree
of height H, an optimal set of depths of L levels is obtained by mini-
mizing the total distance which is the sum of the number of edges in
shortest paths between every pair of all nodes in the complete K-ary
tree.

2 - Finding Hamiltonian contour with minimal accept-
able risk weight

Mirko Vujosevic, Laboratory for Operatioal Research,
Faculty of Organizational Sciences, Jove Ilica 154,
11000, Belgrade, Serbia, mirkov@fon.rs, Djokovic
Aleksandar

The weight of the Hamiltonian contour (Hc) is supposed to be nor-
mally distributed random variable with mean and variance calcu-
lated as the sums of the corresponding means and variances of its
edges. The Hc weight of the acceptable risk is defined as the value
for which the probability of realization of weights greater than this
value is less than given risk probability. The problem is to find Hc
with the minimal acceptable risk weight for given risk probaility.
An algorithm for its solving and some preliminary results are pre-
sented.

3 - Mathematical modeling and solving the metric di-
mension and related problems

Mirjana Cangalovic, Department for Mathematics,
Statistics and Operational Research, Faculty of
Organizational Sciences, University of Belgrade, Jove
Ilica 154, Belgrade, Serbia, Serbia, canga@fon.rs,
Jozef Kratica, Vera Kovacevic Vujcic

The paper considers three NP-hard optimization problems on
graphs: the metric dimension, the strong metric dimension and the
minimal doubly resolving set problems. We present the correspond-
ing integer linear programming models. Numerical experiments are
performed on several classes of graphs, including hypergraphs and
Hamming graphs, as well as on crew scheduling and graph coloring
ORLIB instances. Problems of smaller dimensions are solved ex-
actly, while large scale problems are treated by genetic algorithms.

4 - A greedy algorithm for obtaining global information
from local informations in a Markov network

Edith Kovacs, Department of Mathematics, Budapest
College of Management, Villanyi ut 11-13, 1114,

Budapest, Hungary, edith_kovacs @yahoo.com, Tamas
Szantai

In order to approximate a joint probability distribution we have in-
troduced a special kind of junction tree, called t-cherry junction tree
in our earlier work. This approach is based on the t-cherry tree and
t-hypercherry tree. We developed a greedy algorithm that can de-
rive from the local information contents an optimal t-cherry junction
tree (a special spanning hypertree) which encodes the information
of the joint probability distribution. In the last part we highlight
some possible applications of our theory in data mining problems
such as classification and pattern recognition.

B MC-27
Monday 12:00-13:20
GSI-S 21

Berth and Crane Operations Planning

Stream: Container Terminal Operations
Invited session

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

1 - The quay cranes scheduling problem with time win-
dows

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

‘We consider the problem of scheduling quay cranes that serve con-
tainer vessels in a seaport. In previous studies of this problem it is
assumed that the number of cranes serving a vessel is not changed
within the service process. In practice, however, cranes are often re-
assigned to vessels of higher priority. In such a situation, the avail-
ability of cranes at a vessel is restricted to time windows. In the
talk, we present a mathematical model for the quay crane schedul-
ing problem with time windows. A heuristic is proposed that deliv-
ers reasonably good solutions for a set of test instances.

2 - Accelerating quay crane operations through double
cycling and reshuffling

Christian Bierwirth, Martin-Luther-University
Halle-Wittenberg, 06108, Halle, Germany,
christian.bierwirth@wiwi.uni-halle.de, Frank Meisel

Recent studies indicate that the handling of vessels is significantly
accelerated by quay crane double cycling. This paper suggests
a strategy to further accelerate the service process by internally
reshuffling containers in a bay in combination with double cycling.
Reshuffle containers are no export containers and must be moved to
access other containers for unloading. We develop a MIP model and
provide a fast heuristic for building crane schedules. Computational
results show that internal reshuffling can reduce the vessel service
time considerably stronger than crane double cycling alone.

3 - Robust optimal control of vessel processing in con-
tainer terminals

Johannes Paefgen, Institute for Operations Research,
ETH Zurich, Steinwiesstr. 4, 8032, Zurich,
Switzerland, johannes.paefgen @gmail.com, Marco
Laumanns
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We consider a container terminal where vessels arrive randomly
within an arrival window given by a fixed periodic schedule. Vessel
processing requires an assignment of quay cranes and berth sec-
tions, and is required to be completed within a contractually agreed
service time. This can be formulated as a stochastic dynamic re-
source allocation problem. A Markov decision process model is
proposed, and algorithms for derivation of its optimal control pol-
icy are given for different cost criteria. The resulting closed-loop
system is analyzed with respect to robustness for non-modeled dis-
turbances.

B MC-28
Monday 12:00-13:20
GSI-S 1

Financial Optimization 2

Stream: Financial Optimization
Invited session

Chair: Diana Barro, Dept. of Applied Mathematics,
University of Venice, Dorsoduro 3825/E, 30123, Venezia,
Italy, d.barro@unive.it

1- Skewness-aware asset allocation: empirical evi-
dence

Dessislava Pachamanova, Mathematics and Sciences,
Babson College, 319 Babson Hall, 02457, Babson
Park, MA, United States, dpachamanova@babson.edu,
Melvyn Sim, Cheekiat Low

We introduce a measure of portfolio skewness that can be linked
to tail risk measures such as Value-at-Risk, and generalize the idea
of variance and covariance in the new skewness-aware asset pricing
and allocation framework. We show via computational experiments
that the proposed approach results in improved and intuitively ap-
pealing asset allocation when returns follow real-world or simulated
skewed distributions. We also suggest a skewness-aware equivalent
of the classical CAPM beta, and study its consistency with the ob-
served behavior of the stocks traded at the NYSE between 1963 and
2006.

2 - Stochastic portfolio optimization with market fric-
tions

Miguel Lejeune, Decision Sciences, George
Washington University, 2201 G Street, NW, 20052,
Washington, DC, mlejeune @ gwu.edu

We propose probabilistic asset allocation models that account for
market frictions and for the estimation risk pertaining to asset re-
turns. Exact solution methods are developed and their computa-
tional results are compared. The application of the model and solu-
tion approach for the construction of funds traded on major market
places will be discussed.

3 - Application of interactive surrogate constraint
method to financial optimization problems

Yuji Nakagawa, Faculty of Informatics, Kansai
University, 2-1-1 Ryouzenji-Cho Takatsuki-City,
569-1095, Osaka, Japan,
nakagawa@res.kutc.kansai-u.ac.jp, Yuriko Isada,
Nobuko Igaki, Chanaka Edirisinghe

Large-scale separable nonlinear integer programming problems
with multiple constraints can be solved optimally by using the im-
proved surrogate constraints (ISC) method. We developed an inter-
active optimization solver based on the ISC method to solve a non-
separable and non-convex optimization problem. The interactive
optimization solver is applied to the financial optimization prob-
lems; e.g., mean-variance model and the index-plus-alpha-funds
optimization model. The models are applied to the Tokyo Stock
Market and computational results are reported.

38

4 - The effect of shorting in optimal tracking error port-
folios

Diana Barro, Dept. of Applied Mathematics,
University of Venice, Dorsoduro 3825/E, 30123,
Venezia, Italy, d.barro@unive.it, Gautam Mitra, Diana
Roman

In this paper we analyze the effect of using long short portfolio to
track an index. The main objectives of this contribution are to point
out the effect of shorting mainly in a bearish market and to analyze
the effect of shorting both in a symmetric and asymmetric tracking
error cases in presence of extreme event scenarios. We are inter-
ested in analyzing the increased flexibility in the tracking strategies
granted by the introduction of short selling in terms of tracking per-
formance in normal market conditions and in presence of extreme
events.

B MC-29
Monday 12:00-13:20
GSI-S2

Risk and Uncertainty in Energy Models

Stream: Energy and Emission Markets
Invited session

Chair: Christoph Weber, Universitit Essen, Universitétsstr.
11, 45117, Essen, Germany,
Christoph_Weber @uni-duisburg-essen.de

Chair: Dominik Most, Universitit Karlsruhe, Institut for
Industrial Production (IIP), Hertzstrae 16, 76131,
Karlsruhe, Germany, Dominik.Moest@kit.edu

1 - Power plant dispatch and portfolio management un-
der uncertain fuel and electricity prices

Dominik Most, Universitit Karlsruhe, Institut for
Industrial Production (IIP), Hertzstra3e 16, 76131,
Karlsruhe, Germany, Dominik.Moest@kit.edu, Dogan
Keles, Wolf Fichtner

In liberalised energy markets energy utilities are facing several un-
certainties. The short-term plant dispatch is mainly affected by un-
certain fuel and electricity prices. In this contribution these un-
certainties are modelled with time series models such as ARMA-
processes. The simulated price paths are used in a stochastic model
based on a recombining tree approach, to optimize the plant dis-
patch and the electricity trade on the wholesale market. Results of
the stochastic model are compared with a deterministic calculation,
to point out the impact of stochastic parameters.

2 - Advantages of a stochastic optimization in mid-term
generation and trading planning

Bernd Tersteegen, Institute of Power Systems and
Power Ecnonomics (RWTH Aachen University),
Schinkelstr. 6, 52056, Aachen,
bt@iaew.rwth-aachen.de, Tobias Mirbach, Gerd
Hinueber

Within the scope of this work a stochastic optimization method for
power generation and trading planning is presented. The investi-
gations focus on the influence of price uncertainties for unit com-
mitment of thermal power plants under consideration of fuel con-
straints. In particular, the difference between a deterministic Monte
Carlo simulation and a stochastic optimization by means of sce-
nario analysis using scenario trees will be investigated with respect
to a robust optimization result. Therefore, the scheduling of power
plants as well as the contribution margin will be analyzed.
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3 - Valuation of a flexible gas fired unit under uncertain
prices

Marc Hasenbeck, F&E, price[it] GmbH, Breite Str.
32a, 06108, Halle, Sachsen-Anhalt,
hasenbeck @price-it.eu

We present a modelling approach for a flexible gas fired unit for the
purpose of valuation and controlling facing uncertainty in prices for
gas and electricity. Especially it is taken care of a realistic mod-
elling of prices and the embedding of important restrictions like
minimum uptimes and downtimes, ramp up costs and lead times
for commitment decision. The path-dependent problem is solved
with Stochastic Dynamic Programming in a Quasi-Monte-Carlo en-
vironment. Finally we discuss the value of flexibility as part of real
options theorie and hedging strategies.

Hl MC-30
Monday 12:00-13:20
GSI- S 26

Dynamic Programming |
Stream: Dynamic Programming

Invited session

Chair: Lidija Zadnik Stirn, Biotechnical Faculty, University
of Ljubljana, Vecna pot 83, 1000, Ljubljana, Slovenia,
Slovenia, lidija.zadnik @bf.uni-j.si

1- The dynamic lot size problem with minimum order
quantities and capacity constraints

Irena Okhrin, Juniorprofessur in Information &
Operations Management, European University
Viadrina, Grosse Scharrnstrasse 59, 15230 , Frankfurt
(Oder), Germany, irena.okhrin @euv-frankfurt-o.de,
Knut Richter

The paper continues the analysis of a capacitated single item lot siz-
ing problem where a minimum order quantity restriction, instead of
the setup cost, guarantees a certain level of production lots. We
work out the necessary and sufficient solvability conditions and
apply the dynamic programming technique to develop a solution
algorithm that is based on the concept of minimal sub-problems.
An investigation of the properties of the optimal solution structure
allowed us to reduce the complexity of the algorithm. Computa-
tional tests confirm the efficiency of the solution algorithm devel-
oped here.

2 - Multi-level hierarchic Markov process as a tool for
optimization of beef heifer management decisions

Anna Stygar, Department of Cattle Breeding,
University of Agriculture in Krakow, al. Mickiewicza
24/28, 30-059, Crakow, rwira@wp.pl, Anders
Kristensen

Economic efficiency of beef herd is highly influenced by the deci-
sions on heifer management. The identification of the optimal de-
cisions can be supported by means of mathematical modeling and
programming. The objective of this study was to develop the model
to optimize the strategy of beef heifer rearing and mating concern-
ing economic output at single-animal level. Optimization was per-
formed using dynamic programming method with multi-level hier-
archic Markov approach. The model was created as a plug-in of
MLHMP software.

3- A unifying approximate dynamic programming
model for the economic lot scheduling problem

Christiane Barz, Booth School of Business, University
of Chicago, 5807 S Woodlawn Ave, 606037, Chicago,

IL, United States, cbarz@chicagoGSB.edu, Dan
Adelman

We formulate the economic lot scheduling problem with sequence-
dependent setups as a semi-MDP. An affine approximation of the
bias function gives a semi-infinite LP determining a lower bound
for the minimum average cost rate. Under a mild condition, we
can reduce this problem to a small convex quadratically constrained
linear problem, which is equivalent to the lower bound problems
derived by Dobson (1992) and Bomberger (1966). We thus provide
a framework that unifies previous work, and opens new paths for
future research on tighter lower bounds and dynamic heuristics.

4 - Optimal dispatch planning of security guards
counter to an arriving suicide bomber

Toru Komiya, Dept. of Computer Science, Japan
National Defense Academy, Hashirimizu 1-10-20,
2398686, Yokosuka, kanagawa, Japan,
komiya@nda.ac.jp, Methee Pholphan, Ryusuke
Hohzaki

We propose a method to decide the number of dispatching secu-
rity guards optimally to Arena where many citizens come and go
through. Through some successive planned mission periods, some
guards are dispatched to Arena to patrol and search for an emerg-
ing suicide bomber. When they perceive a suspect, then communi-
cate with each other and try to neutralize him. In each period, the
numbers of dispatching guard are decided to maximize the expected
number of living guards and citizens. We concluded that the opti-
mal numbers depends on the detection capabilities of each guard
mainly.

B MC-31
Monday 12:00-13:20
GSI- S 34

Data Mining Applications in Quality
Improvement

Stream: Data Mining in Quality Improvement
Invited session

Chair: Gulser Koksal, Industrial Engineering, Middle East
Technical University, 6531, Ankara, Turkey,
koksal @ie.metu.edu.tr

1- Exploring the emotions of internet newspaper
reader’s by kansei engineering

Ezgi Aktar Demirtas, Industrial Engineering, Eskisehir
Osmangazi University, Eskisehir Osmangazi
University Department of IE, 26140 Meselik
ESKISEHIR/TURKIYE, 26140, ESKISEHIR, Turkey,
eaktar@ogu.edu.tr, Berna Ulutas

By the development of internet applications and changes in the
reader’s habits, internet newspapers are becoming more popular in
these days. This study proposes a Kansei Engineering approach to
explore the emotions of internet newspaper readers. A group of rep-
resentative readers have been asked to evaluate different newspaper
designs by using a semantic differential scale for the kansei words
that spesific to internet newspapers. Then, the kansei words that can
influence reader’s preferences are investigated by Ordinal Logistic
Regression which is superior to traditional methods.

2 - Comparison of data mining algorithms for classifi-
cation and prediction in quality improvement

Gulser Koksal, Industrial Engineering, Middle East
Technical University, 6531, Ankara, Turkey,
koksal @ie.metu.edu.tr, Zeynep Anakli, Inci Batmaz,
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Fatma Yerlikaya Ozkurt, Murat Caner Testik, Elcin

Kartal, Sinan Kayaligil, Berna Bakir, Esra Karasakal
Classification and Prediction are frequently used data mining (DM)
functions in many areas including quality improvement. Several
DM methods can be used for these purposes. Previous studies on
comparison of performance of these methods may not be valid for
the quality data. In this study, DM methods such as decision trees,
neural networks and regression are prioritized according to several
criteria using Analytical Network Process. In this comparison per-
formance of the methods on two data sets used for classification
and prediction of quality, and expert opinion are taken into consid-
eration.

3 - Are-sampling approach and its applications for mts
classification based on imbalanced data

Berna Bakir, Information System, Middle East
Technical University, METU Informatics Institute,
Balgat, 06531, Ankara, berna@ii.metu.edu.tr, Dilber
Ayhan, Baris Yenidunya, Gulser Koksal
Learning from imbalanced datasets is a major challenge for clas-
sifiers. Resampling is commonly used solution for imbalanced
datasets. In this study, a SMOTE-based resampling approach was
used to determine optimal resampling parameters. 10 imbalanced
datasets were resized with undersampling or oversampling based
on the search space of class ratio, sample size and number of neigh-
bors. Datasets were modeled with MTS classifier. Decision tree was
applied to the results to generate rules that relate datasets character-
istics and resampling parameters to the performance of the classi-
fier.

4 - Nonsmooth optimization of desirability functions by
msg algorithm

Basak Akteke-Ozturk, Institute of Applied

Mathematics, Middle East Technical University,

Scientific Computing, 06531, Ankara, Turkey,

bozturk @metu.edu.tr, Gulser Koksal,

Gerhard-Wilhelm Weber
We concentrate on the optimization problems of the desirability
functions which are very common in solving quality problems de-
pending on several quality characteristics in industrial processes and
products but they contain nondifferentiable points. Castillo et al.
(1996) and later Ch’ng et al. (2005) presented new approaches to
avoid the nondifferentiabilities based on smoothening and changing
the formula of the functions, respectively. We use Modified Sub-
gradient Algorithm given by Gasimov (2002) and analyze the zero
duality gap properties of the algorithm on our specific example.

B MC-32
Monday 12:00-13:20
GSI- S 4

Financial Markets

Stream: Financial Modelling
Contributed session

Chair: Gabriela Fernandez Barberis, Métodos Cuantitativos
para Economia, Universidad San Pablo-CEU. Fac. CC.
Econdémicas y Empresariales, Julidn Romea 23, 28003,
Madrid, Madrid, Spain, ferbar@ceu.es

1 - Equilibrium pricing of contingent claims in tradable
permit markets

Katsumasa Nishide, Interdisciplinary Research Center,
Yokohama National University, 79-3 Tokiwadai,
Hodogaya-ku, 2408501, Yokohama, Japan,

knishide @ynu.ac.jp
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In this paper, we construct a permit market model to derive a pric-
ing formula of contingent claims traded in the market in a general
equilibrium framework. It is shown that prices of contingent claims
exhibit significantly different properties from those in the ordinary
financial markets. In particular, if the social cost function kinks at
some level of abatement, the forward price as well as the spot price
can be subject to the so-called price spike. However, this price-
spike phenomenon can be weakened if the system of banking and
borrowing is properly introduced.

2 - On lazy $-game and its behavior

Jun Kiniwa, Applied Economics, University of Hyogo,
8-2-1 Gakuen nishi-machi, 651-2197, Kobe, Hyogo,
Japan, kiniwa@econ.u-hyogo.ac.jp, Takeshi Koide,
Hiroaki Sandoh

To increase the market similarity of a minority game, a $-game was
presented. However, since it is defined as an offline game, it is diffi-
cult to simulate it. We propose a new online version of the $-game,
called a lazy $-game. First we reveal the condition of a bubble phe-
nomenon in the lazy $-game. Next we investigate the price behavior
in the lazy $-game and show that there are some upper/lower bounds
of price as long as both buyers and sellers are nonempty. Then we
consider the similarity between the lazy $-game and the $-game.
Finally we present simulation results.

3 - An investor/entrepeneur dynamic model of start-up
firms

Edgar Possani, Department of Mathematics, Instituto
Tecnologico Autonomo de Mexico, Rio Hondo No.1,
Col. Progreso Tizapan, C.P. 01080, Mexico City, D.F. -
Mexico, Mexico, epossani @itam.mx, Thomas
Archibald, Lyn Thomas

Start-up firms are important drivers of modern economies, not only
as a source of innovation but also in the generation of new jobs. We
examine how different objectives for investors and entrepreneurs
affect the characteristics of the investment contracts and operating
policies used by start-up firms. Using Markov decision models we
address financial and operating decision under different economic
environments, and give conditions under which optimal policies
change for both parties.

B MC-33
Monday 12:00-13:20
GSI-S7

global optimization in locating in space

Stream: Global Optimization
Invited session

Chair: Oleg Burdakov, Department of Mathematics,
Linkoping University, Campus Valla, 58183, Linkoping,
Sweden, olbur@mai.liu.se

1 - Nash equilibria in locational analysis

Elena Saiz, Strategy, Radboud Universiteit Nijmegen,
Thomas van Aquinostraat 3.1.04, 6525GD, Nijmegen,
Netherlands, e.saiz@fm.ru.nl, Eligius M.T. Hendrix,
Blas Pelegrin

The location decision of a facility for two competing chains in a new
planar market is described by a Huff-like attraction model. This
means that the market share capture is given by a gravity model.
The profit that can be reached depends on the actions of the com-
petitor. The main question is what are the possible Nash equilibria
in such a situation, how are they characterised and by which com-
putational methods could they be determined.
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2 - Competitive facility location and design model with
reaction of competitors in the plane

Saidani Nasreddine, ICD, CNRS 2848 Université de
Technologie de Troyes. France, 12, rue Marie Curie -
BP 2060, 10010, TROYES, France,
nasreddine.saidani @utt.fr, Chu Feng, Chen Haoxun

This work investigates the location and design of a single new fa-
cility in a competitive market. The demand is split probabilistically
over all facilities proportionally to the attraction of each facility.
The attraction is determined by a gravitational type model. We de-
velop a new technique with two stages by combining the techniques
of operations research and those of game theory. We use the global
optimization to determine the location that maximizes the profit and
the Nash equilibrium to determine the quality of the new facility and
those in the market that guarantee the equilibrium.

3 - Optimal placement of communications relay nodes

Oleg Burdakov, Department of Mathematics,
Linkoping University, Campus Valla, 58183,
Linkoping, Sweden, olbur @mai.liu.se, Patrick
Doherty, Kaj Holmberg, Per-Magnus Olsson

We consider optimal 3D placement of communications relay nodes
(unmanned vehicles, UVs) in the presence of obstacles. It is a dif-
ficult multi-extremal problem with typically disjoint feasible set. A
spatial discretization and a reduction to a shortest path problem al-
lows efficient finding a good approximation to a global minimum.
Restricted number of available UVs is also considered. We intro-
duce two label correcting algorithms for the hop-restricted shortest
path problem. The algorithms produce a Pareto solution to the two-
objective problem of minimizing the path cost and the number of
hops.

4 - On the convex hull of huffman codes

Thanh Hai Nguyen, Computer Fundamental
Laboratory of Marseille, University of the
Mediterranean sea, Faculte des Sciences de Luminy,
163, av. de Luminy, F-13288 , Marseille cedex 9,,
France, thanh.hai.nguyen @lif.univ-mrs.fr, Jean
Frangois Maurras, Viet Hung Nguyen

In this paper, we give a partial description of convex hull of Huff-
man codes. That is defined from a finite set of rooted binary tree of n
leaves, there are Huffman trees of n characters. To each of possible
Huffman codes, which are built following the frequency distribu-
tion of each character on the text, we associate a point in Qn with
the coordinates are the number of edges of the unique path from the
root to each leaf of the tree. We describe several facet-defining in-
equality families, in particular, we show that the coefficients of one
of these families form a Fibonacci sequence.

B MC-34
Monday 12:00-13:20
GSI-S 8

Fuzzy Optimization and Decision
Analysis 1

Stream: Fuzzy Systems, Neural Networks & Artificial
Intelligence

Invited session

Chair: Masahiro Inuiguchi, Department of Systems
Innovation, Osaka University, 1-3 Machikaneyama,
560-8531, Toyonaka, Osaka, Japan,

inuiguti @sys.es.osaka-u.ac.jp

1- The use of interval valued probability measures in
fuzzy linear programming

Phantipa Thipwiwatpotjana, University of Colorado
Denver, 80202, Denver, United States,
phantipa.thip@ucdenver.edu, Weldon Lodwick

This paper uses a constraint set approach to linear programming
problems with equality constraints whose coefficients and/or right-
hand side values could be uncertain. We consider three types of
uncertainty: probabilistic, fuzzy/possibilistic and interval. The con-
straint set is ill-defined and difficult to generate.Our approach com-
putes an inner constraint set and an outer constraint set. Optimiza-
tion is then carried out using these two sets using interval valued
probability approaches. We discuss the requisite associated seman-
tics.

Co-Author: Phantipa Thipwiwatpotjana

2 - Production and transportation planning — a fuzzy
approach for minimizing the total cost

Heinrich Rommelfanger, Economics and Business
Administration, Goethe University, Niebergallweg 16,
65824, Schwalbach a. Ts., Hessen, Germany,
Rommelfanger @wiwi.uni-frankfurt.de

The target of this paper is to determine a production and transporta-
tion plan that minimize the total cost of a manufacturer that has pro-
duction facilities and central stores in several sites in Europe. For
working in a realistic environment we assume that the production
capacities and the demand in the sales bases are not known exactly
but can be described in form of fuzzy numbers. We demonstrate that
this problem can adequately be solved without using computation-
intensive integer programming algorithms. An numerical example
illustrates the efficiency of the proposed inter-active procedure.

3 - Construction of a poset using families of strong
cuts

Dragan Stojic, Quantitative methods in Economics,
Faculty of Economics, Dr Sime Milosevica 16, 21000,
Novi Sad, Serbia, stojicd@eccf.su.ac.yu, Dragan
Vugdelija
Fuzzy sets in this paper are viewed in the most generalized setting,
as mappings from a non empty set X to a poset.In the investiga-
tion of fuzzy structures, collection of cut sets are one of the most
important tools.Fuzzy sets are mappings generalizing the character-
istic function and also they can be characterized by collections of
crisp subsets of the domain-cut sets. We present two algorithms on
constructing a partially ordered set P and a fuzzy set u such that the

family of strong cuts of u coincide with a given family of finite sets,
F.

B MC-35
Monday 12:00-13:20
GSI-S9

Facilitated Problem Structuring |

Stream: Facilitated Modelling Interventions

Invited session

Chair: Etiénne Rouwette, Thomas van Aquinostraat 1.2.33,
PO Box 9108, 6500 HK, Nijmegen, E.Rouwette @fm.ru.nl

1 - Improving operations management by synthesizing
participant knowledge and system data

Etiénne Rouwette, Thomas van Aquinostraat 1.2.33,
PO Box 9108, 6500 HK, Nijmegen,
E.Rouwette @fm.ru.nl, Andreas GroBler
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Enterprise Resource Planning systems may overwhelm managers
with data to such an extent that it becomes difficult to structure
information and improve operations. Group model building inte-
grates system data and participant knowledge and is used to jointly
identify improvements in work processes. We describe three group
model building projects in ERP contexts, addressing effects in terms
of end products, quality of solutions, results as judged by the clients
(including commitment and implementation) and outcomes of sys-
tem changes.

2 - Improving team effectiveness in strategic work-
shops: developing question sets to enhance the fa-
cilitators understanding of group dynamics in a live
workshop environment.

Ashley Carreras, Leicester Business School, De
Montfort University, Marketing, The Gateway,
LE19BH, Leicester, United Kingdom,

acarreras @dmu.ac.uk

This presentation will examine the authors use of a process of ques-
tion set development to improve the facilitators understanding of
the impact of group dynamics during strategy workshops. Based
upon a series of workshops, where this process has been refined,
the authors create a series of workshop specific questionnaires that
are monitored during the event to improve the team effectiveness
dimension of a workshop. The monitoring process allows the facil-
tators to gain an immediate understanding of the concerns of the
individuals during the workshop rather than relying on post event
analysis.

3 - Facilitated modelling in operational research

Gilberto Montibeller, Dept. of Management (OR
Group), London School of Economics, Houghton
Street, WC2A 2AE, London, United Kingdom,
g.montibeller@Ise.ac.uk, L. Alberto Franco

This paper discusses a particular mode of operational research in-
tervention: facilitated modelling. Drawing on research scattered
across a range of publications and domains, the review presented
here provides a formal definition of facilitated modelling, together
with a general framework that allows the conceptualisation of a
wide variety of facilitated modelling approaches to organisational
intervention. Design issues in facilitated modelling and their prac-
tical implication are discussed, and directions for future research
identified.

B MC-36
Monday 12:00-13:20
GSI- S 11

Stochastic Control in Insurance

Stream: Optimal Control in Finance and Insurance
Invited session

Chair: Nicole Baeuerle, Institute for Mathematical
Stochastics, University of Karlsruhe, Englerstr. 2, 76128,
Karlsruhe, Germany, baeuerle @stoch.uni-karlsruhe.de

1- Compactness of the space of hon-randomized poli-
cies in countable-state sequential decision pro-
cesses

Eugene Feinberg, Department of Applied
Mathematics, Stony Brook University, and Statistics,
11794-3600, Stony Brok, NY, United States,
eugene.feinberg @sunysb.edu
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For sequential decision processes with countable state spaces and
compact action spaces, we prove compactness of the set of strate-
gic measures corresponding to nonrandomized policies. It is known
that for the Borel state case this set may not be compact in spite
of compactness of the set of all strategic measures. We use the
compactness result from this paper to show the existence of op-
timal policies for countable-state constrained optimization of ex-
pected discounted and nonpositive rewards, when the optimality is
considered within the class of nonrandomized policies.

2 - Optimal control and dependence modeling of port-
folios with Iévy dynamics

Anja Blatter, Institute for Stochastics, University of
Karlsruhe (TH), Kaiserstrafle 89, 76133, Karlsruhe,
blatter @stoch.uni-karlsruhe.de, Nicole Bacuerle
We are interested in optimizing proportional reinsurance policies in
a multidimensional Lévy-driven insurance model. A special feature
of our construction is to allow for dependent claim occurrences in
different business lines modeling dependence via an Archimedean
Lévy copula.
Solving the HIB equation yields that the optimal retention level
keeps a constant amount of claims. Based on this we identify struc-
ture conditions with respect to the Archimedean Lévy copula under
which an insurance company reinsures a larger fraction of claims
from one business line than from another.

3 - On dividends charged by transaction costs in the
compound Poisson risk model

Stefan Thonhauser, Institut de sciences actuarielles
(ISA), University of Lausanne, Université de Lausanne
Quartier UNIL-Dorigny, Batiment Extranef, 1015,
Lausanne, stefan.thonhauser @unil.ch
‘We consider the compound Poisson risk model extended by the pos-
sibility of dividend payments (charged by both fixed and propor-
tional transaction costs). The performance of an admissible divi-
dend strategy is measured by its total expected discounted utility.
‘We characterize the value function of the related optimization prob-
lem as a fixed point to a certain optimal stopping operator and as
a solution to the associated quasi-variational inequalities. We will
present a numerical method for solving the problem in general and
some special cases which admit an explicit solution.

B MC-37
Monday 12:00-13:20
GSI-S 12

Innovative Models in Revenue
Management

Stream: Revenue Management

Invited session

Chair: Joern Meissner, Dept of Management Science,
Lancaster University Management School, Room A48,
LA14YX, Lancaster, United Kingdom,

j-meissner @lancaster.ac.uk

1 - Risk considerations in revenue management

Matthias Koenig, Department of Management Science,
Lancaster University Management School, LA1 4YX,
Lancaster, United Kingdom,

m.koenig @lancaster.ac.uk, Joern Meissner

Risk consideration has become an important issue in revenue man-
agement. We present current approaches how to deal with risk in
dynamic pricing and dynamic capacity control. We analyze the ef-
fect of different policies regarding downside risk and volatility.
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2 - Incorporating competition in dynamic pricing mod-
els

Christine Currie, School of Mathematics, University of
Southampton, Highfield, SO17 1BJ, Southampton,
United Kingdom, christine.currie@soton.ac.uk

Competition has been acknowledged as being an important missing
element in dynamic pricing models but has received relatively little
attention in the literature. We will focus on price competition in
this talk and make the assumption that all of the products on sale
are identical and perish on the same day. An analytical model will
be used to characterise the optimal prices for the different players
in the market. The effects of varying the number of competitors
and the amount of inventory available in the market on the optimal
prices will also be examined using a simulation model.

3 - Strategic business planning and its evaluation

Tsutomu Mishina, Systems Science and Technology,
Akita Perfectural Univeristy, 84-4
Tsuchia-Ebinokuchi, 015-0055, Akita, Japan,
mishina@akita-pu.ac.jp, Alejandra Gomez_Padilla

Any business plan should be fairly evaluated soon after its oper-
ation. However, unlike an evaluation based on the exact number
of sales such as car sales, an effective performance-based evalu-
ation for its general accomplishment is difficult to pursue due to
its qualitative data and unclear set of goals. This paper presents a
planning-evaluation method which constructs a tree of multiple pur-
pose levels of operations. Looking from the lower levels up towards
the higher levels shows the ultimate goal of the plan. An example
provided shows government policy making and its evaluation.

4 - Choice-based network revenue management under
weak market segmentation

Arne Karsten Strauss, Management Science, Lancaster
University Management School, Lancaster, LA1 4YX,
Lancaster, United Kingdom, a.strauss @lancaster.ac.uk,
Joern Meissner
We present a network revenue management method where cus-
tomers choose according to the MNL choice model. Weak market
segmentation is reflected by allowing the sets of considered prod-
ucts of the different customer segments to overlap. We replace the
value function of the intractable dynamic program by a time- and
inventory-sensitive approximation and compute the latter via solu-
tion of a large-scale linear program. We employ column generation
and propose heuristics for the NP-hard subproblems. Numerical re-
sults indicate improved policy performance in particular under weak
market segmentation.

B MC-38
Monday 12:00-13:20
GSI-S 13

Optimization problems with vanishing
constraints

Stream: Variational Inequalities and Bi-Level
Problems

Invited session

Chair: Christian Kanzow, University of Wuerzburg,
Insitute of Mathematics, Am Hubland, 97074, Wuerzburg,
kanzow @mathematik.uni-wuerzburg.de

1 - Mathematical programs with vanishing constraints

Tim Hoheisel, Institute of Mathematics, University of
Wiirzburg, Am Hubland, 97074, Wiirzburg,

hoheisel @mathematik.uni-wuerzburg.de, Christian
Kanzow, Wolfgang Achtziger

We consider a new class of constrained optimization prob-
lems called "mathematical programs with vanishing constraints"
(MPVCs), which have important applications, e.g., in the field of
topology optimization. One of the major difficulties of these prob-
lems arises from the fact that, most of the prominent constraint qual-
ifications do not hold and hence, the Karush-Kuhn-Tucker condi-
tions no longer provide necessary optimality conditions, and stan-
dard NLP solvers are likely to fail. Thus, new CQs, stationarity
concepts and numerical algorithms are investigated.

2 - Topology optimization of mechanical structures
subject to stress constraints

Woltgang Achtziger, Department of Mathematics,

Technische Universitdt Dortmund, Vogelpothsweg 87,

44221, Dortmund, Germany,

wolfgang.achtziger @tu-dortmund.de, Tim Hoheisel,

Christian Kanzow
Topology optimization became a promising approach to design op-
timization of mechanical structures. A challenge is the correct for-
mulation and treatment of local stress constraints. Discontinuous
stresses can be avoided by mixed formulations in design and state
variables. The price is the violation of constraint qualifications and
the failure of standard optimization methods. These problem for-
mulations belong to the class of "Mathematical Programs with Van-
ishing Constraints”". As a cure some perturbation techniques have
been proposed. We compare these techniques in view of topology
problems.

3 - On some new aspects of the implicit programming
approach in a class of mathematical programs with
equilibrium constraints

Michal Cervinka, MTR, UTIA AV CR., Pod
Vodarenskou vezi 4, 18208, Praha, Czech Republic,
cervinka@utia.cas.cz, Jiri Outrata

We analyze the influence of implicit programming hypothesis and
presence of state constraints on first order optimality conditions to
mathematical programs with equilibrium constraints. In absence of
state constraints, we derive strong stationarity conditions provided
the strong regularity condition holds. In the second part of the pa-
per we suggest an exact penalization of state constraints and test
the behavior of standard bundle trust region algorithm on academic
examples.

B MC-39
Monday 12:00-13:20
GSI-S 14

Game Theory 2

Stream: Game Theory
Contributed session

Chair: Ilya Katsev, St. Petersburg Institute for Economics
and Mathematics, Russian Academy of Sciences,
Tchaikovsky st. 1, 191187 St. Petersburg, Russia, 195067,
Saint-Petersburg, Russian Federation, katsev@yandex.ru

1- Price of anarchy (poa) in the markovian single
server

Gail Gilboa-Freedman, Mathematics, Tel Aviv
University, TAU, P.O Box 39040, Tel Aviv, 69978, Tel
Aviv, Israel, email2gail @ gmail.com, Rafi Hassin, Yoav
Kerner
Price of Anarchy is the ratio of optimal and equilibrium social wel-
fare. We investigate the PoA in the most fundamental queueing
model involving customers’ decisions. It has an odd behavior.
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2 - On the ordinal equivalence of values in cooperative
games

Josep Freixas, Applied Mathematics 3, Technical
University of Catalonia, Av. Bases de Manresa, 61-73,
E-08242 MANRESA. Spain, 08242, Manresa, Spain,
josep.freixas @upc.edu, Montserrat Pons

We consider the ordinal equivalence of the Shapley and Banzhaf
values for transferable utility cooperative games with a fixed set of
players, i.e., cooperative games for which the preorderings on the
set of players induced by these two values coincide. To this end
we consider several solution concepts within semivalues and intro-
duce three subclasses of games. A characterization theorem in terms
of the ordinal equivalence of some semivalues is given for each of
these three classes of cooperative games. We extend the proposed
problem to other values.

3 - Between the prekernel and the prenucleolus

Ilya Katsev, St. Petersburg Institute for Economics and
Mathematics, Russian Academy of Sciences,
Tchaikovsky st. 1, 191187 St. Petersburg, Russia,
195067, Saint-Petersburg, Russian Federation,
katsev@yandex.ru, Elena Yanovskaya

A collection of TU games solutions intermediate between the prek-
ernel and the prenucleolus is considered. All these solutions are
Davis-Maschler consistent, symmetric and covariant. Each solu-
tion from the collection is parametrized by a positive integer k such
that for all games with the number of players not more than k the
solution for parameter k coincides with the prenucleolus, and for
games with more than k players it is maximal, i.e. it satisfies the
"k-converse consistency". The properties of solutions are described
and their characterization by balancedness is given.

B MC-40
Monday 12:00-13:20
GSI-S27

Models and Implementation of
Operational Systems for Development

Stream: OR for Development and Developing
Countries

Invited session

Chair: Chandra Sekhar Pedamallu, Bioinformatics, New

England BioLabs, 240 County Road, 01938, Ipswich, MA,
United States, pcs.murali @ gmail.com

1 - Dss platform for integrated assessment of cities oc-
cupation dynamics. case study, medellin metropoli-
tan area-colombia

Claudia Rave, Energy Institute, National University of
Colombia, AA 1027, crr 80 No 65 - 223, BL M2 of
112, 57, Medellin, Colombia,

claudia.rave @gmail.com, Gloria Patricia Jaramillo, Y
Olaya

An integrated platform for urban prospective planning, based on the
analysis of city occupation models as a dynamic and defining pro-
cess of the impacts and feedbacks between the citizen choices, land
policy and mobility patterns has been designed and developed as a
working model and supporting planning tool for decision making.
The platform is based in the combination of different OR method-
ologies and a detailed spatially disaggregated application it’s being
implemented for the metropolitan area of Aburrd valley (Colombia)

44

2 - Greek regional development: examining the conver-
gence hypothesis and identifying development pat-
terns through multivariate approaches.

Yorgos Goletsis, Dept. of Economics, University of
Toannina, University campus, GR 45110, Ioannina,
Greece, goletsis@cc.uoi.gr, Michael Chletsos

Although several studies indicate that there is evidence for EU con-
vergence in country level this is not always true at regional level. In
this work, we propose an methodology to analyse regional dispar-
ities and regional development patterns. Our methodology is com-
posed of the development of a composite matrix aiming at captur-
ing multiple dimensions of development and cluster analysis for the
identification of development patterns. Factor analysis is applied for
building the composite index and for the clustering. The methodol-
ogy is applied to the case of the Greek regions.

3 - Exploring the relationship between public space in-
tervention and homicides in bogota: case study

Juan Camilo Bohorquez, Industrial Engineering,
Universidad de Los Andes, Calle 19 A #, 37 Este
Edificio ML, Oficina 333, 57-1, Bogota, Colombia,
jua-boho@uniandes.edu.co, Juan Pablo Calderon, Olga
Lucia Sarmiento, Roberto Zarama Urdaneta

The CICLOVIA program in Bogotd, Colombia is a weekly pro-
gram where more than 121 km of main roads are closed to cars
and open to the non-motorized vehicles and recreation. The sys-
tem has evolved as a network of parks and resources. This net-
work has joined the city and transformed the dynamics of Sunday
mornings from 7am to 2pm. As part of a broader study by CEiBA-
COMPLEXITY we study the relationship between the CICLOVIA
as a complex-social-system and the rate and distribution of homi-
cides from 1977 to 2004.

4 - The evolution of the ciclovia as an adaptive network.

Juan Pablo Calderén, Industrial Engineering,
Universidad de Los Andes, 57, Bogota, Colombia,
ju-cald1 @uniandes.edu.co, Juan Camilo Bohdérquez,
Olga Lucia Sarmiento, Roberto Zarama Urdaneta

CICLOVIA is a weekly event that takes place in Bogotd, Colombia.
It holds approximately one million people per week in 121 kilome-
ters of roads being open to the public for recreation. We study the
evolution of the CICLOVIA as an organism growing, adapting and
coevolving with the city. The CICLOVIA connects parks spread
throughout the city becoming a park 121 km long every sunday
from 7am to 2pm. We study the evolution of the organization as
an adapting network and as a growing network of parks.

l MC-41
Monday 12:00-13:20
GSI- S 28

Forest Management |

Stream: OR in Agriculture and Forest Management
Invited session
Chair: Manfred Gronalt, Department of Economics and
Social Sciences, Production and Logistics, University of
Natural Resources and Applied Life Sciences, Vienna,
Feistmantelstrasse 4, 1180, vienna, Austria,
manfred.gronalt@boku.ac.at
1- Forest sustainability assessment from the repre-
sentation of personal preferences on environmental
comparisons
Susana Martin-Fernandez, Forest economy and
management, Technical University of Madrid, Ciudad
Universitaria sn, 28040, Madrid, Spain,
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susana.martin@upm.es, Eugenio Martinez-Falero,
Concepcion Gonzalez

We have developed a participatory system for assessing the ecolog-
ical sustainability at each point of a forest. For each individual,we
obtain a representation of her/his environmental preferences from a
comparison of the sustainability between different pairs of alterna-
tives. We also identify the nature of the discrimination threshold.
Then,we infer: sustainability on each spatial point; the analytical
expression of the value function and type of rationality in the deci-
sions. Finally, web2.0 resources are applied to aggregate individual
preferences into communities with similar preferences.

2 - Optimizing pinus pinaster stand management
scheduling, under the risk of fire

Liliana Ferreira, Rua do Convivio, n°® 156 Telheiro -
Barreira, 2410-333 , Leiria,
liliana.ferreira@estg.ipleiria.pt

FERREIRA, L., CONSTANTINO, M., BORGES, J. We present a
management scheduling model for pinus pinaster stands that take
into account fuel treatments and the risk of fire. Stochastic dynamic
programming is used to determine the expected financial value of
the optimal prescription. Fire occurrence and damage probabilities
are introduced in the model to analyze the impact of the risk of fire
and alternative fire occurrence scenarios were considered at each
stage. Results obtained by a test case show that the maximum stand
expected financial value decreases when the risk of fire is consid-
ered.

3 - Analysis of the efficiency in a multiobjective for-
est management problem solved via a metaheuristic
procedure.

Monica Hernandez, Applied Economics
(Mathematics), University of Malaga, Faculty of
Economics, Campus El Ejido s/n, 29071, Malaga,
Spain, m_huelin@uma.es, Trinidad Gomez, Julian
Molina, Maria Amparo Leon, Rafael Caballero

In this work, a forest harvesting planning problem is solved via a
non linear multiobjective programming model where the economic
factor of timber production is considered and also aspects related
to environmental protection (as carbon captured). We also incorpo-
rate spatial constraints. The model proposed is applied to a timber
production plantation in Cuba with a highly unbalanced age dis-
tribution, so, we also try to rebalance age distribution by the end of
the planning horizon. The result is a highly complex problem that is
solved by applying a metaheuristic method based on Scatter Search.

4 - Integrated empty container management and vehi-
cle routing in timber transport

Jan Zazgornik, Feistmantelstrasse 4, 1180, Vienna,
jan.zazgornik @boku.ac.at, Manfred Gronalt, Patrick
Hirsch

In this study foldable containers are used to transport wood products
from forests to industrial sites and further on to customers. There-
fore, a vehicle routing and container scheduling system is developed
and formulated as a Mixed Integer Programming Model. The prob-
lem is state-dependent during execution and integrates empty con-
tainer management and full truck routing. Larger problem instances
are solved by a modified nearest neighbor insertion heuristic and
improved by a metaheuristic called dynamic Tabu Search with Al-
ternating Strategy, where neighborhoods are changed dynamically.

B MC-42
Monday 12:00-13:20
GSI-S 3

Health Care |

Stream: Health Care
Contributed session

Chair: Marie Persson, Department of Software and
Systems Engineering, Blekinge Institute of Technology,
Box 520, 372 25, Ronneby, Sweden, map@bth.se

1 - Optimal consumption, health expenditures and re-
tirement

Gustav Feichtinger, Operations Research and
Nonlinear Dynamical Systems, Vienna University of
Technology, Argentinierstr. 8 / Inst. 105-4, A-1040,
Vienna, Austria, or@server.eos.tuwien.ac.at, Stefan
Wrzaczek, Alexia Prskawetz, Michael Kuhn

‘We propose a multi-stage optimal control life-cycle model that fo-
cuses on both optimal health expenditure and retirement age. When
the individual retires, wage payments are replaced by a pension pay-
ment over the remaining lifespan. The pension payment depends
on the length of the working period and the discounted average re-
maining life expectancy. We derive explicit expressions for the time
paths of consumption and health expenditures and an implicit one
for the optimal retirement age. All of them have interesting eco-
nomic interpretations. Numerically we are able to compare various
scenarios.

2 - An approximate hypercube queuing model embed-
ded into straightforward optimization methods to
analyze large emergency medical systems on high-
ways

Ana Iannoni, Laboratoire Genie Industrielle, Ecole
Centrale Paris, P 676, 92295, Chatenay Malabry,
France, iannoni93 @hotmail.com, Reinaldo Morabito,
Cem Saydam

In an effort to address larger problems, the present study explores
the benefits of using fast approximate hypercube algorithms em-
bedded into simple greedy heuristics. We consider two different
problems separately: determining the location, and the districting
of ambulances along the highway. The approaches are based on
single- and multi-start greedy heuristics and utilize an approximate
partial backup hypercube queueing model. Computational results
are presented by applying the present approach to a case study as
well as to larger problem instances of up to 100 ambulances.

3 - Heuristic algorithm for optimization of beam orien-
tation in intensity-modulated radiation therapy plan-
ning

Ahmad-Saher Azizi-Sultan, TU Dresden, Germany,
sultansaher @hotmail.com

Planning beam orientations in intensity-modulated radiation ther-
apy (IMRT) is an important but large-scale optimization problem
with impractical excessive time complexity. Selecting suitable
beam directions in IMRT is still a time consuming manual trial-
and-error search procedure that depends on intuition and empirical
knowledge. This work shows that the problem of beam orientations
is NP-hard and presents a non-brute force heuristic algorithm that
works in clinically practical time and aims at determining an appro-
priate set of beam orientations for IMRT.
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B MC-43
Monday 12:00-13:20
GSI-S 10

Forest Investments 1

Stream: Long Term Financial Decisions
Invited session

Chair: Bernhard Moehring, Fakultit fiir
Forstwissenschaften und Waldokologie, Universitaet
Goettingen, 37077, Goettingen, Germany,
bmoehri@gwdg.de

1 - Forest as an investment

Thomas Knoke, Technische Universitdt Miinchen,
85354, Freising, Germany, knoke @forst.wzw.tum.de

Forests experience an increasing attention as economic assets.
Starting with a tendency to include forests in portfolios of assets
to stabilize their return in the USA, this philosophy spreads nowa-
days also in Germany. My paper gives an overview on financial
characteristics of forest investments. Besides profitability I will par-
ticularly address aspects of risk. Finally, I will draw conclusions for
the financial attractiveness of forest investments.

2 - Adaption to uncertainty: sustainable forest manage-
ment and intergenerational justice

Andreas Hahn, TU Miinchen, 85354, Freising,
Germany, andreas.hahn @forst.wzw.tum.de

Managers in forestry need to deal with long time horizons and in-
tergenerational aspects. But current approaches seek to achieve sus-
tainability mainly by taking into account today’s needs in combina-
tion with biologically based indicators. Although the integration
of risks has been picked as topic in forest science in the last years,
studies mainly focused on the enhancement of the resistance against
disturbances. Flexibility as other side of the coin will be analyzed
in the current project.

3 - Finding the optimal rotation age under risk by
means of survival probability

Bernhard Moehring, Fakultit fiir Forstwissenschaften
und Waldokologie, Universitaet Goettingen, 37077,
Goettingen, Germany, bmoehri @ gwdg.de, Kai
Staupendahl

Against the background of climate change, the frequency and inten-
sity of natural disturbances (storm, insects, etc.) on the silvicultural
production is expected to change. We present a model which tries to
support decisions in forest production under these conditions. Risk
is integrated by an age dependent survival function, which describes
the probability that a forest stand of a given age survives a time in-
terval of certain length. Furthermore, price reductions and cost ad-
ditions caused by calamities are considered. Practical implications
are demonstrated for various parameter settings.

B MC-44
Monday 12:00-13:20
GSI-S 16

Parametric Optimization Il

Stream: Parametric Optimization
Invited session

Chair: Georg Still, Mathematics, University of Twente,
P.O.Box 217, 7500 AE, Enschede, Netherlands,
g.still@math.utwente.nl

46

1 - High-order optimality conditions for nonlinear pro-
gramming problems

Helmut Gtrerer, Institute for Computational
Mathematics, Johannes Kepler University Linz,
Altenbergerstr 69, A-4040, Linz, Austria,
gfrerer@numa.uni-linz.ac.at

‘We consider optimality conditions of Fritz-John type for mathemat-
ical programs with both equality and inequality constraints. We
present so called no-gap necessary and sufficient conditions of arbi-
trary order. Similarly to the well-known cases of first and second-
order conditions, a regularity condition on the equality constraints
is required in order that the necessary conditions are meaningful.
Surprisingly the amount of regularity requirements on the equality
constraints decreases with the order of the conditions.

2 - Solving generalized fractional programming prob-
lems with approximation

S. Ilker Birbil, Manufacturing Systems/Industrial

Engineering, Sabanci University, Orhanli, 34956,

Tuzla, Istanbul, Turkey, sibirbil @sabanciuniv.edu,
J.b.g. Frenk, Shuzhong Zhang

We propose a new approach to solve generalized fractional pro-
gramming problems with approximation. Capitalizing on two al-
ternatives, we review the Dinkelbach-type methods and set forth
the main difficulty in applying these methods. To cope with this
difficulty, we propose an approximation approach that can be con-
trolled by a predetermined parameter. The proposed approach is
promising particularly when it is acceptable to find an effective, but
near-optimal value in an efficient manner. Finally, we support our
discussion through numerical experiments.

3 - Increasing the demand in traffic equilibrium flows.

Georg Still, Mathematics, University of Twente,
P.O.Box 217, 7500 AE, Enschede, Netherlands,
g.still@math.utwente.nl

The classical Wardrop traffic equilibrium concept is considered. We
review the well-known sensitivity results of Hall for variable traffic
demand. Then the equilibrium concept is generalized to the case
of discontinuous cost functions. Characterizations and existence re-
sults for equilibria are extended to this general setting. We distin-
guish between strong and weak equilibria and show that the mono-
tonicity results of Hall are no longer valid for the weak equilibria.

B MC-45
Monday 12:00-13:20
GSI- S 33

Analysis of Deterministic and Stochastic
Discrete Systems 2

Stream: Discrete Optimal Control
Invited session
Chair: Gerhard-Wilhelm Weber, Institute of Applied
Mathematics, Middle East Technical University, ODTU,
06531, Ankara, Turkey, gweber @metu.edu.tr
Chair: Vladimir Zubov, Mechanics of continuum media,
Dorodnicyn Computing Centre of Russian Academy of
Sciences, Vavilova 40, 119333, Moscow, Russian
Federation, zubov@ccas.ru
1- Algorithms for solving discrete control problems
with deterministic and random states transactions
of dynamical system
Dmitrii Lozovanu, Institute of Mathematics and
Computer Science, Academy of Sciences of Moldova,
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Academiei 5, IMI, MD-2020, Chisinau, Moldova,
Moldova, Republic Of, lozovanu@math.md

We consider the time-discrete systems with finite set of states and
study the stochastic versions of classical discrete optimal control
problems. We show that such kind of problems in general form
can be formulated and studied on stochastic networks and new ap-
proaches for their solving based on concept of Markov’s processes
and dynamic programming can be proposed. We present some new
results concerning determining optimal solution of the problems on
networks with deterministic and random states transaction of dy-
namical system.

Monday 13:35-14:55
B MD-01

Monday 13:35-14:55
Beethoven

Non-linear combinatorial optimization
problems

Stream: Combinatorial Optimization
Invited session

Chair: Adam Letchford, Department of Management
Science, Lancaster University, Management School, LA1
4YX, Lancaster, United Kingdom,
A.N.Letchford@lancaster.ac.uk

1- A new linearization technique and its application to
train platforming problems

Laura Galli, DEIS, University of Bologna, Viale
Risorgimento, 2, 40136, Bologna, Italy,
l.galli@unibo.it, Alberto Caprara, Sebastian Stiller,
Paolo Toth

In this paper we study a general formulation of the train platforming
problem and the corresponding robust counterpart. Motivated by
our case study, we consider a general quadratic objective function,
and propose a new way to linearize it by using a small number of
new variables along with a set of constraints that can be separated
efficiently by solving an appropriate linear program. The robust
counterpart presents a non-linear link with the deterministic model
that can be handled in a similar fashion.

2 - Knapsack-based cutting planes for the max-cut
problem

Konstantinos Kaparis, School of Mathematics,
University of Southampton, Highfield, Southampton,
SO17 1BJ, Southampton, United Kingdom,
k.kaparis@soton.ac.uk, Adam Letchford

We present a new procedure for generating cutting planes for the
max-cut problem. The procedure consists of three steps. First, the
minimum eigenvalue of a certain matrix is computed. Second, the
associated eigenvector is used to construct a knapsack relaxation
of the max-cut problem. Third, knapsack-based cutting planes are
generated using existing techniques from the literature. Although
the resulting cutting planes typically do not define facets of the cut
polytope, they are still rather strong in practice.

3 - Convex reformulations for binary quadratic pro-
grams

Amélie Lambert, CEDRIC, CNAM, 292 rue saint
martin, 75141, paris, france, amelie.lambert@cnam.fr,
Alain Billionnet, Sourour Elloumi

Let (QP) be a binary quadratic program that consists in minimizing
a quadratic function subject to linear constraints. To solve (QP)
we reformulate it into an equivalent program with a convex ob-
jective function. Our reformulation, that we call EQCR (Extended
Quadratic Convex Reformulation), is optimal from the continuous
relaxation bound point of view. We show that this best reformula-
tion can be deduced from the solution of a semidefinite relaxation of
(QP) and that EQCR outperforms QCR. We present computational
experiments on Max-Cut and on the k-cluster problem.
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Monday 13:35-14:55
Schumann

Extended Vehicle Routing and Scheduling

Stream: Transportation Planning
Invited session

Chair: Stefan Irnich, Deutsche Post Endowed Chair of
Optimization of Distribution Networks, RWTH Aachen
University, Templergraben 64, 52062, Aachen, Germany,
sirnich@or.rwth-aachen.de

1 - Combining vehicle routing with forwarding

Xin Wang, Business Studies & Economics, University
of Bremen, Chair of Logistics, Wilhelm-Herbst-Stralie
5, 28359, Bremen, Bremen, Germany,

gongyiche @hotmail.com, Herbert Kopfer

Efficiency of transportation request fulfilment can be increased by
subcontracting requests to outside carriers. This problem extension
transforms usual vehicle routing problems to the more general inte-
grated operational transportation problems. In this contribution the
Vehicle Routing Problem is extended with diverse sub-contraction
types. The problem is formalized as a mixed integer linear program-
ming model and solved by CPLEX. Results show tremendous cost
savings even for small problem instances by allowing subcontract-
ing. Optimal fleet size for own and hired vehicles are also analyzed.

2 - Minimization of the manufacturer’s distribution
costs in the supply chain — a case study

Pawel Hanczar, Department of Logistics, University of
Economics, ul. Komandorska 118/122, 54-608,
Wroclaw, pawel.hanczar @ae.wroc.pl

In the paper, the situation where a manufacturer orders transporta-
tion services from an external company is taken into consideration.
In the first part of the paper, basic definitions are introduced. Then
possible models for a solution to the problem presented are dis-
cussed. In order to solve this issue, two linear programming for-
mulations based on the set partitioning model and on the vehicle
routing problem have been developed. The last part of the paper
describes the application of thia model to planning routes. Addi-
tionally, the integration with the R3 system is discussed in detail.

3 - Pickup and delivery with dynamic freight consolida-
tion: a near real-time optimization problem

Curt Nowak, Betriebswirtschaft und
Wirtschaftsinformatik, Stiftung Universitit
Hildesheim, Samelsonplatz 1, 31141, Hildesheim,
Germany, cnowak @bwl.uni-hildesheim.de, Felix
Hahne, Klaus Ambrosi

Large scale pickup and delivery providers continuously face very
complex dynamic Vehicle Routing Problems (VRPPD). When or-
ders are submitted within short intervals, new transportation plans
must be calculated very quickly preventing the use of conventional
search strategies for optimal solutions. Yet, if time windows allow
for reloads the shipping volume and overall travel distance can be
improved by combining freights on vehicles. This paper demon-
strates a fast strategy for dynamic freight consolidation applicable
to large scale VRPPD. Test results based on real life data will be
presented.
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l MD-03
Monday 13:35-14:55
Reger

Case Studies for Transportation Planning
I

Stream: Transportation Planning
Invited session

Chair: Herbert Kopfer, Department of Business Studies &

Economics, Chair of Logistics, University of Bremen,

Wilhelm-Herbst-Strasse 5, 28359, Bremen, Germany,

kopfer @uni-bremen.de

1- Vehicle routing problem: a case study in local gov-
ernment

Azmin Azliza Aziz, Warwick Business School,
University of Warwick, Warwick Business School, The
University of Warwick, CV4 7AL, Coventry,
A.A.Aziz@warwick.ac.uk
The Vehicle Routing Problem is defined as the problem of design-
ing optimal delivery routes in order to minimize a cost function.
While the literature shows that the study on VRP has received con-
siderable attention from researchers and practitioners, their pres-
ence and importance in the application to real-world problems are
relatively under-researched. This paper aims to tackle this imbal-
ance by studying the case of all routing-related services at Coven-
try City Council (CCC). This study discusses and describes all the
sub-services in detail and identifies the common nature underlying
them.

2 - Web and GIS based computational solution to vehi-
cle routing problems

Emre Dagli, Institute of Applied Math. Scientific
Computation, METU - TURKEY, 1879/3 sokak No:14
Daire:3 Karsiyaka, [ZMIR/TURKEY, 35530, IZMIR,
Turkey, emre.dagli @gmail.com, Osman Ozgiir, Burak
Ozdemir
This paper presents a computational implementation of Vehicle
Routing Problems (VRP). We will present comparison results gen-
erated by our web based VRP solver software, which has several
types of VRP algorithms built-in (Users can also upload their algo-
rithms). Moreover, types of VRPs and their classification methods
based on a survey will be presented briefly. Additionally, the soft-
ware used in this work will also be presented. The results depend
on real geographic locations of vehicles, delivery/pickup points on
the Google Map, and distances are obtained from a GIS service.

3 - A truck loading algorithm for renault’s supply chain
system

Jean-philippe Brenaut, RENAULT SAS, API EQV

NOV 354, 13 Avenue Paul Langevin, 92359, LE

PLESSIS ROBINSON,

jean-philippe.brenaut @renault.com
In order to improve the efficiency of its supply chain, Renault has
developped a truck loading system.This system first creates piles of
containers, then places these piles in the truck. This last issue is a
classical rectangles placement problem. A specific algorithm has
been developped to solve this problem, based on a partial branch
and bound method and using a variable depth. The objective is to
optimize the compacity of the placement. Alternative methods have
been tested, such as Constraint Programming or Mixed Integer Pro-
gramming, but revealed to be much less efficient.

4 - A complexity indicator for renault’s vehicle docu-
mentation
Alain Nguyen, IT, RENAULT, 13 ave Paul Langevin,

(API: EQV NOV 3 54), 92359, Le Plessis Robinson
Cedex, alain.nguyen@renault.com, Herve Bricard
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Renault’s Vehicle Documentation is built upon version and options.
Options are linked by constraints within a model, e.g. SR (sunroof)
==> ABS. These constraints are forming a graph. The complexity
indicator for a graph is its number of circuits. We used Tarjan’s
algorithm to build it. For most models it runs within 15 minutes.
The complexity of Tarjan’s algorithm is o(nm(C+1)), where n is the
number of nodes, m the number of arcs, and C is the number of
elementary circuits.Tiernan has proved that C has an upper bound
which is proportional to the integral from O to n of the Gamma func-
tion.

B MD-04
Monday 13:35-14:55
Liszt

Scheduling in Health Care

Stream: Scheduling
Invited session

Chair: Dobrila Petrovic, Faculty of Engineering and
Computing, Coventry University, Priory Street, CV1 5FB,
Coventry, United Kingdom, D.Petrovic @coventry.ac.uk

1 - Multiobjective scheduling of radiotherapy cancer
patients

Mohammad Sarwar Morshed, Control Theory and
Applications Centre, Faculty of Engineering and
Computing, Coventry University, Priory Street, CV1
5SFB, Coventry, United Kingdom,

m.morshed @coventry.ac.uk, Dobrila Petrovic, Sanja
Petrovic

This research concerns a multiobjective scheduling of radiother-
apy cancer patients in Arden Cancer Centre, University Hospitals
Coventry and Warwickshire, UK. Genetic Algorithms (GA) based
model has been developed and implemented. Two objectives are
defined: minimisation of Average patient’s waiting time and min-
imisation of Average tardiness of the patients’ first fraction. The
developed GA incorporates a domain specific knowledge in creat-
ing initial solutions and in the genetic operators. The schedules gen-
erated by the GA using real data collected from the Cancer Centre
have good performance.

2 - A mathematical programming model for the radio-
therapy pre-treatment scheduling problem

Elkin Castro, School of Computer Science, University
of Nottingham, Jubilee Campus, Wollaton Road, NG8
1BB, Nottingham, United Kingdom,
edc@cs.nott.ac.uk, Sanja Petrovic

Demand for radiotherapy treatment services has increased due to
aging population, higher cancer incidence, and a larger number of
prescribed radiotherapy fractions. This higher demand can in turn
produce longer waiting times which negatively impact the health of
patients. This research work is concerned with the radiotherapy pre-
treatment scheduling problem present in the Nottingham City Hos-
pital, Nottingham University Hospitals NHS trust. A mathematical
programming formulation of this problem is given, and valuable in-
sights into future developments are provided through experimental
tests.

3 - Optimization based approaches for the planning
and the management of week-hospital services

Rosita Guido, University of Calabria, 87036, Rende,
Italy, rguido@deis.unical.it, Marco Matucci Cerenic,
Domenico Conforti, Maria Letizia Conforti, Francesca
Guerriero

The Week Hospital is a new inpatient health care delivery organi-
zation, which consists in delivering hospital medical services on
week-time basis for selected group of patients. The most impor-
tant problem is to effectively and efficiently plan and manage all the
relevant hospital resources, ensuring the optimal clinical manage-
ment of the admitted patients. We propose innovative optimization
models to address the problem under study and we evaluate their
performance by considering both randomly generated instances and
real data coming from General Hospital Careggi, Florence, Italy

4 - An optimal scheduling tool for emergency depart-
ments

Mel Diefenbach, School of Mathematical Sciences,
Queensland University of Technology, 2 George St,
4000, Brisbane, QLD, Australia,
m.diefenbach@qut.edu.au, Erhan Kozan

An overview of the Emergency Department (ED), its complexities,
processes, resources, demands and performance measures are ex-
plored in this paper. The complexity of the system is increased by
the stochastic nature of the problem. The ED is modelled as a dual
resource job shop problem to handle this complexity. The beds and
doctors are assumed as the machine resources and the patients are
assumed synonymous with the jobs. The model aims to optimise
the multi-criteria objectives. Objectives include waiting time per-
formance, access block, bed utilisation, doctor utilisation and tardi-
ness.
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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 - Isothermic sequencing by hybridization with addi-
tional information available

Piotr Formanowicz, Institute of Computing Science,
Poznan University of Technology, Piotrowo 2, 60-965,
Poznan, Poland, piotr@cs.put.poznan.pl

Sequencing by hybridization (SBH) is one of the methods of read-
ing DNA sequences. It is composed of biochemical and computa-
tional stages. Since its classical version is very sensitive for errors
some variants of the basic approach are being developed. Isother-
mic SBH with additional information is one of them. In this variant
of the method in the biochemical stage an isothermic DNA chip is
used and moreover, the resulting spectrum contains partial informa-
tion about repeated subsequences. This leads to a formulation of
new combinatorial problems which must be solved in the computa-
tional stage.

2 - An mdp approach for the optimal issuing policy of a
blood product

René Haijema, Operations Research and Logistics,
Wageningen University and Research center,
Hollandseweg 1, 6706 KN, Wageningen, Netherlands,
rene.haijema@wur.nl
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Medicines strongly prefer to get the youngest platelet pools avail-
able. To reduce outdating one carefully has to choose which pools
to issue from stock. Through a (fictitious) cost structure one may
specify the preference for young pools, and assign costs for outdat-
ing and shortages. When only the short term demand is known, one
is interested which pools to issue from stock to minimize the long-
run average cost of the issuing policy. We have formulated the issu-
ing problem as a Markov decision problem (MDP). The approach
has the potential to contribute to a better transfusion practice.

3 - Exact crossing minimization in general tanglegrams

Frauke Liers, Institut fuer Informatik, Universitaet zu
Koeln, Pohligstrasse 1, 50969, Koeln, Germany,

liers @informatik.uni-koeln.de, Frank Baumann,
Christoph Buchheim

A tanglegram consists of a pair of general trees where additional
tangle edges may connect their leaves. The task is to draw it with
a minimum number of tangle edge crossings, without inducing a
crossing within a tree. Applications exist in computational biology.
‘We model the task as a quadratic linear ordering problem QLO with
side constraints. As QLO is a face of some cut polytope and the
constraints maintain this property, any polyhedral approach to max-
cut can be used. We present results using linear and semidefinite
programming, showing that our approach is fast in practice.

4 - Gevadss - system for development and standard-
ized evaluation of novel genetic vaccines

Piotr Lukasiak, Institute of Computing Science,

Poznan University of Technology, ul.Piotrowo 2,

60-965, Poznan, Poland,

Piotr.Lukasiak @cs.put.poznan.pl, Jacek Blazewicz,

Pawel Wojciechowski, Marcin Borowski, Pawel

Kedziora
Recombinant viral vectors and virus-like particles are considered
the most promising vehicles to deliver antigens in prophylactic and
therapeutic vaccines against infectious diseases and cancer. Several
potential vaccine designs exist but their cost-effective development
cruelly lacks a standardized evaluation system. GeVaDSs (Genetic
Vaccine Decision Support system) will contain standardized data
related to defined gold standard antigens and methods used to as-
sess immune responses as well as algorithms allowing the intelli-
gent comparison of new vectors to previously analyzed ones.

B MD-06
Monday 13:35-14:55
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Global logistics modeling

Stream: OR and Real Implementations
Invited session

Chair: Hokey Min, College of Business Administration,
Bowling Green State University, 43404, Bowling Green,
OH, United States, hmin@bgsu.edu

1- Supply chain risk modeling from global logistics
perspectives

Hokey Min, College of Business Administration,
Bowling Green State University, 43404, Bowling
Green, OH, United States, hmin@bgsu.edu

Due to increased complexity and uncertainty, a global supply chain
is often characterized by various risks. Indeed, the recent McKin-
sey report indicates that nearly a quarter of surveyed company ex-
ecutives did not have any formal risk assessment tools and nearly
half of them never formulated company-wide strategies to mitigate
supply chain risks. To better cope with challenges of global supply
chain operations, I would bring up fruitful research agenda that ad-
dress open research questions regarding risk profiling, risk analysis,
risk sharing, risk tuning, and risk-related change management.
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2 - Transshipment port selection using the hybrid
dea/ahp methodology

Byung-In Park, Department of Logistics, Chonnam
National University, San 96-1, Dundeok-dong,
550-749, Yeosu, Chonnam, Korea, Republic Of,
bipark @chonnam.ac.kr, Hokey Min

The accelerated globalization of logistics activities over the last sev-
eral decades spurred a rapid expansion of ports all cross the world.
However, the recent slowdown of international trade created the
on-going glut of ports throughout the world. Although the abun-
dance of ports provides more transshipment options for carriers, it
makes the port selection decision more complex. To cope with this
complexity, this paper proposes a hybrid DEA/AHP model that is
designed to identify factors influencing port selection, evaluate the
relative efficiency of ports, and then select the best port.

3 - A game-theoretic volume discount model in global
maritime logistics

Byung-In Park, Department of Logistics, Chonnam
National University, San 96-1, Dundeok-dong,
550-749, Yeosu, Chonnam, Korea, Republic Of,
bipark @chonnam.ac.kr, Souk-Kyung Sung, Hokey
Min
Maritime logistics firms impose port service charges on their cus-
tomers. To continually attract their customers, these firms need to
develop a viable port service charge structure. Nevertheless, the
volume discount or incentive structure in the marine logistics in-
dustry was operated by a simple rule-of-thumb. As a viable al-
ternative such a rule of thumb, this paper proposes a cooperative
game-theoretical approach that is designed to handle the volume
discount based on the customer’s cargo volume or the number of
calling ships.

4 - Modeling techniques and solution approaches for
maximizing fleet availability of mission aircraft sub-
ject to flight and maintenance requirements

Andreas Gavranis, Mechanical & Industrial
Engineering, University of Thessaly, Leoforos
Athinon, Pedion Areos, 38334, Volos, Magnisia,
Greece, agavranis @ gmail.com, George Kozanidis
Flight and Maintenance Planning (FMP) addresses the question of
which available aircraft to fly and for how long, and which grounded
aircraft to perform maintenance operations on, in a group of aircraft
that comprise a unit.
‘We compare several modeling techniques for the FMP problem. We
report our computational experience with heuristic approaches, we
elaborate on their computational complexity, and we discuss the ef-
fect of different design decisions on their performance. We also
propose an exact solution procedure that can handle multiobjective
FMP instances quite efficiently.

B MD-07
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Railway Disruption Management

Stream: Optimization in Public Transport

Invited session

Chair: Dennis Huisman, Econometric Institute, Erasmus
University, Rotterdam, Netherlands, huisman@few.eur.nl

1 - Dispatching support system for a main station area

Martin Fuchsberger, D-Math, Insitute for Operations
Research, ETH Zurich, Raemistrasse 101, 8092,
Zurich, Zurich, Switzerland,
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fumartin @ifor.math.ethz.ch, Jorg Priewasser, Holger
Flier, Gabrio Curzio Caimi, Marc Nunkesser, Marco
Laumanns

We address the problem of conflict-free dispatching of trains in
main station areas. Our model is based on an integer multi-
commodity flow formulation that incorporates the detailed railway
topology, dynamics and delays of the trains as well as connec-
tion requirements. Our mixed objective considers minimizing delay
propagation and broken connections. The resulting integer program
is solved with a commercial solver. Tests with data from Berne,
Switzerland show that with this model it is possible to find feasible
solutions in appropriate time.

2 - Capacity oriented rolling stock rescheduling in pas-
senger railways

Lars Nielsen, Department of Decision and Information
Sciences, Rotterdam School of Management, Erasmus
University Rotterdam, Burgemeester Oudlaan 50,
Room T09-24, 3062 PA, Rotterdam, Netherlands,
Inielsen@rsm.nl, Leo Kroon, Gabor Maroti

The rolling stock planning at the major Dutch passenger railway
operator NS is based on the expected number of passengers on the
timetabled trains. These come from observations of passenger trav-
eling patterns on similar days in previous years. In case of disrup-
tions or serious delays the flow of passengers changes as some pas-
sengers change their route or choose other means of transportation.
We present a model for rolling stock rescheduling that considers the
flow of passengers in the time expanded railway network combined
with the rolling stock units assigned to the timetable services.

3 - Railway crew rescheduling under uncertainty

Daniel Potthoff, Econometric Institute, Erasmus
University Rotterdam, P.O. Box 1738, 3000 DR,
Rotterdam, Netherlands, potthoff @ese.eur.nl, Dennis
Huisman

The Dutch railway network experiences about three large disrup-
tions per day on average. Algorithms for crew rescheduling usually
assume that the duration of the disruption is know. In reality how-
ever, disruptions sometimes last longer then expected. In this talk,
we will discuss how a column generation based rescheduling algo-
rithm can be extended in order to deal with this uncertainty. We will
present results for real-life instances and compare our method with
a wait-and-see approach.

B MD-08
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Vehicle Routing Applications in Taiwan

Stream: Optimization in Public Transport

Invited session

Chair: Yuh-Jen Cho, Department of Transportation
Technology and Logistics Management, Chung Hua
University, No. 707, Sec. 2, WuFu Rd.,, 30012, HsinChu,
Taiwan, Taiwan, yjcho@chu.edu.tw

Chair: Huey-Kuo Chen, Civil Engineering, National
Central University, No. 300, Jung-Da Road, 320, Chung-Li
City, Taoyuan, Taiwan, ncutone @ncu.edu.tw

1 - The vehicle routing problem with variable virtual de-
pots

Huey-Kuo Chen, Civil Engineering, National Central
University, No. 300, Jung-Da Road, 320, Chung-Li

City, Taoyuan, Taiwan, ncutone @ncu.edu.tw,
Huey-Wen Chou, Che-Fu Hsueh, Chia-Yun Hsu

This paper addresses the vehicle routing problem with variable vir-
tual depots. The goal of the operation minimizes the total travel
and waiting cost for all vehicles while balanced workload among
drivers is also considered. In this problem, a large vehicle departs
from a physical depot (PD), services all virtual depots (VDs), and
then returns to the PD. A set of smaller vehicles positioned at the PD
deliver services to ordinary customers within given time constraints
and, if necessary, reloads the commodity en route from either the
PD or from the larger vehicle at a VD before continuing work.

2 - Investigation of multi-period inventory routing man-
agement strategies with stochastic demands using
simulation

Chao-Hua Chen, Department of Transportation
Technology and Logistics Management, Chung Hua
University, 707, Sec.2, WuFu Road., 300, Hsinchu,
Taiwan, erchen@chu.edu.tw

The inventory routing problem involves with the coordination deci-
sions of at what time and with what quantities, as well as by how
many trucks and what routes in carrying out replenishment works
within a supplier-customer system under a preferred level of cus-
tomer service. This study proposes new replenishment strategies
and investigates their effects on the related costs and the trade-off
effect between inventory and transportation cost for a multi-period
IRP with stochastic demands. Simulation along with linear pro-
gramming method is used to perform the modeling and analysis.

3 - Application of hybrid meta-heuristic method on the
multi-temperature co-delivery routing

Yuh-Jen Cho, Department of Transportation
Technology and Logistics Management, Chung Hua
University, No. 707, Sec. 2, WuFu Rd.,, 30012,
HsinChu, Taiwan, Taiwan, yjcho@chu.edu.tw,
Yu-Ning Tseng

This study proposed a model named as the Hybrid Multi-
Temperature Co-delivery Vehicle Routing Problem (HMCVRP),
and designed a RASTA (Ranked Ant System with Threshold Ac-
cepting) procedure that combined the neighborhood search methods
with threshold accepting algorithm into a scheme of the ASrank al-
gorithm to solve the HMCVRP. In order to identify the feasibility
of RASTA, a bank of 30 instances was generated and five experi-
ments were conducted to analyze the computational performance.
Computational results shown that the proposed RASTA can solve
the HMCVRP effectively.

4 - Mixed hub-and-spoke intra-network routes design
for the fixed-route trucking carriers

Chien-Yen Chang, Department of Transportation
Technology and Logistics Management, Chung Hua
University, No. 707, Sec. 2, WuFu Rd., 300, Hsin Chu,
Taiwan, Taiwan, axle@chu.edu.tw, Yuh-Jen Cho,
Chia-Chun Wu

The intra-network of a fixed-route trucking carrier can be trans-
ferred into a hub-and-spoke network. The purpose of this study is
to propose a model of routes design for the intra-network, named as
the Mixed Hub-and-Spoke Network Routing Problem (MHSNRP).
A heuristic method is developed to solve the MHSNRP. In order
to evaluate the MHSNRP and the heuristic method, we generate a
set of 72 MHSNRP instances and code a computer program in C#
language to conduct the experimental tests. Results show that the
proposed MHSNRP is full of potential to the intra-network routes
design.
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Strategic Design

Stream: Supply Chain Management
Invited session

Chair: Agnieszka Ponikierska, Institute of Management
Engineering, Poznan University of Technology, ul.
Strzelecka 11, 60 - 965 , Poznan, Poland,
Agnieszka.Ponikierska@ gmail.com

1- Strategic design of competing supply chain net-
works with foresight

Shabnam Rezapour, Amirkabir university, Amirkabir
university, Tehran, Iran., ITSR, Tehran, Iran., 12345,
Tehran, Iran, Islamic Republic Of,

s_rezapoor @aut.ac.ir, Reza Zanjirani Farahani

We consider a model for duopolistic competitive supply chain net-
work designing with sequential acting and variable delivered prices.
The model designs a multi-tier chain operating in markets under de-
terministic price-depended demands and with a rival chain present.
The existing chain tends to open some new retailers to recapture
some income in a near future. The chains’ structures are assumed
to be set "once and for all’ in a sequential manner but further price
adjustments are possible. This problem is modeled by a linear bi-
nary bi-level program and solved by a combinatorial meta-heuristic.

2 - Multi-echelon logistics network design with fuzzy bi-
level programming

Umut Rifat Tuzkaya, Industrial Engineering, Yildiz
Technical University, YTU, Department of Industrial
Engineering,, Yildiz, Besiktas, 34349, Istanbul, Turkey,
tuzkaya@yildiz.edu.tr, Semih Onut

This study considers a multi-echelon logistics network and deals
for optimizing bi-level structured objectives simultaneously. The
objective of the first level is related with the overall network and
the objectives of the lower level consider the echelons of the net-
work separately. The developed bi-level multi-objective 0-1 integer
linear programming model is formed to determine the amount of
each product, which should be shipped among the locations, dur-
ing a planning horizon. A numerical example is given to show the
applicability of the model and it is solved by fuzzy programming
approach.

3 - Empirical-based scenario analysis of strategic im-
pact factors

Tobias Klatt, Chair of Management Accounting and
Control, University of Goettingen, Platz der Gottinger
Sieben 3, 37079, Gottingen, Germany,
Tobias.Klatt@wiwi.uni-goettingen.de
Strategic planning still lacks an empirical foundation while acces-
sible data is mostly used only for descriptive purposes. To fill this
gap an empirical quantitative approach for strategic scenario plan-
ning is developed that applies time-series data for management de-
cision support. The employment of vectorautoregressive models on
the case of the German construction industry supplies evidence on
time-displaced impacts of external factors as well as on outcomes of
alternative developments in these trends. This environmental scan-
ning reveals needs for action concerning the strategic positioning.

4 - Reengineering of the information and materials flow
systems in the supply chain

Agnieszka Ponikierska, Institute of Management
Engineering, Poznan University of Technology, ul.
Strzelecka 11, 60 - 965 , Poznan, Poland,
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Agnieszka.Ponikierska@gmail.com, Katarzyna
Grzybowska

Currently observed global trends and economic transformations in-
fluence the activities and changes in supply chain in a radical way.
In this way is necessary to search a new organisation solutions and
new concepts of management which would allow to lower the costs
of the activity and as a result would grow the competitiveness on
the market. The implementation of Just in Time, Quick Response,
Vendor Management Inventory systems and outsourcing process in
the supply chain should lead to the reengineering in an integrated
supply chain and to achieving the intended effect of chain function-

ing.
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Evolutionary Multiobjective Optimization
]}

Stream: Evolutionary Multi Objective Optimization
Invited session

Chair: Sanaz Mostaghim, Universitit Karlsruhe, 76128 ,
Karlsruhe, Germany, smo @aifb.uni-karlsruhe.de

1- An interactive evolutionary algorithm for the multi-
objective vehicle routing problem

Martin Josef Geiger, Department of Business and
Economics, University of Southern Denmark,
Campusvej 55, 5230, Odense, Denmark,
mjg@sam.sdu.dk

We present an interactive evolutionary algorithm with an applica-
tion to vehicle routing problems under multiple objectives. The
overall solution concept is based on a two-stage approach in which
a first approximation of the Pareto-set is computed and shown to the
decision maker. Then, a refined search in preferred regions of the
outcome space follows, allowing the decision maker to state one or
several reference points that further guide the search. Experiments
are carried out for benchmark instances taken from the literature
and results are reported.

2 - Multi-objective particle swarm optimization

Sanaz Mostaghim, Universitit Karlsruhe, 76128 ,
Karlsruhe, Germany, smo@aifb.uni-karlsruhe.de

Multi-objective Particle Swarm Optimization (MOPSO) approxi-
mates a set of optimal solutions through cooperation and competi-
tion among the potential solutions. As an iterative method, MOPSO
consists of a population of particles searching the parameter space
by moving with certain velocities toward the best found solutions
(guides). In MOPSO, selecting the guides is very difficult yet an
important issue for attaining convergence and diversity of solutions.
This paper gives an overview on the existing techniques in MOPSO
and many-objective PSO.
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The Decision Deck project

Stream: Multiple Criteria Decision Analysis
Invited session

Chair: Raymond Bisdorff, CSC/ILIAS, University of
Luxembourg, 6, rue Richard Coudenhove-Kalergi, L-1359,
Luxembourg, Luxembourg, raymond.bisdorff @uni.lu

Chair: Patrick Meyer, LUSSI, Telecom Bretagne,
Technopole Brest-Iroise CS 83818, 29238 Brest Cedex 3,
29238, Brest, France, patrick.meyer @telecom-bretagne.eu

1- News and perspectives from the decision deck
project

Vincent Mousseau, LGI, Ecole Centrale Paris, Grande
voie des vignes, 92 295, Chatenay Malabry, France,
vincent.mousseau@ecp.fr, Marc Pirlot, Raymond
Bisdortf

The Decision Deck project aims at collaboratively developing soft-
ware tools implementing Multiple Criteria Decision Aid. Its pur-
pose is to provide effective tools for three types of "users": - prac-
titioners who use MCDA tools to support actual decision makers
involved in real world decision problems, - teachers who present
MCDA methods in courses, for didactic purposes, - researchers who
want to test and compare methods or to develop new ones.

The aim of this presentation is to detail the latest developments of
the Decision Deck project.

2 - Xmcda: a standard xml encoding of MCDA data

Raymond Bisdorff, CSC/ILIAS, University of
Luxembourg, 6, rue Richard Coudenhove-Kalergi,
L-1359, Luxembourg, Luxembourg,
raymond.bisdorff @uni.lu, Patrick Meyer, Thomas
Veneziano

XMCDA is a structured XML proposal to represent objects and data
issued from the field of MCDA. Its main objectives are to allow dif-
ferent MCDA algorithms to interact and to be easily callable from
a common platform like Decision Deck diviz. We present this stan-
dardised XML structure and detail the underlying data types via
examples speaking for themselves.

3 - Diviz: an MCDA components workflow execution en-
gine

Thomas Veneziano, CSC, University of Luxembourg,
Universite du Luxembourg, FSTC, 6, rue Richard
Coudenhove-Kalergi, 1359, Luxembourg,
Luxembourg, thomas.veneziano@uni.lu, Sebastien
Bigaret, Patrick Meyer

diviz is a software platform, derived from the open source Bio-
side software, which aims at helping researchers to build MCDA
workflows based on elementary algorithmic components available
as web services. We focus on the use of components originating
from kappalab, an R library, which can be used for Choquet inte-
gral based MCDA.
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Stochastic Mixed Integer Programming
Algorithms and Applications

Stream: Stochastic Programming
Invited session

Chair: Laureano Fernando Escudero, Dept. de Estadistica e
Investigacién Operativa, Universidad Rey Juan Carlos,
c/Tulipan, S/n, 28933, Mostoles (Madreid), Spain,
laureano.escudero@urjc.es

1 - Branch-and-fix coordination approach for the mixed
0-1 multistage environment: a set of strategies

Maria Merino, Matemética 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, Gloria Pérez

‘We present a specialization of the Branch-and-Fix Coordination ap-
proach for multistage mixed 0-1 stochastic problems where the 0-1
and continuous variables appear at any stage. It uses the Twin Node
Family (TNF) concept and is designed for coordinating and rein-
forcing the branching nodes and variable selections at each Branch-
and-Fix tree. Some blocks of additional strategies (related to the
cluster partitioning, the TNF branching selection and bounding, the
starting branching and branching order) are proposed to increase the
efficiency of the approach. Computational experience is reported.

2 - On the performance of the bfc-tsmip algorithm

Maria Araceli Garin, Economia Aplicada III,
Universidad del Pais Vasco, Lehendakari Aguirre 83,
48015, Bilbao, Spain, Spain,
mariaaraceli.garin@ehu.es, Laureano Fernando
Escudero, Maria Merino, Gloria Pérez

In the Branch-and-Fix Coordination scheme for solving large scale
two-stage stochastic problems, we consider two classes of mixed
0-1 problems: with 0-1 and continuous variables in the two stages,
and with continuous variables in the second stage. The approach
uses the Twin Node Family concept in order to satisfy the non-
anticipativity constraints for the O-1 first-stage variables. For sat-
isfying the nonanticipativity constraints also on the first-stage con-
tinuous variables, we need to solve two submodels of the DEM, for
the given TNF integer set. Computational experience is reported.

3- On the air trafic flow management problem. a
stochatic integer programming approach,

Alba Agustin, Statistic and Operational Research, Rey
Juan Carlos University, ¢/ Maestro Navas, 10, 4B,
28011, Madrid, Spain, alba.agustin@urjc.es, Pablo
Olaso, Antonio Alonso-Ayuso

We present a tight stochastic 0-1 programming model for the air
traffic flow management problem on a short term policy. The prob-
lem consists of deciding, for each aircraft, how to develop the route
to follow and cancellation, if any, according to company priorities.
‘We consider the uncertainty in the capacity of the departures and ar-
rivals at airports and the number of aircrafts that may fly on a sector,
at a given time. We create an air network whose links describe all
given possible routes, such that alternative routes to the main one
are allowed. Some computational experience is reported.
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Stochastic programming Il.

Stream: Stochastic Programming
Invited session

Chair: Michael Bussieck, GAMS Software GmbH,
Eupener Str 135-137, 59033, Cologne, Germany,
MBussieck @ gams.com

1- A progressive hedging algorithm for a stochastic lot
sizing and pricing problem

Hongyan Li, Department of Business Studies, Aarhus
School of Business, 8210, Aarhus, hojl @asb.dk

We address a capacitated lot sizing and pricing problem for a sin-
gle product firm. The firm makes production and price decisions
under stochastic and price dependent demands. Fixed and variable
unit production costs are considered. The inventory holding cost or
backlogging cost will be charged for excess production or demand.
We model the problem as a stochastic MIP model, and a heuristic
algorithm is developed. The study accommodates the complexity of
time varying cost and market uncertainty, and incorporates pricing
decisions with traditional production and inventory planning pro-
cess.

2 - Capacity planning and capital expenditure for par-
ticipation in collaborative provision of advanced
mobile data services

Paolo Pisciella, Norwegian University of Science and
Technology,, 7491, Trondheim, Norway,
paolo.pisciella@iot.ntnu.no, Alexei Gaivoronski, Josip
Zoric

This paper considers a bilevel single-leader/multi-follower model
underlying the collaborative provision of advanced mobile data ser-
vices when facing a stochastic demand level.The bilevel structure
is exploited by considering, in the lower level, a set of service
providers taking decisions concerning the initial capacity, while in
the upper level the leader decides on how to share the revenues to
make the service provision feasible, while considering a stochastic
demand level for the service. This results in a stochastic program-
ming problem for each component provider.

3 - Stochastic optimization: recent enhancements in al-
gebraic modeling systems

Michael Bussieck, GAMS Software GmbH, Eupener
Str 135-137, 59033, Cologne, Germany,
MBussieck@gams.com

With all the uncertainty in data there is considerable demand for
stochastic optimization in operational, tactical and strategical plan-
ning. Nevertheless, there exist a fairly small number of commercial
applications building on stochastic optimization techniques. After a
decade without much progress on the software side, modeling sys-
tem providers have recently entered the second round of making it
easier to go from a deterministic model to a stochastic version of
such a model. We will review the different concepts emphasizing
on recent enhancements in the GAMS system.
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Districting problems

Stream: Location Analysis
Invited session

Chair: Cesar Beltran-Royo, Estadistica e Investigacién
Operativa, Universidad Rey Juan Carlos, Calle Tulipan, s/n,
28933, Méstoles, Madrid, Spain, cesar.beltran@urjc.es

1 - Using the simplex method to determine land reallo-
cation in urban land arrangements applications

Tayfun Cay, university of selcuk, 42031, konya,
Turkey, tcay @selcuk.edu.tr, Ibrahim Baz, Zekai
Cevdet Can, Fatih Iscan

All the land in the plan boundaries is either in private or public own-
ership. By urban land arrangement they are rearranged according to
construction plan data with the view to provide technical and social-
cultural area productions. Lands needed for these areas are achieved
by deduction of some proportion from each parcel arrangement ar-
eas for the value increment because of arrangement.In this paper,
a method is described as optimum formation for the reallocation of
parcels in urban land arrangement; which can easily be programmed
for computers based on the principles of lineer programming.

2 - The quadratic assignment problem solved by semi-
lagrangian relaxation

Cesar Beltran-Royo, Estadistica e Investigacién
Operativa, Universidad Rey Juan Carlos, Calle
Tulipén, s/n, 28933 , Méstoles, Madrid, Spain,
cesar.beltran@urjc.es, Huizhen Zhang, Miguel
Constantino
In this work we apply the Semi-Lagrangian Relaxation (SLR)
method [1] to solve the Quadratic Assignment Problem. It is well
known that, Lagrangian relaxation is used in combinatorial opti-
mization to generate bounds for the optimal cost. The SLR method
is a modified Lagrangian relaxation that generates (integer) optimal
solutions. [1] C. Beltran, C. Tadonki, and J.-Ph. Vial. Solving the p-
median problem with a semi-Lagrangian relaxation. Computational
Optimization and Applications, 35(2):239—260, 2006.

B MD-15
Monday 13:35-14:55
Einstein

Vehicle Routing

Stream: Vehicle Routing
Invited session

Chair: Roberto Baldacci, DEIS, University of Bologna, Via
Venezia, 52, 47023, Cesena, Italy, r.baldacci @unibo.it

1 - An exact algorithm for the period routing problem

Roberto Baldacci, DEIS, University of Bologna, Via
Venezia, 52, 47023, Cesena, Italy, r.baldacci@unibo.it,
Enrico Bartolini, Aristide Mingozzi

We present an exact algorithm for solving strategic and tactical
multi-period vehicle routing problems that can be modeled as Pe-
riod Vehicle Routing Problems (PVRPs). The paper describes an
integer programming formulation of the PVRP that is used to de-
rive different lower bounds and an exact solution method. Compu-
tational results on test instances from the literature and on new sets
of test instances show the effectiveness of the proposed method.
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2 - Location of capacitated depots for the vehicle rout-
ing problem

Roberto Wolfler Calvo, L.O.S.1., Université de
Technologie de Troyes, Troyes, France,
roberto.wolfler @utt.fr, Roberto Baldacci, Aristide
Mingozzi
We consider the Capacitated Location Routing Problem (CLRP),
the problem of opening one or more depots on a given set of a pri-
ori defined depot locations and to design for each opened depot a
number of routes in order to supply a given set of customers. The
objective is to minimize the sum of the fixed costs of the opened
depots and of the costs of the routes operated by the depots. We
describe an exact method that is based on a Set Partitioning (SP)

like formulation of the problem that is a generalization of the SP
formulation of the Capacitated VRP and of the Multi-Depot CVRP.

3 - The generalized covering salesman problem

Majid Salari, DEIS, University of Bologna, Viale
risorgimento 2, 40136, Bologna, Italy,
majid.salari2@unibo.it, Zahra Naji Azimi, Bruce
Golden, S. Raghavan, Paolo Toth

We define the Generalized Covering Salesman Problem,in which
the goal is to identify the minimum length tour of a subset of cities
such that each city not on the tour is within a given distance from
the visited nodes, and each customer i needs to be covered at least
times. We define three variants of this problem. In the first case,
each city can be visited just once, while in the second version visit-
ing a node more than once is possible but without staying overnight.
In the last variant, we can visit each city more than once consecu-
tively. Finally we present two heuristics for these problems.

4 - The pickup and delivery problem with incompatibil-
ity constraints

Pablo Factorovich, Computer Science Department,
University of Buenos Aires - Science School, Angel
Gallardo 555 1° 10, 1405, Buenos Aires, Argentina,
pfactoro@dc.uba.ar, Isabel Méndez-Diaz, Paula
Zabala
In the Pickup and Delivery Problem (PDP) a vehicle must accom-
plish a set of requests, each one related to pickup node preceding
a delivery one. In many scenarios, certain goods cannot be on the
vehicle simultaneously(e.g. food & detergents). To model them,
a variation of PDP can be defined by adding an "incompatibility
graph" to be obeyed. This problem (PDPwI) has not been described
yet in the literature. In this research we propose four formulations
for PDPwI and we algorithmically compare them. One of these
models is based on variables that were not previously used in rout-
ing literature.

B MD-16
Monday 13:35-14:55
Koenig

Cutting and Packing 2

Stream: Cutting and Packing

Invited session

Chair: Gleb Belov, Numerical Mathematics, TU Dresden,
01062 , Dresden, Germany, bg37 @ gmx.net

1- A just-in-time intelligence framework to the bin
packing problem

Sergey Polyakovskiy, Department of Computer
Science and Robotics, Ufa State Aviation Technical

University, Oktiabrya pr., 45-19, 450058, Ufa, Russian
Federation, maxles @yandex.ru, Rym Mhallah

‘We address the Bin Packing Problem under the Just-In-Time condi-
tion. Indeed, the items are to be extracted from bins exactly on due
dates; otherwise they incur earliness-tardiness penalties. We mini-
mize penalties along with the wastes of bins using an Agent-Based
(AB) framework. AB identifies critical areas consisting of clus-
ters of items competing for the same time slot, and assimilates the
items and bins to agents. Driven by their parameters, decision rules,
and fitness assessment agents collaborate to obtain a solution. AB
proves flexibility and offers a stable and robust work environment.

2 - Sawmbs: a sufficient-average-weight-minimum-bin-
slack heuristic for one-dimensional bin-packing

Krzysztof Fleszar, Olayan School of Business,
American University of Beirut, P.O. BOX 11-0236,
Riad El Solh, 1107 2020, Beirut, Lebanon,
kfleszar @ gmail.com, Christoforos Charalambous,
Khalil Hindi

A sufficient-average-weight-minimum-bin-slack ~ (SAWMBS)
heuristic for the one-dimensional bin-packing problem is pre-
sented. It fills bins one at a time, optimising a bicriteria objective,
which aims first at achieving average item weight at least as large
as the average weight of all currently available items, and secondly
at minimising slack. Thus, bin capacity is well utilised without
packing too many small items. Reductions are also used to improve
solutions and reduce processing time. Computational study attests
to the efficiency and effectiveness of SAWMBS.

3- A new lower bound for bin packing problem with
general conflicts graph

Mohamed Maiza, EMP BP17 Bordj El Bahri, 16111,
Alger, Algeria, mohamed.maiza@emn.fr, Christelle
Gueret, Pierre Lemaire, Mohammed Said Radjef

‘We propose a new lower bound for the one dimensional bin pack-
ing problem with conflicts. The conflicts are represented by a graph
whose nodes are the items, and adjacent items cannot be packed
into the same bin. The lower bound is based on an iterative search
of maximal cliques in the conflict graph using Johnson’s heuristic.
At each step we delete from the graph the items of the last clique
found, together with small items that could eventually be packed
with them. The lower bound corresponds to the sum of the bins
required at each step.

B MD-17
Monday 13:35-14:55
Rheinaue

Scheduling and Applications

Stream: Scheduling under Resource Constraints
Invited session

Chair: Malgorzata Sterna, Institute of Computing Science,
Poznan University of Technology, Piotrowo 2, 60-965,
Poznan, Poland, Malgorzata.Sterna@cs.put.poznan.pl

1 - Scheduling tasks in web service for text translation

Malgorzata Sterna, Institute of Computing Science,
Poznan University of Technology, Piotrowo 2, 60-965,
Poznan, Poland, Malgorzata.Sterna@cs.put.poznan.pl,
Jacek Juraszek
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The research concerns the scheduling tool supporting the web ser-
vice offering automatic text translation between Polish and 3 other
languages. The system consists of a few translation processes ded-
icated to particular translation directions, running in parallel and
sharing hardware resources. After the analysis of historical data
obtained for a simple random scheduler, we proposed an on-line
scheduling policy based on priority dispatching rules. The new
scheduler improved the efficiency of the system, increasing signifi-
cantly the percentage of orders realized within a given time limit.

2 - Agent driven scheduling model in the multi-line pro-
duction system

Grzegorz Pawlak, Institute of Computing Science,
Poznan University of Technology, ul. Piotrowo 2,
60-965, Poznan, Poland,

grzegorz.pawlak @cs.put.poznan.pl, Slawomir
Walkowski, Tomasz Zurkowski

The variety of possible configurations of the currently used produc-
tion lines, their structures and control methods make them an natural
application field for the agent based scheduling systems. The goal
of our research was to model and to analyze production processes
in the real factory floor, taking into account the structure of its pro-
duction lines, in order to work out proper management models and
the efficient adaptive control. Particularly, we analyzed the state of
the buffer and of the switch where two or more production lines are
joined, as well as the velocity of the assembly lines.

3 - On scheduling divisible loads with memory con-
straints

Maciej Drozdowski, Dept. of Computer Science and
Management, Institute of Computing Science, Poznan
Univeristy of Technology, Piotrowo 2, 60-965, Poznan,
Poland, Maciej.Drozdowski @cs.put.poznan.pl, Joanna
Berlinska

We consider processing divisible loads on heterogeneous distributed
systems with limited memory. Divisible loads are computations
which can be divided into parts of arbitrary sizes and can be pro-
cessed independently on distributed computers. The problem con-
sists in partitioning and distributing the load such that the schedule
is as short as possible. We formulate this problem as mathematical
programming problem and propose heuristics to solve it. A set of
heuristics non-dominated from the point of view of complexity and
the quality of the solutions is identified experimentally.

4 - The last station problem in assembly lines

Waldemar Grzechca, Faculty of Automatic Control,
Electronics and Computer Science, The Silesian
University of Technology, Akademicka 2A, 44100,
Gliwice, Poland, waldemar.grzechca@polsl.pl

Nowadays, a good balanced assembly line is a very important fac-
tor in modern manufacturing companies. Even small differences is
assigning of tasks on workstations can cause great profits or losses
for producers. The line efficiency, time of the line and smooth-
ness index is the basic measures in estimation of final results. The
differences of balance and equalization in assembly line are consid-
ered. Author discusses the problem of the last station and a mod-
ified smoothness index is presented. As a conclusion, a numerical
example will be calculated.
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Modern Applications of Mathematical
Programming Il

Stream: Mathematical Programming
Invited session

Chair: I. Kuban Altinel, Industrial Engineering Dept.,
Bogazi¢i University, Bebek, 34342, Istanbul, Turkey,
altinel @boun.edu.tr

1 - Topological properties of the solution set of gener-
alized vector equilibrium problems

Kamelia G. Alizadeh, sahand University of technology,
5133351996, Tabriz, Iran, Islamic Republic Of,
kamelia_alizadeh@yahoo.com, Ildar Sadeqi

In this paper, a generalized vector equilibrium problem (GVEP)
with set-valued maps on a reflexive Banach space is considered.
It is known that the solution set fails to be nonempty and convex
in general. Using the recession method, we give conditions under
which the solution set is nonempty, convex and weakly compact,
then extend it to the strongly generalized vector equilibrium prob-
lem (SGVEP). This result in generalizing and modifying various
existence theorems. Also we study topological properties of the so-
lution set to the same problems.

2 - Multiparametric sensitivity analysis in transporta-
tion problems with linear-plus-linear fractional ob-
jective function

Sanjeet Singh, Operations Management, Indian
Institute of Management Calcutta, D.H. Road, Joka,
Kolkata, 700104, Kolkata, West Bengal,
sanjeet@iimcal.ac.in, Pankaj Gupta, Milan Vlach

In this paper, we provide the multi-parametric sensitivity analysis
of a transportation problem whose objective function is the sum of
linear and linear-fractional function. We construct critical region
for simultaneous and independent changes in the objective function
coefficients treating each parameter at its independent level of sensi-
tivity. A numerical example is given to illustrate the multiparamet-
ric sensitivity analysis results. We also extend the sensitivity results
to the three index transportation problem with planar constraints as
well as axial constraints.

3- When every function evaluation counts: an effi-
cient optimizer for high-dimensional problems and
a bootstrap standard error estimation of a psycho-
logical behavior model

Thomas Buchsbaum, Dept. of System Analysis,
Integrated Assessment, and Modeling (Siam), Eawag -
Swiss Federal Institute of Aquatic Science and
Technology, Ueberlandstrasse 133, P.O. Box 611,
8600, Duebendorf, Switzerland, buchsbaum @ieee.org

I present an efficient, almost global optimization approach (EAGO)
that aims at finding a reasonably good minimum of disturbed-
convex functions with a very small number of function calls. This
makes the algorithm a great choice for computationally demand-
ing optimization tasks like the bootstrapped estimation of nonlinear
model parameters and their sampling distributions. In a case study,
EAGO is used to estimate the parameter variabilities of a social-
psychological behavior model and a variance-based global sensitiv-
ity analysis and its implications are presented.

4 - Mission based component test plans

M. Emre Keskin, Industrial Engineering Department,
Bogazici University, Rumelihisarustu Bebek, Istanbul,
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34337, Istanbul, Turkey, emre.keskin@boun.edu.tr, 1.
Kuban Altinel, Suleyman Ozekici, Bora Cekyay,
Orhan Feyzioglu

System based component testing idea is applied many times in the
literature. However, realibility definition employed in all these stud-
ies assumes a fixed time during which the object works without a
failure. This reliability definition is invalid for systems designed to
perform sequence of missions which are possibly in random order
and have possibly random durations. In this study, a new method
which we call as mission based component test plans is proposed
for determination of the optimum component test plans for series
systems and serial connection of redundant subsystems.

B MD-19
Monday 13:35-14:55
Haber

Quasidifferential Analysis and
Generalized Convexity

Stream: Convex Optimization 1
Invited session

Chair: Ryszard Urbanski, Faculty of Mathematics and
Computer Science, Adam Mickiewicz University, Poznan,
ul. Umultowska 87, PL-61-614, Poznan, Poland,
rich@amu.edu.pl

Chair: Diethard Pallaschke, Statistics and Mathematical
Economics, University of Karlsruhe, Kaiserstr. 12, Geb.
11.40, D-76128, Karlsruhe, Germany,

1h09 @rz.uni-karlsruhe.de

1 - Quasidifferentiable functions and pairs of compact
convex sets

Diethard Pallaschke, Statistics and Mathematical
Economics, University of Karlsruhe, Kaiserstr. 12,
Geb. 11.40, D-76128, Karlsruhe, Germany,

1h09 @rz.uni-karlsruhe.de, Ryszard Urbanski

Pairs of compact convex sets arise in the quasidifferential calculus
of V.F. Demyanov and A.M. Rubinov as sub- and superdifferentials
of quasidifferentiable functions. Of importance are minimal ele-
ments. Different criteria for minimality are presented. Algebraic
and geometric characterizations of minimality lead to a separation
law of convex sets by sets.

The equivalence of the separation law with the order cancellation
law will be shown. Within the frame of a commutative ordered
semigroups with cancellation law pairs of convex sets lead to a frac-
tional arithmetic for convex sets.

2 - Gradient set splitting in nonconvex nonsmooth nu-
merical optimization

Enrico Gorgone, DEIS, University of Calabria, Via
Pietro Bucci, CUBO 41c, 87036, RENDE, Italy,
egorgone @deis.unical.it

We classify the limit points of gradient sequences, for a locally Lip-
schitz function, on the basis of the linearization error with respect
to a given point. Thus we construct two distinct polyhedral approx-
imations of the objective function, which are used in the definition
of two quadratic subproblems. We design a bundle type algorithm
based on alternate solution of such subproblems. We prove termi-
nation of the algorithm under the hypothesis that the function is
weakly semismooth. The results of some numerical experiments
are also reported.

3 - Conically equivalent convex sets and applications

Alberto Zattaroni, Dipartimento di Scienze
Economiche e Matematico-Statistiche, Universita’ di

LECCE, Centro Ecotekne - via Monteroni, 73100,

LECCE, Italy, azaffaroni @economia.unile.it
Given a l.s.c. sublinear function h on a normed space X and a cone
K in X, two closed, convex sets A and B in X’ are K-equivalent if
their support functions coincide on K. We characterize the greatest
set in an equivalence class, the equivalence between two sets, and
find conditions for the existence and the uniqueness of a minimal
set. We give some applications to the study of gauges of convex
radiant sets and of cogauges of convex coradiant sets. Moreover we
study the minimality of a second order hypodifferential.

4 - Reducing infinite exhausters

Jerzy Grzybowski, Faculty of Mathematics and
Computer Science, Adam Mickiewicz University,
Umultowska 87, 61-614, Poznan, Poland,
jgrz@amu.edu.pl, Ryszard Urbanski
We present criteria for an infimum of support functions of a family
of convex sets to be a difference of support functions of two sets.
First criterion is related to the property of translation of the inter-
section of the family of convex sets. Second criterion is related to
convexity of the union of polars of the family of convex sets.

B MD-20
Monday 13:35-14:55
Mann

DEA Methodology |

Stream: DEA and Performance Measurement
Invited session
Chair: Luka Neralic, Faculty of Economics & Business,

University of Zagreb, Trg J. F. Kennedy 6, 10000, Zagreb,
Croatia, Ineralic@efzg.hr

1 - Sensitivity in data envelopment analysis using an
approximate inverse matrix

Luka Neralic, Faculty of Economics & Business,

University of Zagreb, Trg J. F. Kennedy 6, 10000,

Zagreb, Croatia, Ineralic@efzg.hr, Richard E. Wendell
In this paper, sensitivity analysis of the Charnes-Cooper-Rhodes
(CCR)model in data envelopment analysis (DEA) is studied for the
case of perturbation of all outputs and of all inputs of an efficient
decision making unit (DMU). Using an approximate inverse of the
perturbed optimal basis matrix, an approximate preservation of effi-
ciency for an efficient DMU under these perturbations is considered.
Sufficient conditions for an efficient DMU to preserve its efficiency
are obtained in that case. An illustrative example is provided.

2 - Rational inefficiencies of stochastic service produc-
tions

Andreas Kleine, Institute of Business Administration,

University of Hohenheim (510A), D-70593, Stuttgart,

Germany, ankleine @uni-hohenheim.de
We analyze service productions which are characterized by a
stochastic external factor and choose data envelopment analysis as
the basis for our methodology. Preference relations between inputs
and outputs are derived from observed production data. Using this
information we introduce a modified concept of value efficiency.
We illustrate that depending on the assumed probabilities a value
inefficient DMU can be stochastically efficient. Hence, a DEA in-
efficiency is not necessarily contradictory to rational behavior.

3 - Measurement and decomposition of Malmquist pro-
ductivity index under variable capacity utilization

Giannis Karagiannis, economics, university of
macedonia, 156 egnatia str.,, 54006, thessaloniki,
Greece, karagian@uom.gr, Panos Fousekis
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The aim of the paper is to obtain a decomposition of the Malmquist
productivity index under variable capacity utilization. This is pur-
sued using DEA and the bottom-up approach, suggested by Balk
(2001). By measuring technical efficiency relative to the short-run
(variable-returns-to-scale) frontier we develop two alternative de-
compositions of the Malmquist productivity index based on two al-
ternative notions of technical change: that defined relative to the
capacity frontier (benchmark technology) and that defined relative
to the best practice frontier.

B MD-21
Monday 13:35-14:55
Hauptmann

Models for Screening and Medical
Decision Making

Stream: Health Care Management
Invited session

Chair: Elena Rizzato, Paediatrics, University of Padova,
Via Dona’ 11, 35129, Padova, Italy, ele.rizzato @unipd.it

1- When to recommend biopsy to women undergoing
mammography screening? a Markov decision pro-
cess (mdp) model

Oguzhan Alagoz, Department of Industrial and
Systems Engineering, University of
Wisconsin-Madison, 1513 University Avenue, 53706,
Madison, WI, United States, alagoz@engr.wisc.edu,
Jagpreet Chhatwal, Elizabeth Burnside

Early diagnosis through screening mammography is the most ef-
fective means of decreasing the death rate from breast cancer. If a
mammogram reports a suspicious finding, then a biopsy is required
to decide whether an abnormality is in fact a cancer. Breast biopsy
delivers a benign result in 55-85% of cases, resulting in extra anx-
iety for the patients and unnecessary treatments. We use Markov
Decision Processes (MDP) to optimize the biopsy decisions for a
woman while maximizing her total expected quality-adjusted life-
years. Our results show that optimal biopsy decisions should be
age-dependent.

2 - Admission control for preventive services

Derya Kunduzcu, Kog University Rumelifeneri Yolu
SARIYER, 34450, ISTANBUL, Turkey,
dkunduzcu@gmail.com, E. Lerzan Ormeci, Evrim
Didem Gunes
We consider the capacity rationing of colonoscopy within patients
coming from different risk groups, the highest risk corresponding
to colorectal-cancer patients. The system can exercise admission
or scheduling or both controls. Scheduling lower risk patients is
the screening process, improving the status of the whole population
in the long run. We consider three different models, depending on
which of the controls is used. We establish the existence of optimal
monotone policies under certain conditions. We study the effects of
system parameters on the optimal policy through a numerical study.

3 - Modelling trauma hip fracture hospital activities

Cheryl Voake, Cardift School of Mathematics, CF24

4AG, Cardiff, voakec@cf.ac.uk, Jeff Griffiths, Janet

Williams
Hip fractures are becoming an increasing problem in hospitals due
to the ageing population. The effects of a delay to operation on
mortality and length of stay are investigated. A simulation model
is being built to model the flow of admissions of trauma hip frac-
ture patients through a large teaching hospital. It was an additional
requirement of the hospital that they could focus particularly on a
patient’s journey through theatre. A number of what-if situations
are considered. Future ideas are discussed, including the theoretical
formulation of the theatre process.
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4 - Perinatal assistance network users’ behaviour:
model and simulation.

Elena Rizzato, Paediatrics, University of Padova, Via
Dona’ 11, 35129, Padova, Italy, ele.rizzato@unipd.it,
Paola Facchin, Anna Ferrante, Giorgio Romanin-Jacur,
Laura Salmaso

In aregion population is distributed in urban nuclei and a three level
neonatal assistance network is set. A mother is admitted to the clos-
est birth centre, whose level corresponds to the expected newborn
conditions, if places are at disposition. A transfer to the closest up-
per level centre is effected if newborn severity increases. The model
dynamically describes centres’ saturation and patients’ trouble due
to nucleus-centre distance, thus evidencing network insufficiencies
and suggesting adaptations. The model was applied to an Italian
region but may be extended to other realities.

B MD-22
Monday 13:35-14:55
Arndt

Optimization Modeling in Practice Il

Stream: OR Applications in Industry
Invited session

Chair: Eleni Pratsini, IBM Zurich Research Lab,
Saeumerstrasse 4, 8803, Zurich, Switzerland,
pra@zurich.ibm.com

Chair: Bjarni Kristjansson, Maximal Software, Ltd.,
Boundary House, Boston Road, W7 2QE, London, Iceland,
bjarni @maximalsoftware.com

1 - Practical solutions in network design for dhl

Hans Schut, DHL Supply Chain, Bundeskanzlerplatz
2-10 (Bonn Center), 53113, Bonn, Germany,
hans.schut@dhl.com, Sander van den Berg

DHL Supply Chain deals with many challenges in Supply Chain
Planning. The scope of the presentation will be on Outbound Dis-
tribution. From an OR perspective this can be subdivided in Assign-
ment, Min Cost Flow and Route planning problems and integrality
is imposed on the variables. The combination of size and integrality
make it difficult to find an optimum and solve the problems in a rea-
sonable time. DHL found practical methods that combine best of
both worlds. The presentation includes several real world problems
from the technology and automotive industry.

2 - Mathematical programming based strategic and tac-
tical production and operational logistics planning
in the automotive industry

Achim Koberstein, Decision Support & OR Lab,
University of Paderborn, Warburger Str. 100, 33098,
Paderborn, Germany, koberstein@dsor.de, Leena Suhl,
Ralf Bihlmaier, Thomas Sillekens, Jens Peter
Kempkes, Thomas Sommer-Dittrich

In this talk we give an overview over three optimisation systems
for planning problems faced by the automotive industry, namely,
strategic production planning, tactical workforce planning and op-
erational logistics planning. For the strategic problem we devel-
oped a two-stage stochastic mixed-integer programming model,
which is solved by an accelerated Benders’ decomposition method.
The workforce and logistics planning problems are modeled as
mixed-integer linear programming problems and solved by standard
solvers and heuristics.
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3 - Collaborative production optimization in plantwide
production scheduling and planning

Guido Sand, Corporate Research Germany, ABB AG,
Wallstadter Straf3e 59, 68526, Ladenburg, Germany,
guido.sand@de.abb.com, Xu Chaojun

In today’s processing industry, various optimization based decision
and automation functions are implemented and used in APC (ad-
vanced process control), APS (advanced planning and scheduling),
energy trading and the like. Often, distinct subsystems of a plant are
optimized in a decentralized manner lacking a function for collabo-
rative optimization of the entire plant. Based on a use case from the
metals industries, we discuss the potential of collaborative schedule
optimization and a generic solution approach.

4 - Alignment of replenishment and lateral transship-
ment decisions in spare parts networks

Harold Tiemessen, Mathematical and Computational
Sciences, IBM Research, Sauemerstrasse 4, CH-8803,
Rueschlikon, Switzerland, hti @ zurich.ibm.com, Eleni
Pratsini, Moritz Fleischmann

We consider the problem of joint replenishment and lateral trans-
shipment decisions in a single-echelon inventory network. Under
a general setting we develop a framework for the alignment of the
two decisions and investigate the possible benefits of jointly opti-
mizing them. Furthermore, for a system of service level constraints,
we develop a replenishment rule that provides a lowerbound on to-
tal inventory holding costs over all possible transshipment policies.
We discuss the computational challenges faced and the managerial
implications. The work is motivated by IBM’s spare parts network.

B MD-23
Monday 13:35-14:55
Planck

ANP 1l

Stream: Analytic Hierarchy Processes, Analytic
Network Processes

Invited session

Chair: Petr Fiala, Dept. of Econometrics, University of
Economics Prague, W.Churchill Sq. 4, 13067, Prague 3,
Czech Republic, pfiala@vse.cz

1- Applying the ANP model for selecting the optimal
full-service advertising agency

Pi-Fang Hsu, Department of Communications
Management, Shih Hsin University, No.1, Lane 17,
Mu-Cha Road, Sec.1,, 11604, Taipei, Taiwan,

celina9 @ms26.hinet.net, Pei-Ling Hsieh, Shang-Ling
Wei

This study develops a model for selecting full-service advertising
agencies. The proposed model comprises two parts, with the first
part adopting the nominal group technique (NGT) to identify suit-
able evaluative criteria for selecting advertising agencies, while the
second part applies Analytic Network Process (ANP) to calculate
and rank the optimal advertising agency. Additionally, the exam-
ple of a famous Taiwanese food company is used to demonstrate
the process of full-service advertising agency selection using this
model.

2 - Application of analytic network process (anp) in pi-
lot selection

Ebru Yazgan, Anadolu University, Anadolu University,
26190, Eski®ehir, eyazgan @anadolu.edu.tr, Abdullah
Korkut Ustiin

Job of pilots contains high risk because of the dangers in the nature
of flights . In addition, training of pilots is very costly and a time
consuming process. So, selection of pilots is very important. With
the scope of this study pilot selection is considered as a multi criteria
decision problem. In this study, Analytic Network Process ( ANP)
is used to evaluate and determine the criteria and their weights that
affect pilot selection.

3 - ANP in supply network formation by auctions

Petr Fiala, Dept. of Econometrics, University of
Economics Prague, W.Churchill Sq. 4, 13067, Prague
3, Czech Republic, pfiala@vse.cz

Supply chain management is affected by network and dynamic busi-
ness environment. Supply network is a decentralized network sys-
tem of suppliers, manufacturers, distributors, and customers where
material, financial, and information dynamic flows connect mem-
bers. Supplier-customer relations have received considerable atten-
tion in business. Auctions are important market mechanisms for the
allocation of goods and services. The paper is devoted to using of
multiattribute combinatorial auctions in supply network formation
processes. Mathematical models and solutions based on the AHP
are presented.
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Solution Methods for Semi-Infinite
Optimization
Stream: Semi-Infinite Optimization

Invited session

Chair: Alexander Mitsos, Mechanical Engineering,
Massachusetts Institute of Technology, 77 Massachusetts
Avenue, MIT 3-158, 02139, Cambridge, MA,

mitsos @mit.edu

1- Right-hand side restriction for the deterministic
global optimization of semi-infinite programs

Alexander Mitsos, Mechanical Engineering,
Massachusetts Institute of Technology, 77
Massachusetts Avenue, MIT 3-158, 02139,
Cambridge, MA, mitsos @mit.edu

A deterministic algorithm is proposed for the global solution of SIPs
without any convexity/concavity assumptions. The only assump-
tions are continuity of the functions and existence of an epsilon-
optimal SIP Slater point. A converging upper bounding procedure
is proposed based on a restriction of the right-hand-side of the con-
straint and a discretization of the parameter set. The converging
lower bound is obtained by successively tighter discretization. The
algorithm is extremely simple to implement and yet very efficient
compared to existing methods, as demonstrated by numerical ex-
amples.

2 - Bi-criteria multi-body design centering in presence
of guillotine constraints

Jan Schwientek, Optimization, Fraunhofer ITWM,
Fraunhofer-Platz 1, 67663, Kaiserslautern,
Rhineland-Palatinate, Germany,

Jan.Schwientek @itwm.fraunhofer.de, Karl-Heinz
Kiifer, Anton Winterfeld
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Multi-body design centering (MBDC) deals with the optimal em-
bedding of several parametrized bodies (the designs) into another
body (the container). Naturally, the designs are required to be non-
overlapping, but in practice it is often necessary, that they can be
separated by a sequence of guillotine cuts. In our problem, two
objectives have to be considered, and the guillotine patterns aren’t
restricted to orthogonal ones. We formulate bi-criteria MBDC prob-
lems with guillotine constraints in a semi-infinite way and present
first numerical results for a practical problem with few designs.

3 - Semi-infinite optimization with implicit functions

Matthew Stuber, Department of Chemical
Engineering, MIT, 77 Massachusetts Ave., Bldg
66-363, 02139, Cambridge, MA, United States,
stuber@mit.edu, Paul I. Barton

A method for globally solving nonlinear nonconvex semi-infinite
optimization problems constrained by implicit functions using in-
terval methods is presented. Implicit functions arise when the in-
finite inequality constraint in an SIP is dependent not only on the
index variables and decision variables, but also on variables that are
implicit functions of the index and decision variables. Using in-
terval methods, convex relaxations of the implicit infinite inequal-
ity constraint are calculated and refined in the Branch-and-Bound
framework allowing for the calculation of global optima.

B MD-25
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Ordered Structured in Games and
Decision

Stream: Cooperative Game Theory
Invited session

Chair: Michel Grabisch, CES, Universite Paris I -
Pantheon-Sorbonne, 106-112 Bd de 1’Hopital, 75013, Paris,
France, michel.grabisch@univ-paris1.fr

1- Monge extensions and convexity of cooperation
structures

Michel Grabisch, CES, Universite Paris I -
Pantheon-Sorbonne, 106-112 Bd de 1’'Hopital, 75013,
Paris, France, michel.grabisch@univ-parisl.fr, Ulrich
Faigle

We study cooperative games defined on a set F of feasible coali-
tions, whithout any assumption on the structure. By considering an
activity bound for each player, we define a Monge algorithm which
provides an extension of the game, similar to the Lovasz extension.
The Monge extension permits to define the core of the game, keep-
ing the essential properties which hold in for classical games. The
Monge extension suggests a natural notion of convexity, indepen-
dent of the combinatorial structure of the set F. When F is closed
under union, we prove that convexity is characterized by supermod-
ularity.

2 - A matrix approach to tu games with coalition and
communication structures

Gerard Hamiache, Mathematiques Economie et
Sciences Sociales, Universite Lille 3, Maison de la
recherche, Domaine universitaire du Pont de Bois,
59653, Villeneuve d’ Ascq, France,
gerard.hamiache @univ-lille3.fr
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The present article offers a technique to construct extensions of the
Shapley value for TU games. Only basic matrix algebra is used.
We define an efficient Aumann-Dreze value and an efficient Myer-
son value. We also define two families of values, the first being a
convex combination of the efficient Aumann-Dreze value and of the
Shapley value and the second a convex combination of the efficient
Myerson value and of the Shapley value. We show that the Myerson
value, the Aumann-Dreze value, the Shapley value and the four new
solutions above are linked by a relationship of "similarity".

3 - Moebius inversion of cooperative games involving
partitions of players

Giovanni Rossi, Computer Science, University of
Bologna, Mura Anteo Zamboni 7, 40126, Bologna,
roxyjean @ gmail.com

Cooperative games involving partitions of players are (1) games in
partition function form PFF, (2) global G games, (3) global coali-
tional GC games. Moebius inversion is used for analyzing them
in terms of both solutions and cooperation restrictions. A solution
of any cooperative game, regarded as a function taking real values
on an atomic lattice, is defined as a cooperative game of the same
type (i.e. taking values on the same lattice elements as the game to
be solved) and with Moebius inversion living only on atoms. The
implications are discussed for G, GC and PFF games.
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Lot Sizing |
Stream: Discrete Optimization

Contributed session

Chair: Horst Tempelmeier, Supply Chain Management and
Production, University of Cologne, Albertus-Magnus-Platz,
D-50923, Cologne, Germany,
tempelmeier @ wiso.uni-koeln.de

1- A comparative study of three fast algorithms for the
single item dynamic lot sizing problem

Nadjib Brahimi, Industrial Engineering and
Management, University of Sharjah, POBox 27272,
Sharjah, United Arab Emirates, POBox 27272,
Sharjah, Sharjah, United Arab Emirates,
nbrahimi@sharjah.ac.ae, Dali Chen

Three improved algorithms for the uncapacitated single item dy-
namic lot sizing problem (USILSP) are analyzed and compared.
The three algorithms were introduced independently by Aggarwal
and Park (1993), Federguen and Tsur (1991) and Wagelmans, Van
Hoesel, and Kolen (1992). The three algorithms solve the USILSP
in O(TlogT), where T is the number of periods in the planning hori-
zon. The three algorithms are implemented and compared based
on their level of simplicity, ease of implementation and integration
in other algorithms, their constant computational section and other
aspects.

2 - Solution methods for an integrated lot sizing and
scheduling problem

Carina Pimentel, Departamento de Produgdo e
Sistemas, Universidade do Minho, Campus de Gualtar,
Portugal, 4710-057, Braga, Braga, Portugal,
carina@dps.uminho.pt, Filipe Alvelos, J. M. Valério de
Carvalho, Anténio Duarte



EURO 23 - Bonn 2009

MD-28

In this talk we present results of an ongoing study, based on a prob-
lem of a textile factory. The core problem is an integrated lotsizing
and scheduling one, characterized by sets of parallel machines, ar-
bitrary demands and due dates for products, a compatibility matrix
between machines and components and release dates of machines.
In a solution, the quantities to produce by product/component/size
are split among smaller lots, the machines in which those lots will
be produced are determined, as well as the order in which they will
be done. We present a MIP model and results of a VNS heuristic.

3 - Dynamic uncapacitated lot sizing with random de-
mand under a fillrate constraint

Horst Tempelmeier, Supply Chain Management and
Production, University of Cologne,
Albertus-Magnus-Platz, D-50923, Cologne, Germany,
tempelmeier @wiso.uni-koeln.de, Sascha Herpers

This paper deals with the single-item dynamic uncapacitated lot siz-
ing problem with random demand. We propose a model based on
the "static uncertainty” strategy. In contrast to these authors, we
use exact expressions for the inventory costs and we apply a fillrate
constraint. We present an exact solution method and modify several
well-known dynamic lot sizing heuristics such that they can be ap-
plied for the case of dynamic stochastic demands. The results of a
numerical test of the heuristics are shown.
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Improving Container Terminal
Performance

Stream: Container Terminal Operations
Invited session

Chair: Kees Jan Roodbergen, Erasmus University,
Rotterdam School of Management, P.O. Box 1738,
3000DR, Rotterdam, Netherlands, kroodbergen @rsm.nl

1 - Efficient dispatching through utilizing twin load ca-
pability of vehicles at container terminals

Roel van Anholt, Information Systems and Logistics,
VU University Amsterdam, De Boelelaan 1105, room
3A-33, 1081 HV, Amsterdam, Netherlands,
ranholt@feweb.vu.nl
Self lifting vehicles (e.g. twin load straddle carriers and shuttle
carriers) can be deployed to perform the quay-side transport and
the stacking operation. Theoretically these vehicles can transport
two 20ft containers at once. However, this capability is seldom
used in practice due to the lack of an efficient dispatching strat-
egy. We propose a dispatching strategy that utilizes this capability.
With extensive simulation experiments and a sensitivity analysis we
demonstrate that this newly developed heuristic algorithm outper-
forms simple heuristics as commonly used in practice.

2 - Dynamic storage yard allocation for a transshipment
hub port

Ek Peng Chew, Industrial and Systems Engineering,
Faculty of Engineering, National University of
Singapore, 10 Kent Ridge Crescent, 119260,
Singapore, Singapore, isecep@nus.edu.sg, Loo Hay
Lee

A storage yard management problem in a transshipment hub is con-
sidered. A dynamic yard template is proposed to reuse the storage
space for different vessels during different shifts in order to make
full use of the storage space. In addition, the consignment strategy
is used to reduce the number of reshuffles and the high-low work-
load balancing protocol is used to reduce the traffic congestion of
prime movers.

3 - Scheduling of container storage and retrieval

Kees Jan Roodbergen, Erasmus University, Rotterdam
School of Management, P.O. Box 1738, 3000DR,
Rotterdam, Netherlands, kroodbergen @rsm.nl

‘We consider the problem of scheduling the storage and retrieval of
containers in the stack. Some arcs in the underlying directed net-
work must be visited; other arcs may - but need not be - visited. We
can consider this problem to be a special case of the directed Rural
Postman Problem. We show that this problem can be reformulated
as an asymmetric Steiner Traveling Salesman Problem which can be
efficiently solved to optimality by a combination of optimal assign-
ments in bipartite networks for parts of the problem and dynamic
programming for the connections between those parts.

4 - Routing multiple automated stacking cranes at con-
tainer terminals

Iris F.A. Vis, Faculty of Economics and Business
Administration, Vrije Universiteit Amsterdam, De
Boelelaan 1105, 1081 HV, Amsterdam, Netherlands,
ivis@feweb.vu.nl, Hector Carlo

The significant growth in volumes of containers being transshipped
puts a strain on all logistics processes at container terminals, includ-
ing the stacking processes. This study is concerned with scheduling
storage and retrieval requests for two Automated Stacking Cranes
operating in the same block. We present a mathematical model to
minimize the makespan for both cranes. Both an algorithm to derive
a lower bound for the makespan and a simulated annealing based
heuristic are proposed to efficiently solve the problem.
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Financial Optimization 3

Stream: Financial Optimization
Invited session

Chair: Andrea Consiglio, Dept. of Statistics and
Mathematics, University of Palermo, Facolta’ di Economia
- Ed. 13, Viale delle Scienze, 90128, Palermo, Italy,
consiglio@unipa.it

1 - Scenario reduction for trading in electricity markets

Miguel Carrién, Electrical Engineering, University of
Castilla - La Mancha, Avda Carlos III, s/n, Campus
Fébrica de Armas, 45071, Toledo,
miguel.carrion@uclm.es, Antonio J. Conejo, Salvador
Pineda, Juan Miguel Morales

To make informed decisions in futures markets of electricity
stochastic programming models are commonly used. The number
of scenarios to accurately represent the uncertainty involved is gen-
erally large, which renders the associated problem hard to solve.
Hence, scenario reduction techniques are needed to trim down the
number of scenarios while keeping most of the stochastic infor-
mation embedded in such scenarios. This presentation proposes
a scenario reduction procedure that advantageously compares with
existing ones for electricity-market problems tackled via two-stage
stochastic programming.

2 - The optimal mortgage choice: mix your loans and
stay out of trouble

Kourosh Marjani Rasmussen, Management, Technical
University of Denmark, Produktionstorvet, DTU —
Bygning 424, 2800, Lyngby, Denmark,
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kmr@imm.dtu.dk, Snorri P. Sigurdsson, Klaus K.
Andersen, Jens Clausen

Changes in interest rate have an impact on a household’s mortgage
payments and house price fluctuations influence the ability to repay
the outstanding debt. The household is interested in minimizing the
mortgage payments and reduce the probability of insolvency. We
introduce stochastic programming models which explicitly account
for interest rate and house price risk. We show that a portfolio of
a Danish type fixed rate mortgage and a variable rate mortgage of-
fers cheap house financing and hedge against insolvency in markets
with the risk of increasing interest rates and falling house prices.

3 - Handling second order stochastic dominance
through cutting plane representations of cvar

Diana Roman, School of Inf Syst, Computing and
Maths, Brunel University, Kingston Lane, Uxbridge,
UBS 3PH, Uxbridge, diana.roman@brunel.ac.uk,
Csaba I. Fabian, Gautam Mitra

We consider the problem of constructing a portfolio, which is non-
dominated with respect to second order stochastic dominance and
thus optimal for risk-averse investors. In addition, this portfolio has
a return distribution close to a user-specified, target distribution.
The model is formulated as a multi-objective CVaR minimization
problem and represented as a LP of large size. Further on, a cutting
plane representation of CVaR is used. This approach dramatically
increases the execution speed and makes the model solvable even
for very large number of scenarios.

4 - A stochastic programming model for the optimal is-
suance of government bonds

Andrea Consiglio, Dept. of Statistics and Mathematics,
University of Palermo, Facolta’ di Economia - Ed. 13,
Viale delle Scienze, 90128, Palermo, Italy,
consiglio@unipa.it

Sovereign states issue fixed and floating securities to fund the pub-
lic debt. The value of such portfolios depends on the fluctuations
of the term structure of interest rates. We propose a stochastic pro-
gramming model to select portfolios of bonds, where the aim of the
decision maker is to minimize the cost of the decision process. At
the same time, we bound the conditional Value-at-Risk, a measure
of risk which accounts for the losses of the tail distribution.

B MD-29
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Market Design for Emission Trading

Stream: Energy and Emission Markets
Invited session
Chair: Max Fehr, Mathematics (Institute for Operations

Research), ETH Zurich, HG G 22.1, Ramistrasse 101,
8092, Zurich, Switzerland, maxfehr @ifor.math.ethz.ch

1 - Dynamic electricity market equilibria: strategic bid-
ding and production constraints

Alexander Rudyk, Institute for Operations Research,
ETH Zurich, Raemistrasse 101, 8092, Zurich,
Switzerland, ar@rudyk.net

We predict hourly electricity spot prices based on fundamental price
drivers such as electricity demand, fuel prices, emission certificates
and technical constraints. For given demand, the competitive mar-
ket equilibrium is stated as solution of a social cost minimization LP
across time. This LP includes power plant production constraints
such as bounds on the number of startups a plant may perform dur-
ing a year. Its dual can be modified to determine market prices when
plant owners independently place strategic market bids. We present
results for Italy and the United Kingdom.
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2 - Design of allocation mechanisms for cap and trade
schemes

Max Fehr, Mathematics (Institute for Operations

Research), ETH Zurich, HG G 22.1, Ramistrasse 101,

8092, Zurich, Switzerland, maxfehr @ifor.math.ethz.ch
Recent price development of carbon allowances in the EU ETS and
it’s impact on European electricity prices exhibits the importance
of a clear understanding of such Trading Systems. We propose a
stochastic equilibrium model for the price formation of allowances
and products, whose production causes pollution. It turns out that
for any cap and trade scheme, designed in the spirit of the EU ETS,
the consumers’ burden exceeds by far the overall reduction costs,
giving rise for huge windfall profits. Following this insight we show
how to adapt allocation mechanisms to reduce windfall profits.

3 - Technology change and presence of institutional in-
vestors in experimental markets for emission per-
mits

Luca Taschini, Swiss Banking Institute, University of
Zurich, Plattenstrasse 32, 8032, Zurich,
taschini @isb.uzh.ch, Marc Chesney, Mei Wang

This paper reports on the use of experimental methods to investigate
behavior with respect to how prices will be determined in a permit
market with and without the presence of non-relevant companies.
We find that relevant companies learn to change technology as soon
as possible and sell the extra permits at a premium. Behavior of rel-
evant companies moves against that predicted by general economic
theory. Conversely, financial institutions and NGOs behave as ex-
pected. Financial institutions induce a higher price-volatility, and
NGOs attempt quite unsuccessfully to create market-scarcity.

4 - Comparison of two strategic energy models on a
case study

Guillaume Erbs, Research and Innovation Division,
GDF SUEZ, 361 avenue du Président Wilson, 93211,
Saint-Denis La Plaine, France,
guillaume.erbs @ gdfsuez.com, Jean André, Ruud
Egging, Steven Gabriel, Franziska Holz
In this presentation, we compare two ways of modelling the natural
gas supply chain. In the first approach, the objective is to minimize
the overall cost of the supply chain. In the second one, each player is
modelled independently and the objective is to find the equilibrium
between all the players.
This study analyzes gas markets worldwide for the year 2015 with a
particular emphasis on the European and the United Kingdom mar-
kets. A disruption to the Interconnector between Belgium and the
UK is considered in which no gas is allowed to proceed from the
continent to the UK via that route.
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Dynamic Programming - Systems

Stream: Dynamic Programming
Invited session

Chair: Lidija Zadnik Stirn, Biotechnical Faculty, University
of Ljubljana, Vecna pot 83, 1000, Ljubljana, Slovenia,
Slovenia, lidija.zadnik @bf.uni-j.si

1 - State-independent control of mdp’s

D.a. van der Laan, Econometrics & OR, Vrije
University Amsterdam, De Boelelaan 1105, 1081 HV,
Amsterdam, Netherlands, dalaan @feweb.vu.nl
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For controlling a Markov decision process (MDP) it can be useful if
control actions do not depend on the current state of the dynamical
system. For example if the MDP is too large and complex to obtain
an (optimal) state-dependent control policy by established methods
like dynamic programming or if it is a burden to observe the current
system state. Also a state-independent policy is easier to imple-
ment. Both randomized and deterministic state-independent control
policies are considered discussing their advantages, disadvantages
and methods for optimization.

2 - Optimization of power plant investments using ap-
proximate dynamic programming

Ansgar Geiger, Optimization, Fraunhofer Institute for
Industrial Mathematics, Fraunhofer Platz 1, 67663,
Kaiserslautern, Germany,

ansgar.geiger @itwm.fraunhofer.de, Stefan Nickel

In power generation expansion planning, two decisions must be
made: the technology choice and the timing of the investments.
These decisions are strongly influenced by uncertain fuel and emis-
sion allowances prices. We formulate the investment problem as a
stochastic dynamic model. To be able to consider the effects of the
new units on the electricity market, the investment model is coupled
with a simple electricity market model determining the electricity
prices. Two solution approaches are presented and compared: dy-
namic programming using aggregation and approximate dynamic
programming.

3 - Inventory rationing and sharing for traveling sales-
men

Grigory Pishchulov, Chair of Industrial Management,
European University Viadrina, Grosse Scharrnstr. 59,
15230, Frankfurt (Oder), Germany,
pishulov@euv-frankfurt-o.de

The paper focuses on stock control in pre-sell distribution which
engages traveling salesmen to reveal customer demands and quote
deliveries. A model company is considered whose salesmen may
ration the stock when meeting the demand. The optimal rationing
problem is stated as a multi-stage stochastic program. The capa-
bility of mobile communication is shown to benefit the company
by enabling stock sharing between sales territories and informa-
tion sharing when demands are dependent. Stochastic dynamic
programming is utilised to determine control policies and establish
their structural properties.

4 - Learning and forgetting in setups:

Sunantha Teyarachakul, Operations Management,
ESSEC Business School, Avenue Bernard Hirsch B.P.
50105, 95021, Cergy-Pontoise Cedex,

teyarachakul @essec.fr

We consider the impacts of learning and forgetting in setups on
batch-sizing decisions. A dynamic programming algorithm to ob-
tain the optimal production schedule is developed and presented.
We have found several properties associated with our model. For
example, Zero-Inventory Property satisfies the optimal policy. Our
study demonstrates the situation where firms may be better off pro-
ducing in smaller batches. This is a new insight that provides one
more justification for producing in small lots.
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Data Mining Algorithms for Quality
Improvement

Stream: Data Mining in Quality Improvement
Invited session

Chair: Inci Batmaz, Statistics, Middle East Technical
University, Middle East Techical University, Department of
Statistics, 6531, Ankara, Turkey, ibatmaz@metu.edu.tr

1- Design parameter optimization using mahalanobis
Taguchi system

Baris Yenidunya, Eskisehir Yolu 4. Km. 2. Cadde
No:63 C Blok Sogiitozii, 06520, Ankara, Turkey,
barisyenidunya@ gmail.com, Gulser Koksal

Mabhalanobis Taguchi System (MTS) is a classification method de-
veloped mainly for diagnosis/ pattern recognition problems. In this
study, MTS is used for design parameter optimization problems
with binary response. The proposed method is applied on two dif-
ferent cases and the results are compared to optimization results of
the corresponding logistic regression models. Advantages and dis-
advantages of the approach are discussed.

2 - A nonparametric improved fuzzy classifier function
approach for classification based on customer sat-
isfaction survey data

Gizem Ozer, Bascavus street No:47/7 Kucukesat,
06660, Ankara, Turkey, gizem1306@ gmail.com, Tuna
Kilic, Elcin Kartal, Inci Batmaz, Ozlem Tiirker
Bayrak, Gulser Koksal, Burhan Turksen

Fuzzy Classifier Functions (FCF) and Improved FCF (IFCF) are
newly developed methods used for classification problems to cap-
ture the effect of fuzzy uncertainty. These methods depend on con-
struction of one classifier for each cluster after partitioning data with
fuzzy c-means (FCM) and improved fuzzy clustering(IFC) meth-
ods for FCF and IFCF, respectively. To overcome fitting problems
in IFC, we propose using a non-parametric method, MARS. In this
study, FCF and IFCF are applied for building a classification model
based on customer satisfaction survey data and their performances
are discussed.

3 - On rough-set based multicriteria decision making in
quality improvement

Guvenc Arslan, Statistics and Computer Science,
Baskent University, Baglica Kamp., Faculty of Science
and Letters, Eskisehir Yolu 20. Km, 06810, Ankara,
Turkey, guvenca@baskent.edu.tr, Ozlem Aydin

The initial stage is probably one of the most difficult steps in appli-
cations of quality improvement problems. Usually it is not known
in advance which variables and factors are most important. In
such situations the use of data mining approaches are choices of
researchers. It is known that rough sets can deal with inconsisten-
cies effectively. Inconsistencies should also be expected in exam-
ples and measurements of quality problems. In this study the use of
rough sets and MCDM in quality improvement is investigated and
the results are discussed.

4 - Multi-class mts classification algorithms and their
applications

Dilber Ayhan, Industrial Engineering Department,
Middle East Technical University, Meksika Cad.
386.sok. Kardelen Sit. B lok. No:1, Umitkéy, Ankara,
Turkey, dilber.ayhan @ gmail.com, Gulser Koksal
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In this study a classification algorithm, Weighted Multi-Class Ma-
halanobis Taguchi System (WMMTS), is developed. The motiva-
tion comes from Wolfel and Ekenel (2005), which relax adding
up of Mahalanobis distances for variables equally. This provides
representations of noisy variables with weights close to zero. Sec-
ond, the classical MTS method is extended for multi-class prob-
lems,namely MMTS.Third, the approach of Su and Hsiao(2009),
feature weighted multi-class MTS (FWMMTS), is also modi-
fied.The WMMTS is applied on several datasets, and its perfor-
mance is compared to those of MMTS and FWMMTS.
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Financial Crisis

Stream: Financial Modelling
Contributed session
Chair: M Shahid Ebrahim, Business School, University of

Nottingham, Jubilee Campus, Wollaton Road, NG8 1BB,
Nottingham, m.shahid.ebrahim @nottingham.ac.uk

1- Empirical study on stability of Japanese corporate
ratings with artificial neural network

Katsuaki Tanaka, Faculty of Business Administration
and Information, Setsunan univ., 17-8 Ikedanakamachi,
572-8508, Neyagawa, Osaka, Japan,
k-tanaka@kjo.setsunan.ac.jp, Motohiro Hagiwara,
Hideki Katsuda, Susumu Saito
In Japan, investors have begun to use corporate ratings given by 4
major rating agencies as an index to measure the credit risk of each
company. Corporate ratings are based on the quantitative data and
qualitative information. But investors do not know the evaluation
process or structure of rating agencies. In this paper, using artificial
neural network, we propose the method to evaluate the determinant
structure of corporate ratings given by agencies and their over-time
stability. In our analysis, we only make use of the quantitative data
of Japanese companies from the year 2001 to 2007.

2 - The reasons us financial secretary pauson gave up
lehman brothers from the non-american investors’
view

George Chun Ming Chien,, Ph. D Student of Graduate
Institute of Management Sciences,Agricultural Bank
of Taiwan Department of Finance, Tamkang
University, 151 Ying-Chuan Rd., 25137,

Tamsui, Taipei, Taiwan, chingya816@yahoo.com.tw,
Ching Ya Hsiao, Horng Jinh Chang

The investment banks are the major targets for fail because they do
not have the deposit business. The fifth investment bank at US, Bear
Stearns, was acquired by JP Morgan at 2007. The fourth investment
bank, Lehman Brothers, filed chapter11 at 2008 when the US gov-
ernment denied the same terms like Bear Stearns to the possible bid-
ders. If the ratio of non-American Lehman Brothers bond holders
is bigger than that of Bear Stearns, the article can conclude Paulson
shared the loss of US real estate with investors outside American
through Lehman Brothers’ failure.

3 - With japan experience, this financial crisis will last
longer than expected

Ching Ya Hsiao, Ph. D Student of Graduate Institute of
Management Sciences, Tamkang University, 151
Ying-Chuan Rd, 25137, Tamsui, Taipei, Taiwan,
ya816@yahoo.com.tw, George Chun Ming Chien,,
Horng Jinh Chang
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Under Basel I requirement, the Japanese banks had to reduce their
assets and caused economic slowing down since 1990. Due to the
sub-prime crisis, the US financial institutions also met the capital
insufficient problem. This article uses Japanese economic slow ex-
perience to conclude the US crisis started from 2007 will not end as
most expected.

4 - On the efficiency of the upreit organizational form:
implications for the subprime crisis and cdos

M Shahid Ebrahim, Business School, University of
Nottingham, Jubilee Campus, Wollaton Road, NG8
1BB, Nottingham,

m.shahid.ebrahim @nottingham.ac.uk

This paper studies optimal real estate organizational forms as a
means of enhancing real estate values in the ongoing subprime cri-
sis. We model the organizational response to stakeholder conflicts
and regulatory changes to show how they adapt to an optimal form
and undertake an optimal capital structure to enhance the welfare of
investors. This adaptation enhances welfare by mitigating admin-
istrative costs, agency costs, bankruptcy costs, illiquidity costs and
taxes.
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Metaheuristics in Global Optimization

Stream: Global Optimization
Invited session

Chair: Pilar Ortigosa, Computer Architecture and
Electronics, Universidad de Almeria, Ctra. Sacramento s/n,
La Caiiada de San Urbano, 04120, Almeria, Spain,
ortigosa@ual.es

1 - Scheduling optimization based on a genetic algo-
rithm under constraints

Djamila Boukredera, Laboratoire LIRE, University of
Constantine, Route d’Ain El Bey, 25000 , Constantine,
Algeria, boukredera@hotmail.com, Rabah Kassa,
Khaled Sellami

We focus on the scheduling problem in a virtual enterprise modeled
by a autonomous agents whose aim is to improve their profitabil-
ity while minimizing the customer’s service costs. The sales agents
have to establish an optimal scheduling of customer’s orders. This
can be formulated as a constraint satisfaction problem. We suggest
an optimization method of the CSP based on the genetic algorithm.
This hybridization aim at better taking over of this kind of problem
which is defined by a large research space and a complex constraint
set and finds solutions of good quality.

2 - Determining optimal batch sizes by means of evolu-
tionary algorithms and queueing network analysis

Boualem Rabta, Entreprise Institue, University of
Neuchatel, Rue A.L. Breguet 1, 2000, Neuchatel,
Switzerland, boualem.rabta@unine.ch

Batch sizes have a considerable impact on performance of a manu-
facturing process. Determining optimal values for lot sizes helps re-
ducing inventories/costs and leadtimes. We model the manufactur-
ing system as a G/G/1 batch arrivals queueing network. We use a ge-
netic algorithm that searches for the optimal values for lot sizes and
uses an approximate queueing network analysis procedure based on
decomposition to evaluate the fitness of each population individual.
This approach allows taking into account the randomness of differ-
ent variables and provides fast and good solutions.
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3 - A shared memory programming approach of uego.

Juana Lopez-Redondo, Computer Architecture and
Electronics, University of Almeria, Carretera de
Sacramento S/N, La Cafiada de San Urbano, 04120,
Almeria, Spain, juani @ace.ual.es, I. Garcia, Pilar
Ortigosa

In this work, we deal with UEGO, a multimodal evolutionary global
optimization algorithm. It has proved its ability at finding a global
optimum solution in a variety of problems. Several parallel imple-
mentations of UEGO have been designed for distributed memory
architectures with successful results. They were based on message-
passing mechanisms. However, since new multicore systems are
expected to become common as personal computers, it is advisable
to adapt UEGO following shared memory programming. We ana-
lyze up to which extend UEGO takes advantages of shared memory
architectures.
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Fuzzy Logic based decision systems

Stream: Fuzzy Systems, Neural Networks & Artificial
Intelligence

Invited session

Chair: Masayuki Kageyama, The Institue of Statistical
Mathematics, 4-6-7 Minami-Azabu, Minato-ku, 106-8569,
Tokyo, kageyama@ism.ac.jp

1 - Fuzzy rule based scenario-management

Thomas Spengler, Department of Economics and
Management, Otto-von-Guericke-University
Magdeburg, P.O. Box 4120, 39016 Magdeburg, 39016,
Magdeburg, thomas.spengler @ovgu.de

Against the background of increasing environmental complexity,
contingency and dynamics szenario management is highly impor-
tant. Due to the corresponding vagueness and fuzziness the current
procedures of the scenario toolbox are no appropriate instruments
to treat the adjudgements and opinions of experts. Therefore we
recommend the modelling of fuzzy procedures in the scope of in-
fluence, consistency and cross-impact analysis. Hence, we get the
ability to treat the estimations and evaluations in a realistic manner.
The corresponding procedures are based on fuzzy rule systems.

2 - Does the law of large numbers hold if people esti-
mate the mean of a random variable by observing it
for several times? —an example of fuzziness in the
responses of people

Bodo Vogt, Fakultit fiir Wirtschaftswissenschaft,
Otto-von-Guericke-Universitit Magdeburg,
Postfach4120, 39016, Magdeburg, Germany,
bodo.vogt@ww.uni-magdeburg.de, Thomas Spengler

According to statistics observing the realizations of a random vari-
able several times enables an individual to estimate the mean of
the random variable more precisely. The variance of the estimator
should decrease. In an experiment we test this by asking individuals
for confidence intervals of their estimates after different numbers of
observations. The confidence interval does not decrease after few
observations indicating an uncertainty that is not described by the
classical statistical model. We use fuzzy theory to describe this phe-
nomenon and connect our model to behavioral economics.

3 - On the developement of a risk-model using credi-
bilistic processes

Masayuki Kageyama, The Institue of Statistical
Mathematics, 4-6-7 Minami-Azabu, Minato-ku,
106-8569, Tokyo, kageyama@ism.ac.jp

In a talk we propose a new risk model to find out a threshold cred-
ibility measure. The idea of credibility measure, was introduced
by Professor Liu in order to measure fuzzy event, which provides
a powerful tool for analysis of the real uncertain problem. At first
we introduce how to construct credibilistic processes which is our
previous work and play a key role in our model and discuss our
proposed risk model. Also, we give a numerical example.

B MD-35
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Facilitated Strategy Making

Stream: Facilitated Modelling Interventions
Invited session

Chair: Colin Eden, University of Strathclyde, United
Kingdom, colin@mansci.strath.ac.uk

Chair: Fran Ackermann, University of Strathclyde, United
Kingdom, fran@mansci.strath.ac.uk

1- Anchoring decision analysis in the strategic man-
agement toolbox

Paul Schulze-Cleven, Department of Management,
London School of Economics, Wolliner Strr. 64,
10435, Berlin, Germany, p.j.schulze-cleven@lse.ac.uk,
Gilberto Montibeller, Martin Schilling

A variety of tools are available to support the generation of strategy.
However, decision analyses have not yet been analyzed as a ele-
ment of strategy developing processes. In this talk I would like to
derive a more outcome oriented understanding of Decision Analy-
sis - stressing the claim and ability to impact organizational strategy
and performance - and argue for its acknowledgment within strate-
gic management. Departing from the genuine overlaps of the two
fields I will map Decision Analysis methods against various estab-
lished strategic management tools.

2 - Scriptsmap-a tool to facilitate design of strategy
workshops

David Andersen, Public Administration and Policy,
University at Albany, 1400 Washington Avenue,
12054, Albany, New York, United States,
David.Andersen @albany.edu, Colin Eden, Fran
Ackermann, George Richardson

This paper reports on the development of a tool to facilitate the
design of workshops using: system dynamics group model build-
ing, and group problem structuring with causal mapping and us-
ing a GSS. The paper explains both the genesis and purpose of
’ScriptsMap’ as a means for articulating an extensive range of steps
(scripts) useful when designing model building workshops. The
map comprises ’building blocks’ allowing a facilitator to construct,
with the map’s aid, a thoughtful and careful design. The paper will
illustrate the ScriptMap’s structure through two example scripts

3 - Modelling competitive advantage

Colin Eden, Management, University of Strathclyde,
199 Cathedral Street, G4 0QU, Glasgow, United
Kingdom, colin@gsb.strath.ac.uk, Fran Ackermann
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Competitive advantage is crucial during a recession and the Re-
source Based View is a well developed way of understanding dif-
ferentiation. However, although the notion of bundles of capabili-
ties/competences makes sense to establish competitiveness, the pro-
cess of detecting bundles (portfolios, feedback loops) is not well
developed. Aspects of "soft OR’ have a role to play. This paper dis-
cusses the result of an extensive body of action research undertaken
over 15 years with 44 top management teams strategy making. A
method is presented based upon causal mapping and mapping for-
malisms.

4 - Modelling the dynamics stakeholder reactions: a
process for considering stakeholder responses, re-
actions and interactions when developing strategy

Fran Ackermann, Management Science, Strathclyde
University, 40 George Street, G1 1QE, Glasgow,
United Kingdom, fran.ackermann@strath.ac.uk, Colin
Eden, David Andersen, George Richardson

Understanding the impact of stakeholder reactions to policy deci-
sions is a critical part of ensuring the likelihood of success. The
paper discusses a modelling process for eliciting key stakehold-
ers, their interests, and sanctions or support activities. The process
draws upon well-established research in stakeholder management,
strategy, & systems thinking. The design explicitly considers inter-
actions between stakeholders with a focus on developing dynamics.
The outcome can inform the development of a system dynamics
model by modelling feedback between the organization and their
stakeholders

B MD-36
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Stochastic Control in Finance |

Stream: Optimal Control in Finance and Insurance
Invited session

Chair: Ulrich Rieder, Optimization and Operations
Research, University of Ulm, Helmholtzstrasse 18, 89081,
Ulm, ulrich.rieder @uni-ulm.de

1- On asymptotic power utility-based pricing and
hedging

Johannes Muhle-Karbe, Zentrum Mathematik, TU
Miinchen, Boltzmannstr. 3, 85748, Garching bei
Miinchen, Bayern, muhlekarbe @ma.tum.de

Kramkov and Sirbu (2006, 2007) have shown that in incom-
plete markets, first-order approximations of utility-based prices and
hedging strategies can be computed by solving a mean-variance
hedging problem under a specific equivalent martingale measure
and relative to a suitable numeraire. To facilitate computations, we
propose an alternative representation in terms of the original nu-
meraire. We then discuss how to apply these results in affine models
featuring jumps and stochastic volatility. In particular, we present
some numerical examples.

2 - A Bayesian approach to incorporate model ambigu-
ity in a dynamic risk measure

Nicole Baeuerle, Institute for Mathematical
Stochastics, University of Karlsruhe, Englerstr. 2,
76128, Karlsruhe, Germany,

baeuerle @stoch.uni-karlsruhe.de
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In this talk we consider a dynamic risk measure for discrete-time
payment processes. Analogous to the static AVaR, this risk mea-
sure can be reformulated in terms of a Markov decision problem.
This observation gives a nice recursive computation formula. Then
the dynamic risk measure is generalized to a setting with incom-
plete information about the risk distribution which can be seen as
model ambiguity. We choose a parametric approach here. The risk
measure is now the solution of a Bayesian decision problem. It is
also possible to discuss the effect of model ambiguity on the risk
measure.

3 - Portfolio optimization with dynamic risk constraints
and partial information

Jorn Sass, Fachbereich Mathematik, TU
Kaiserslautern, Postfach 3049, 67653, Kaiserslautern,
Germany, sass @mathematik.uni-kl.de

An investor wants to maximize expected utility of terminal wealth.
Stock returns are modeled as a SDE with non-constant coefficients.
If the drift depends on a process independent of the driving Brown-
ian motion, it may not be adapted to the filtration generated by the
stock prices and has to be filtered from the observed prices. In such
a model with partial information the optimal strategy can be very
extreme. To reduce the shortfall risk, we impose dynamic risk con-
straints on the strategy. These lead to much more stable strategies
which can be computed for classical drift models.

4 - Portfolio optimization under uncertain drift

Christoph Wopperer, Optimization & Operations
Research, Ulm University, Helmholtzstrasse 22, Room
E017, 89081, Ulm, wopperer @ gmx.de

Classical portfolio optimization problems assume the availability
of a fully characterized stochastic model. However, the mean rate
of return of the stock price process is extremely difficult to esti-
mate. Therefore it is desirable to take uncertainty about the re-
turn process into account. We discuss a worst-case approach to
consumption-investment problems under an uncertain drift process.
For the HARA utility function and stochastic coefficients of the
stock price process we give a characterization of the robust optimal
policy and the worst-case drift process by the solution of a linear
BSDE.
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Pricing and Revenue Management

Stream: Revenue Management

Invited session

Chair: Guillaume Roels, Anderson School of Management,
UCLA, 110 Westwood Plaza, B511, 90095, Los Angeles,
CA, groels@anderson.ucla.edu

Chair: Houyuan Jiang, Judge Business School, University
of Cambridge, Trumpington Street, CB2 1AG, Cambridge,
United Kingdom, h.jiang@jbs.cam.ac.uk

1 - Revenue management for resource allocation prob-
lem

Giovanna Miglionico, DEIS, Universita della Calabria,
Cubo 41C - Via Pietro Bucci, 87036, Arcavacata di
Rende, Italy, gmiglionico@deis.unical.it, Francesca
Guerriero, Filomena Olivito
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We consider the problem of managing a fleet of trucks with different
capacity to serve the transportation demand of a given quantity of
goods from an origin to a destination at a given time. We propose a
dynamic programming model. A linear programming version of the
problem is also presented and its solution is exploited via revenue
management techniques. Policies that incorporate the “truck shar-
ing", i.e. the joint use of the resource between certain customers are
developed. Numerical experiment are carried out to compare the
different policies.

2 - A branch and cut algorithm for the product assort-
ment problem under customer choice behavior

Juan Jose Miranda Bront, Computer Science
Department, University of Buenos Aires, Av. Cantilo
s/n, Pabellon I, Cdad. Universitaria, C1428EGA,
Ciudad Autonoma de Buenos Aires,
jmiranda@dc.uba.ar, Isabel Méndez-Diaz, Gustavo
Vulcano, Paula Zabala

We consider a revenue management problem with fixed prices and a
general model of market segmentation. Consumers within each seg-
ment choose according to a multinomial logit model. The seller has
to decide the optimal set of products to offer in order to maximize
the instantaneous revenue rate. We formulate the problem as a MIP,
and develop a branch-and-cut to solve it effectively. Our numerical
experiments provide evidence of the potential of our approach.

3 - Robust pricing in the newsvendor model

Guillaume Roels, Anderson School of Management,
UCLA, 110 Westwood Plaza, B511, 90095, Los
Angeles, CA, groels@anderson.ucla.edu

It is usually assumed that firms who seek to optimize their prices
have full knowledge of the price-demand curve. However, in prac-
tice, many firms are unwilling to experiment with price changes.
In this talk, we consider the newsvendor model with endogenous
pricing and relax the traditional informational assumption about the
price-demand curve. We design robust pricing strategies and quan-
tify the value of information about the price-demand curve.
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Lean Accounting Beyond Operations

Stream: Lean Accounting
Invited session

Chair: Thomas Kristensen, Center for Industrial
Production, Aalborg University, Fibigerstraede 16, 9220,
Aalborg @, thomas @lean-accounting.org

1 - Cost estimating for lean supply chains

Marcus Schweitzer, Fachbereich 5, University of
Siegen, Hoelderlinstr. 3, 57076, Siegen, Germany,
maschweitzer.sb @freenet.de

One major topic of lean management is the design of pull-driven
supply chains, realized for example in a continuous replenishment
system. This raises the questions of how the supply chain should
be structured and of adequate performance indicators to control the
application of lean supply chain techniques. In the presentation, an
approximate approach of a pull-driven supply chain is developed
applying GI/GI/1/k-queuing-systems. It allows the evaluation of al-
ternative chain structures by means of transaction cost and provides
a framework for the design of a lean performance measurement sys-
tem.

2 - Adopting bsc as a change management tool in a
public transport operator: the stcp case study

Leandro Carvalho, Department of Industrial
Management, Faculty of Engineering of the University
of Porto, Portugal, Rua 4 Caminhos, Vereda2, n72,
BL:B, 7Fr, Canidelo, 4400-260, Vila Nova de Gaia,
Portugal, leandromec @yahoo.com.br, Jorge Freire de
Sousa
This paper describes the case study of an adaptation of the Balanced
Scorecard to the particularities of STCP, the main public transport
operator in the city of Oporto. It will be used as a change man-
agement tool in order to communicating and clarifying the strategy
of the company. The study proposes a new perspective, the value
creation for the Stakeholder, as the prime strategic objective of the
BSC, and based on this proposal, the STCP strategic map was de-
veloped. Concluding, the benefits obtained from the introduction of
these tools in its strategic management system will be discussed.

3 - Standard costing in a lean organization: enabling
OR coercive?

Thomas Kristensen, Center for Industrial Production,
Aalborg University, Fibigerstraede 16, 9220, Aalborg
@, thomas @lean-accounting.org

Using the enabling-coercive dichotomy we find, in our case studies,
that Standard Costing can be perceived as enabling by the actors of
Lean companies. Hence, an enabling Standard Costing approach is
found to fit Lean, thus contradicting that organic control fits Lean.
‘We look into which uses of Standard Costing and variance analysis
constitute the content of the four dimensions of enabling, i.e. repair,
internal & global transparency and flexibility. These dimensions fo-
cus on the use of standard costing and not the technical structure of
the costing models.
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Game Theory 3

Stream: Game Theory
Contributed session

Chair: Mariusz Kaleta, Inistitute of Control & Computation
Engineering, Warsaw University of Technology,
Nowowiejska 15/19, 00-665, Warsaw,
mkaleta@ia.pw.edu.pl

1- On optimal organization of government and corpo-
rate control

Alexander Vasin, Operations Research, Lomonosov
Moscow State University, Russia, Moscow, Leninskie
Gori, MSU,, 2nd educational building, room 648,
119992, Moscow, Russian Federation,
vasin@cs.msu.su
We consider several problems of optimal organization for revenue
collecting and law enforcement inspections. We study whether
it is possible to ogranize an effective control over 100000 agents
and suppress corruption in case when very few reliable persons
are available for this purpose. We determine the optimal strategy
including selection of agents for the primary audit and revisons,
salaries and premiums of inspectors at different levels, the number
of levels in the hierarchy. We show that under general assumptions
one honest person is enough for efficient inspection.

2 - Fuzzy subijective conflict analysis

Teruhisa Nakai, Civil, Environmental and Applied
Systems Engineering, Kansai University, 3-3-35
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Yamate, 564-8680, Suita, Osaka, Japan,

nakai @iecs.kansai-u.ac.jp
For an analysis of a noncooperative game we propose a fuzzy sub-
jective conflict analysis which applies a conflict analysis to a fuzzy
subjective game reflecting a subjective sense of value of a player
and fuzziness and nonadditivity in human judgments. We show that
it is desirable for a player to use a strategy indicated by the stable
equiliblium point having a maximum realization probability in his
fuzzy subjective game. By this method we can explain the variety
in selecting a strategy by a player and dispel the gap between the
individual rationality and the social rationality.

3 - Decisiveness-related generalized class of power
values for cooperative games

Dorota Marciniak, Polish Academy of Sciences,

Warsaw, Poland, Dorofia@gmail.com
In the presentation I will introduce a class of power values for co-
operative games with natural interpretation for simple games. This
class contains new values with the propertierties of our interest. In
particular new values that behave well for oceanic games’ consid-
ered by Shapley, for which it turnes out that some established in-
dices behave strongly counterintuitive. I will mention the property
of this class which is more equal power distribution for more ’egal-
itarian’ games.

4 - Computing o-efficient cost allocations

Mariusz Kaleta, Inistitute of Control & Computation
Engineering, Warsaw University of Technology,
Nowowiejska 15/19, 00-665, Warsaw,
mkaleta@ia.pw.edu.pl
If a cooperative game modeling certain allocation problem has an
empty core, then achieving an allocation free from subsidies, re-
quires relaxing the condition for budget-balanced. We show, that
the a-efficient allocation can be calculated by solving multicriteria
linear programme. We use the concept of equitable rational pref-
erence relation to find the nondominated allocation fairly treating
game players. However, the model suffers from the exponential
number of constraints. To alleviate this drawback we apply the col-
umn generation method.
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OR Methods and Their Applications in
Healthcare for Development

Stream: OR for Development and Developing
Countries

Invited session

Chair: Honora Smith, School of Mathematics, University
of Southampton, Highfield, SO17 1BJ, Southampton,
Hampshire, United Kingdom, honora.smith@soton.ac.uk
Chair: Gerhard-Wilhelm Weber, Institute of Applied
Mathematics, Middle East Technical University, ODTU,
06531, Ankara, Turkey, gweber @metu.edu.tr

1 - Tackling maternal mortality: a mathematical model
to help evaluate the impact of different interven-
tions.

Christina Pagel, Clinical Operational Research Unit,
University College London, 4 Taviton Street, WC1H
0BT, London, United Kingdom, c.pagel@ucl.ac.uk,

Martin Utley, Anthony Costello
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Maternal mortality rates in sub-Saharan Africa have changed little
since 1990. Two of the most common causes of maternal death
are postpartum haemorrhage and puerperal sepsis. We developed a
mathematical model to estimate the impact of three different strate-
gies for reducing maternal deaths from haemorrhage or sepsis, us-
ing estimates of incidence, case fatality rates, availability and ef-
ficacy of treatment, and care utilisation by economic quintile. We
found that interventions to improve community access to medica-
tions could be a highly effective addition to health facility improve-
ment.

2 - Modeling patient flows in a two-tier health service
system

Evrim Didem Gunes, Operations and Information
Systems, Koc University, Rumeli Feneri Yolu, Sariyer,
34450 , Istanbul, Turkey, egunes @ku.edu.tr, Mehmet
Cagri Dedeoglu

This work is motivated by the introduction of family practice in
Turkey. The objective is to understand the expected changes in the
behavior of patients and providers with the introduction of a gate-
keeping system. System dynamics methodology is used to model
patient flows in the health system, and to analyze the effect of intro-
ducing a gatekeeping system on the workloads for hospitals and for
family doctors. Dynamics of service quality, word-of-mouth, refer-
ral rates, doctor’s salary contracts and number of available family
doctors are investigated in different scenarios.

3 - Modelling the scalability of three different sized hos-
pitals

Adisak Sakphisal, Faculty of Engineering and
Industrial science, Swinburne University of
Technology, 850/18 Soi Thungthong, Thamuang,
71110, Kanchnaburi, asakphisal @yahoo.com

In Thailand, a welfare agenda has been implemented mandating
hospitals to treat patients without charge. Increasing demand for
services has forced hospitals to grow rapidly without commensurate
increase in funding. By decreasing waiting and treatment times,
costs can be reduced, while increasing accessibility. To identify
contributing factors, operational processes concerning patient flow
were studied in hospital of varying size. Physical, information, and
human resources relating to tasks performed were identified. The
outcome is a planning model for reorganising outpatient depart-
ments.

4 - OR for sustainable community health programs in
rural areas of developing countries

Honora Smith, School of Mathematics, University of
Southampton, Highfield, SO17 1BJ, Southampton,
Hampshire, United Kingdom,
honora.smith@soton.ac.uk

Community health programs may be facilitated in rural regions of
developing countries through village health workers (VHWSs) or
community centres (CCs). A scheme is being piloted in India as a
means of providing the services of VHWs to areas where self-help
groups (SHGs) are already functioning. The MNS mixed integer
programming model finds best locations for a maximum number of
VHW bases, depending on the density of SHGs in a target region.
Additionally, dynamic growth in usage of a CC is modelled via a
trust factor, where knowledge of the facility is spread by word of
mouth.
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OR in Agriculture and Forest
Management Il

Stream: OR in Agriculture and Forest Management

Invited session

Chair: Yi-Ying Chen, 250, Kuo Kuang Rd., Taichung 402,
Taiwan R.O.C., 402, Taichung, j75450@yahoo.com.tw

1- Planning the harvest machinery use in a medium-
size czech logging company

Jitka Janova, Department of Statistics and Operation
Analysis, Mendel University of Agriculture and
Forestry in Brno, Zemedelska 1, 61300, Brno, Czech
Republic, janova@mendelu.cz

The problem of tree harvesting planning in a medium size log-
ging company in Czech Republic is treated. The mathematical
programming model of the optimal utilisation of machine har-
vesters and manual operators, when minimum total costs are re-
quired, is designed based on the real cost characteristics of the ma-
chine and human resources. The impact of additional (environmen-
tal) restrictions-currently not fully taken into account by logging
companies-on the optimisation model is considered and the appli-
cability of the model in the decision making of small and medium
logging companies is discussed.

2 - Optimization of the use of biomass residues in the
poplar plywood sector

Ivan Ferretti, Dipartimento di Ingegneria Meccanica,
Universita di Brescia, Via Branze 38, 25123, Brescia,
Italy, ivan.ferretti @ing.unibs.it, Luca Zanchi

This research deals with the optimization of the use of biomass
residues in an firm working in the poplar plywood sector. The
residues are: bark, chips, swarf and logs. Every residue is charac-
terized by chemical composition, moisture content, lower calorific
value and price. Price and moisture content change over time. The
residues can be used for energy production, particleboard produc-
tion and sale, otherwise stocked and subsequently used. The objec-
tive is the evaluation of the optimal quantities of biomass residues
for the different uses in order to maximize the firm profit.

3 - Evaluating the pay-off of value chain-retailer with
agricultural products

Yi-Ying Chen, 250, Kuo Kuang Rd., Taichung 402,
Taiwan R.O.C., 402, Taichung,
j75450@yahoo.com.tw, Ming-Chih Tsai

This study aims to establish a decision model for evaluating food
chain integration. Three integrations were identified for decision
including transaction, partnering and strategic alliance. Customer
value, termed as sale price and supply cost, calculated based on
transaction cost theory are quantitatively compared. Parameters
were calibrated from 105 real products. The results indicate that
retailers’ deeper integration with suppliers may bring in a better
profits, and vice versa. Short lived produce may significantly affect
customer value; whereas, safety and stock-out cost affect supply.
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Health Care Il

Stream: Health Care
Contributed session

Chair: Leonid Churilov, Statistics and Decision Support,
National Stroke Research Institute, Neurosciences Bld, 300
Waterdale Rd, Austin Health, Repat Campus, 3083,
Heidelberg Heights, VIC, Australia,
leonid.churilov @ gmail.com

1 - Fuzzy clustering employing wavelet coefficients for
detection of mitral valve disorders

Necaattin Barisci, Computer Eng., Kirikkale
University, Kirikkale University, Dept of Computer
Eng, 71450, Kirikkale, Turkey, nbarisci@hotmail.com

In this work, cardiac Doppler signals recorded from mitral valve
of 75 patients were transferred to a personal computer by using a
16 bit sound card. Wavelet analysis was applied to the recorded
signal from each patient and obtained wavelet coefficients. Further
these coefficients were classified by using Fuzzy clustering algo-
rithm. Our finding demonstrated that 96% correct classification rate
was obtained from fuzzy clustering employing wavelet coefficients
for classification of mitral valve disorders. Thus, an additional di-
agnosis tool is developed for the aid of expert medical staff.

2 - Is integrated care a solution to health care prob-
lems? on redesigning antenatal care processes with
computer simulation.

Angele Pieters, Information Management, Tilburg
University, Warandelaan 2, 5000 LE, Tilburg,
angele.pieters @uvt.nl, Henk Akkermans

Costs and performance of the obstetric care system are subject to de-
bate. This design research addresses two research questions: What
are the organizational root causes of these problems? And, how can
its performance be improved? Dutch obstetric care is organised as
a focused factory, but does not perform accordingly. This research
tests the concept of integrated care by system dynamic simulation,
based on insights from disparate research fields and on insights from
action research. This results in innovative insights in the antenatal
care system and superior design principles can be defined.

3 - A new challenge: paediatric palliative care planning

Giorgio Romanin-Jacur, Management and
Engineering, University of Padova, Stradella San
Nicola, 3, 36100, Vicenza, Italy, romjac @dei.unipd.it,
Giada Aspergh, Paola Facchin, Anna Ferrante, Laura
Visona_Dalla_Pozza
A new patient class, recently considered for specific health care, in-
cludes small patients suffering for incurable pathologies. The sug-
gested health care plan includes home care, interrupted by short ad-
missions in an acute hospital department or in a specialized struc-
ture. The plan activation requires an assistance network based on
the integration between specialized hospital resources and territo-
rial generic medical and social ones. Models and simulations have
been utilized to give right network dimensioning, with applications
to an Italian region, easily extendable to other situations.

4 - Multi-attribute decision support for stroke imaging
software selection
Leonid Churilov, Statistics and Decision Support,
National Stroke Research Institute, Neurosciences Bld,

300 Waterdale Rd, Austin Health, Repat Campus,
3083, Heidelberg Heights, VIC, Australia,
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leonid.churilov@gmail.com, Liu Daniel, Geoffrey

Donnan
Stroke is the second most common cause of death in the world.
Acute ischemic stroke victims rely on thrombolysis as the only
proven immediate intervention that markedly improve their clini-
cal outcomes, while simultaneously presenting serious risks. Brain
imaging plays pivotal role in identifying ischemic stroke patients
with the potential to benefit most from thrombolysis. In this presen-
tation we apply the Value-Focused Thinking principles and multi-
attribute decision making techniques to the problem of selecting the
most appropriate software for stroke imaging and patient selection.

B MD-43
Monday 13:35-14:55
GSI-S 10

Forest Investments 2

Stream: Long Term Financial Decisions
Invited session

Chair: Thomas Knoke, Technische Universitit Miinchen,
85354, Freising, Germany, knoke @forst.wzw.tum.de

1 - Financial analysis of andean alder (alnus acuminata
h.b.k) under different scenarios of production "land
use portfolio approach”

Baltazar Calvas, Institute of Forest Managment,

Technische Universitdt Miinchen, Am Hochanger 13,

85354, Freising, Bayern, Germany,

calvas @forst.wzw.tum.de
The financial analysis of Andean alder under different scenarios of
production will be helpful to find alternatives to maximize the in-
come of farmers through reforestation in tropical "wastelands" in
Southern Ecuador, at the surroundings of Podocarpus National Park.
Seeking to reconcile the needs of farmer’s subsistence with the con-
servation needs of tropical forest, we investigated with the portfolio
concept land use options for farmers.

2 - Loosing admixed tree species: financial conse-
quences

Christian Clasen, Fachgebiet fuer Waldinventur und
nachhaltige Nutzung, TU Muenchen, Am Hochanger
13, 85354, Freising, Germany,
clasen@forst.wzw.tum.de
These days, the goals of forest management advance mixed forests.
They seemto be more appropriate for sustainable thinking in many
facets: Ecology, welfare and economics. Some aspects like game
browsing advance the make?believe financial attractive tree species
like spruce. But with including of probability of failure in earning
rate of a long term stand life, mixed forests become more important.
With the help of modern portfolio approaches, the loss of mixed
species can be determined.

3 - Financial evaluation of mixed species plantations in
southern chile

Patrick Hildebrandt, Fachgebiet fiir Waldinventur und
nachhaltige Nutzung, TU Muenchen, Am Hochanger
13, 85354, Freising, Germany,
hildebra@forst.wzw.tum.de
Mixtures of native and exotic tree species are emerging alternatives
for afforestation of former agricultural areas in SouthernChile. The
selection of optimum tree species proportions can be treated as a
long term decision under uncertainty and can be evaluate financially
with classical portfolio theory or other approaches. However, the re-
sults are quite sensitive to the applied optimization approach and the
underlying data set.
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4 - The value of expiring credits issued for carbon se-
questration projects

Klaus Wallner, TU Miinchen, 85354, Freising,

Germany, klaus.wallner@tum.de
‘We present a model to value expiring credits taking into account the
regulatory constraints of the Kyoto Protocol. After outlining exist-
ing valuation models a new approach developed. Using a portfolio
of options which duplicates the flow of payments triggered by an
expiring credit as well as the immanent risks for buyers shows that
future prices are not relevant for determining the price of an issued
expiring credit. The value depends only on the current price of a
permanent credit, the risk free return rate and the maturity of the
expiring credits.

B MD-44
Monday 13:35-14:55
GSI-S 16

Energy, Environment and System
Optimization

Stream: Uncertainty and Environmental Decision
Making

Invited session

Chair: Steven Gabriel, Civil & Env. Engin./ Applied Math
and Scientific Computation Program, University of
Maryland, 1143 Martin Hall, 20742, College Park, MD,
United States, sgabriel @umd.edu

1- Employing a two-level integer program for evaluat-
ing real options for low-carbon project selection un-
der multi-stage competitions

Jeremy Eckhause, Civil and Environmental
Engineering, University of Maryland, 2000 Corporate
Ridge, 22102, McLean, Virginia, United States,
jeckhause@lmi.org, Steven Gabriel

We formulate selection of low-carbon energy projects using a
real options framework. We take the prospective of public-sector
agency, whose objective is to determine the optimal funding strate-
gies in order to achieve certain technological milestones. We de-
velop a two-level integer program, where the upper level problem
is the budget allocation and the lower level is the optimal funding
strategy. We provide both numerical and theoretical results, describ-
ing the shape of this two-level problem and some results for efficient
solution techniques.

2 - Analyzing energy security in natural gas markets

Steven Gabriel, Civil & Env. Engin./ Applied Math

and Scientific Computation Program, University of

Maryland, 1143 Martin Hall, 20742, College Park,

MD, United States, sgabriel @umd.edu, Ruud Egging
In this paper, we provide an analysis of the North American nat-
ural gas market and by extension, impacts on Europe. We make
use of the World Gas Model (WGM), a large-scale complementar-
ity model of global gas markets in which some of the players are
depicted as Nash-Cournot agents. WGM uses multiple years, play-
ers, and seasons to depict the operational and investment activity
for worldwide gas markets. We consider a variety of supply scenar-
ios including: gas from Alaska, additional shale production, LNG
imports and competition in the Atlantic and Pacific basins.

3- A discretely-constrained mathematical program
with equililibrium constraints with an application in
electric power markets

Florian Leuthold, Chair of Energy Economics and
Public Management, Technische Universitéit Dresden,
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Miinchner Platz 3, Schumann Bau A 404, 01069,

Dresden, Germany, Florian.Leuthold @tu-dresden.de,

Steven Gabriel
In this paper we present a discretely-constrained mathematical pro-
gram with equilibrium constraints (DC-MPEC) for European power
markets. A Stackelberg leader determines generation levels while
taking into account the actions of an Independent System Opera-
tor (ISO) and the competitive fringe. Since the overall problem is
a bilinear program with complementarity and other constraints, we
need to employ several approaches to convert it to a mixed-integer
linear program. We provide results for a small three-node example
as well as a larger 15-node problem for Western Europe.

B MD-45
Monday 13:35-14:55
GSI- S 33

Activities for young people in OR

Stream: Young People for System Theory,
Optimization and Education

Invited session

Chair: Alexis Pasichny, Students’ Science Association,
National Technical University of Ukraine "Kyiv Politechnic
Institute", 37, Peremohy av., 03056, Kiev, Ukraine,
alexis.pasichny @ gmail.com

Chair: Kateryna Pereverza, Students Science Association,
National Technical University of Ukraine, Kyiv,
Revutskogo, 19/1, app. 282, 02091, Kyiv, Ukraine,
pereverza.kate @ gmail.com

1 - Theoretical and practical or problems for developing
countries

Alexander Makarenko, Institute for Applied System
Analysis, National Technical University of Ukraine
"KPI", Prospect Pobedy 37, 03056, Kiev, Ukraine,
makalex @i.com.ua

In proposed talk we outline the vide spectrum of issues in OR from
the general theoretical problems to the practical aspects. The main
issues are: I. General OR problems for system of East/West coun-
tries II. OR science and practice as the subsystem of East/West sys-
tem III. Some new OR research problems in considering developing
countries IV. Presumable practical implementations of OR in devel-
oping countries V. The experience in OR field in Ukraine (AARIMS
2006-2009; EUROSCIENCE, NGO). Some concrete problems will
be discussed in other talks of this subsection of conference.

2 - Education from inside: effective teaching methods
from students’ view point

Ielyzaveta Korotchenko, National Technical University
of Ukraine "Kyiv Politechnic Institute", prospect
Peremohy 37, 03056, Kyiv, Ukraine,
Korotchenko.liza@gmail.com, Kateryna Pereverza

The results of students’ survey held during the Summer school
AACIMP are described in the paper. It was conducted to define
the most affective, on students’ point of view, teaching methods and
ways of presenting new material. The research consists of opin-
ion survey among the participants of the Summer school and fur-
ther analysis of the collected data. According to the results, there
have been distinguished several teaching methods which are most
accepted by students and ensure effective course learning. These
methods can be successfully applied to education improvement in
OR area.
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Monday 15:20-16:10
B ME-01

Monday 15:20-16:10
Maritim
Plenary 1

Stream: Plenaries

Plenary session
Chair: Benny Moldovanu, University of Bonn, 53113,
Bonn, Germany, mold @uni-bonn.de

1- Experimental results on the process of goal forma-
tion and aspiration adaptation

Reinhard Selten, Universitdt Bonn, 53113, Bonn,
Germany, rselten@uni-bonn.de

We experimentally investigate how subjects deal with a multi-
period planning and decision problem. The context is a profit max-
imization task in a computer-simulated monopoly market over fifty
time periods. Subjects have to form vectors of goal variables. A
goal variable is an arithmetic expression involving short term feed-
back variables like profit, sales or quality. An aspiration level is
a vector of numerical values for the goal variables. The subjects
are provided with a computerized planning tool allowing them to
check feasibility of any aspiration level. We present results regard-
ing, first, the selection of goal variables and, second, the process
of aspiration adaptation. As to the first, we find that goal persis-
tence, a measure of a subject’s tendency to stick to the current goal
system, is strongly positively correlated with success. As to the
second, we find that aspiration levels tend to be changed in strong
agreement with basic principles of Aspiration Adaptation Theory
(Sauermann and Selten 1962, Selten 1998, 2001). In addition, we
find that in many cases the process of aspiration adaptation leads
into a nearly stationary situation in which the aspiration level is ap-
proximately reproduced by a subject over several periods. Some
subjects who reach a nearly stationary situation explore for a more
profitable nearly stationary situation. Those subjects who reach a
nearly stationary situation tend to be more successful and more goal
persistent than those who do not. This is a joint work with Sabine
Pittnauer and Martin Hohnisch.

72

Monday 16:20-17:10
B MF-01

Monday 16:20-17:10
Maritim

Plenary 2

Stream: Plenaries
Plenary session

Chair: Benny Moldovanu, University of Bonn, 53113,
Bonn, Germany, mold@uni-bonn.de

1 - Computing equilibria

Christos Papadimitriou, EECS Department, University
of California at Berkeley, 94720, Berkeley, CA, United
States, christos @cs.berkeley.edu

The existence theorems establishing that certain equilibria, such as
the mixed Nash equilibrium and price equilibria, are guaranteed to
exist under very general conditions, are some of the most reassur-
ing results in Economics. Developing efficient algorithms for com-
puting these equilibria — that is, rendering these existence theo-
rems constructive — has been over the past decades an important
research front, which however has met with very limited success.
In recent years, a new kind of complexity theory has been devel-
oped and applied to establish that certain of these computational
problems are intractable, thus explaining the lack of progress in the
development of efficient algorithms for them. These complexity
results raise important new questions related to efficient algorithm
for computing approximate equilibria, not unlike the way in which
the theory of NP-completeness for combinatorial optimization prob-
lems in the 1970s led researchers to the exploration of approxima-
tion algorithms. In this talk I shall survey these complexity results,
as well as a few recent algorithmic advances.
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Monday 17:25-18:45
H MG-01

Monday 17:25-18:45
Beethoven

Metaheuristics and MIPs

Stream: Combinatorial Optimization
Invited session

Chair: Said Hanafi, ISTV2, LAMIH-SIADE, University of
Valenciennes, Le Mont Houy, 59313, Valenciennes,
said.hanafi @univ-valenciennes.fr

1 - Neighborhood exploration using mip solvers for a
tank allocation problem

Lars Magnus Hvattum, Industrial Economics and
Technology Management, Norwegian University of
Science and Technology, Alfred Getz veg 3,
Sentralbygg 1, N-7491 Trondheim, Norway, 7491,
Trondheim, lars.m.hvattum @iot.ntnu.no, Kjetil
Fagerholt, Vinicius Armentano

A subproblem in maritime bulk shipping is to allocate the cargos to
the tanks of the ship. There are several constraints, such as the ca-
pacity of the tanks, hazmat regulations, and stability requirements.
Using MIP solvers to find feasible solutions results in unpredictable
running times. We examine the use of tabu search to create more
robust solution methods. Neighborhoods are modeled as MIPs and
explored using a commercial MIP solver. We discuss how various
search components can be included in the neighborhood models,
and evaluate the efficacy of this approach.

2 - A multi level branching strategy algorithm for the
01mdk

Michel Vasquez, LGI2P, Ecole des Mines d’ Ales, Parc
scientifique Georges Besse, 30035 cedex 1, Nimes,
France, Michel. Vasquez@ema.fr, Sylvain Boussier,
Yannick Vimont, Said Hanafi, Philippe Michelon

We combine Resolution Search with 2 tree search algorithms to
solve the 01MDK. RS enables to explore partially and iteratively
hyperplanes with a fixed number of items while keeping complete-
ness. It enhances the diversification of the search and improves the
lower bound rapidly. This Ib, associated with the ub, enforces the
strength of the reduced costs constraint widely used in the second
level variables enumeration. Finally, the item cardinality constraint
is used to enumerate the lowest reduced cost variables. We prove
optimality for all the 10 constraint 500 variable problems of OR-
Library

3 - Inequalities and target objectives in metaheuristics
for mixed binary program

Fred Glover, Leeds School of Business, University of
Colorado, UCB 419, 80309-0419, Boulder, Colorado,
United States, Fred.Glover@Colorado.edu, Said
Hanafi

Recent metaheuristics for mixed binary program include inequali-
ties and target objectives to guide the search. These guidance ap-
proaches are useful in intensification and diversification strategies
and in strategies that use linear programming to generate trial solu-
tions. We propose new inequalities and associated target objectives
that create inequalities and trial solutions. We also propose supple-
mentary linear programming models that exploit the new inequali-
ties for intensification and diversification, and introduce inequalities
from elite solutions that enlarge the scope of these models.

B MG-02
Monday 17:25-18:45
Schumann

Transportation Planning in Postal
Logistics
Stream: Transportation Planning

Invited session

Chair: Hans-Jiirgen Sebastian, Deutsche Post Endowed
Chair of Optimization of Distribution Networks, RWTH
Aachen University, Templergraben 64, 52062, Aachen,
Germany, sebastian@or.rwth-aachen.de

1 - Recent advances in local area transportation plan-
ning at deutsche post ag

Jorg Salomon, Deutsche Post AG,
Charles-de-Gaulle-Stra3e 20, 53113, Bonn,
J.Salomon@DeutschePost.de, Hans-Jiirgen Sebastian,
Dirk Steffensen, Gerhard Stiiber

Local Area Transportation Planning at Deutsche Post means the tac-
tical planning of the networks for inbound and outbound mail of a
sorting center for letter or parcel mail. We will present recent results
of joint projects of the Deutsche Post AG and the Deutsche Post
Chair of Optimization of Distribution Networks at RWTH Aachen
University which deal with the analysis, the optimization and the in-
tegration of such networks for letter and parcel mail. These projects
show that cost reduction is possible while keeping the service qual-
ity of the local area transportation networks on a high level.

2 - Challenges of complex vehicle routing problems in
local postal pickup and delivery

Tore Griinert, GTS Systems and Consulting GmbH,
Raiffeisenstr. 10, 52134, Herzogenrath, Germany,
gruenert @ gts-systems.de

Local postal and delivery is concerned with the delivery of mail
items from a sorting facility to customers (for inbound mail) and
from customers to the sorting facility (outbound). In many cases
the corresponding logistics network uses consolidation points to in-
crease vehicle utilization. Moreover, the typical vehicle cost func-
tion is based on time and not distance and the sorting capacities of
the facilities have to be taken into account for outbound mail. In
this talk we classify the difficult practical constraints and discuss
how they can be taken into account in corresponding algorithms.

3 - A multi-criteria analysis of service-area allocations
for parcel sorting centers at deutsche post

Christoph Hempsch, Deutsche Post Endowed Chair of
Optimization of Distribution Networks, RWTH
Aachen, Templergraben 64, 52062, Aachen, Germany,
chrish@or.rwth-aachen.de, Andreas Marschner

Today Deutsche Post operates two separate logistics networks for
letter and parcel mail in Germany. Yet, synergies are continuously
being examined and implemented, e.g., joint transportation and de-
livery of letters and parcels. We present a strategic multi-criteria
analysis of the allocation of postal code areas to parcel sorting cen-
ters. The objectives are to minimize transportation cost, to facil-
itate coordination of letter and parcel transportation planning and
to equally utilize sorting centers. Solutions generated by a genetic
algorithm dominate the current allocation in all objectives.
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B MG-03
Monday 17:25-18:45
Reger

Case sudies for Transportation Planning
!

Stream: Transportation Planning
Invited session

Chair: Joern Schoenberger, Chair of Logistics, University
of Bremen, Wilhelm-Herbst-Strafle 5, 28359, Bremen,
Germany, jsb@uni-bremen.de

1- The optimization of the fleet composition problem
(fep) in the distribution system

Piotr Sawicki, Faculty of Machines and Transportation,
Poznan University of Technology, Insitute of Machines
and Motor Vehicles, 3 Piotrowo street, 60-965, Poznan,
POLAND, Poland, piotr.sawicki@put.poznan.pl,
Marcin Kicinski, Jacek Zak, Adam Redmer

The paper presents the bi-criterion optimization of the FCP in the
fuel distribution system. The problem is formulated as an as-
signment of vehicles to incoming orders and expressed in terms
of integer,non-linear programming.The solution procedure is com-
posed of two phases.In the first one the Pareto-optimal solutions are
generated by the Genetic Algorithms-based for MS Excel-Evolver
solver.In the second phase the solutions are reviewed by the Light
Beam Search method. The final solution results in the definition
of the optimal fleet composition, including the number and type of
vehicles.

2 - The simulation based solution of the fleet composi-
tion problem (fcp) in the fuel distribution network

Piotr Sawicki, Faculty of Machines and Transportation,
Poznan University of Technology, Insitute of Machines
and Motor Vehicles, 3 Piotrowo street, 60-965, Poznan,
POLAND, Poland, piotr.sawicki @put.poznan.pl,
Hanna Sawicka, Jacek Zak

The authors solve FCP for a network with a central fuel warehouse
and 16 gas stations, distributing different types of fuel. An object
oriented simulation model formulated as an assignment of vehicles
to incoming orders is constructed. The model includes number and
type of tank trucks and fuel chambers with their capacities and other
features. In the simulation experiments several scenarios of fuel
transport are designed and evaluated by 2 criteria — transportation
costs and capacity utilization. The most satisfactory solution of FCP
is generated.

3 - Mixed integer models for the inter-islands fuel oil
distribution in cape verde

Alexandrino Delgado, DECM, Universidade de cabo
Verde, 163, Mindelo, Cape Verde,
Alexandrino.Delgado@unicv.edu.cv, Agostinho Agra

We consider optimization problems arising in the inter-islands fuel
oil distribution in Cape Verde, an archipelago with ten islands. Fuel
oil products are imported and delivered into specific islands. From
these islands (supply ports) fuel oil products are distributed among
all the inhabited islands using a small heterogeneous fleet of ships.
The optimization problems combine routing, inventory and schedul-
ing. We discuss mixed integer linear formulations considering dif-
ferent issues such as time-windows, safety stocks, etc.. Computa-
tional results based on real data are reported.

B MG-04
Monday 17:25-18:45
Liszt

Parallel and Multiprocessor Task
Scheduling Problems

Stream: Scheduling
Invited session

Chair: Mohamed Bendraouche, Faculty of Sciences, Saad
Dahleb University, Route de Soumaa-Blida, Bp 270 Blida,
09000, Blida, Algeria, bendraouche_mohamed @yahoo.fr

1 - Scheduling multiprocessor uet tasks of two sizes

Tamas Kis, Computer and Automation Research
Institute, Kende utca 13-17, 1111, Budapest, Hungary,
tamas.kis @sztaki.hu

We will study the following multiprocessor scheduling problems:
There are m identical parallel processors, and n tasks. Each task
j has unit execution time, a release date r(j), a due date d(j), and
a requires either 1 or q out of the m processors concurrently. The
processors are not dedicated. All the data is part of the input. Each
processor can process at most one task at a time and preemption is
not allowed. We describe a polynomial time algorithm for minimiz-
ing the number of late tasks under the assumption that the release
dates and due dates of the g-processor tasks are agreeable.

2 - Task scheduling on parallel machines by simulated
annealing

Jacek Juraszek, Institute of Computing Science,
Poznan University of Technology, Piotrowo 2, 60-965,
Poznan, Poland, jacek.juraszek @cs.put.poznan.pl,
Erwin Pesch, Malgorzata Sterna

The research concerns the deterministic problem of scheduling
tasks on multiply identical parallel machines in order to maximize
the revenue. Any task can be dropped from a schedule without any
cost, but accepted tasks have to end before their deadlines. Ex-
ceeding the task’s due date decreases the revenue with the penalty
depending on its tardiness. For this problem we proposed the simu-
lated annealing algorithm, which efficiency was compared in com-
putational experiments with the branch and bound method and the
list scheduling approach.

3 - Scheduling on parallel processors subject to com-
patibility constraints

Mohamed Bendraouche, Faculty of Sciences, Saad
Dahleb University, Route de Soumaa-Blida, Bp 270
Blida, 09000, Blida, Algeria,
bendraouche_mohamed @yahoo.fr, Mourad Boudhar

We consider the problem in which jobs have to be scheduled non-
preemptively on identical parallel processors. We assume that there
exists a compatibility relation between the jobs such that two jobs
are compatible if they can be scheduled simultaneously in any time
interval. This relation is represented by a graph in which compati-
ble jobs are represented by adjacent vertices. The aim is to minimise
the makespan. We study the complexity of this problem for arbitrary
graphs, bipartite graphs and the complement of bipartite graphs. We
propose polynomial heuristics and test their performances.
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B MG-05
Monday 17:25-18:45
Haydn

Bioinformatics Il

Stream: Computational Biology, Bioinformatics and
Medicine

Invited session

Chair: Jonathan Garibaldi, Computer Science & IT,
University of Nottingham, Jubilee Campus, Wollaton Road,
NG8 1BB, Nottingham, United Kingdom,
jmg@cs.nott.ac.uk

1- Structure similarity consensus as a measure of
quality in protein structure prediction

Pawel Widera, School of Computer Science,
University of Nottingham, Jubilee Campus, Wollaton
Road, NG8 1BB, Nottingham, United Kingdom,
pawel.widera@cs.nott.ac.uk, Daniel Barthel, Jonathan
Garibaldi, Natalio Krasnogor

In protein structure prediction an evaluation of the quality of a
predicted model is traditionally done by measuring the structural
similarity of the model and the target structure. Several different
measures have been in use for a last decade of CASP experiment
(RMSD, GDT_TS, TM-Score, Max-CMO), each with its own indi-
vidual strengths and drawbacks. In our ProCKSI structure compari-
son server we implemented a new consensus measure that combines
the knowledge derived from the individual measures. Many inter-
esting features emerged when the new measure was applied to the
real world decoys.

2 - Cancer profiles by affinity propagation

Daniele Soria, IMA, School of Computer Science,
University of Nottingham, Jubilee Campus, Wollaton
Road, NG8 1BB, Nottingham, United Kingdom,
dgs@cs.nott.ac.uk, Federico Ambrogi, Patrizia
Boracchi, Jonathan Garibaldi, Elia Biganzoli

The Affinity Propagation (AP) algorithm is a novel clustering
method proposed by Frey and Dueck in 2007, which combines ad-
vantages of both affinity-based and model-based clustering. In our
work, the Affinity Propagation was applied to various problems of
breast cancer and cutaneous melanoma. Results coming from AP
were compared to the ones obtained with standard algorithms show-
ing an overall agreement between different approaches. However,
AP also provided novel insights with respect to the number of clus-
ters to consider in a couple of data sets analysed, suggesting new
possible cancer groups.

3 - A comparison of simulated annealing strategies for
consensus clustering of microarray data

Enrico Glaab, School of Computer Science, University
of Nottingham, Jubilee Campus, Wollaton Road, NG8
1BB, Nottingham, Nottinghamshire, United Kingdom,
egg@cs.nott.ac.uk, Natalio Krasnogor, Jonathan
Garibaldi

Consensus clustering is a valuable tool in data mining to aggregate
multiple clusterings of the same data into a single representative
clustering. Although the most common formulation of consensus
clustering as an optimization problem, the median partition prob-
lem, is NP-complete, Simulated Annealing has been shown to pro-
vide good approximations to the solution. We compare the perfor-
mance of different Simulated Annealing variants on simulated and
real-world microarray data sets. The results provide guidance on the
choice of the algorithm and the selection of the combined clustering
methods.

4 - Case control analysis for snps data

Linda Fiaschi, University of Nottingham, Nottingham,

NG8 1BB, NG8 1BB, Nottingham, United Kingdom,

Ixf@cs.nott.ac.uk
The study of the human genome has become one of the most chal-
lenging goals for scientists. Alteration of the DNA chain such as
SNPs may affect a person’s response to drug therapy and confer
a personal susceptibility or resistance to a certain disease. Pre-
eclampsia (PE) is one of the disorder which is currently under ge-
netic analysis for any heritable association. Within the different
models that have been used by researchers for studying general
genotype-phenotype associations, in this presentation I will show
a new methodology based on case control analysis and applied to
SNPs studies.

B MG-06
Monday 17:25-18:45
Koch

Real-world Planning and Scheduling
Approaches 1

Stream: OR and Real Implementations
Invited session

Chair: Lars Moench, Chair of Enterprise-wide Software
Systems, University of Hagen, 58097, Hagen, Germany,
lars.moench@FernUni-Hagen.de

1 - Lot-sizing and scheduling in the soft drink industry

Bernardo Almada-Lobo, Industrial Engineering and
Management, Faculty of Engineering of Porto
University, Rua Dr. Roberto Frias s/n DEIG, 4200-465,
Porto, Portugal, almada.lobo@fe.up.pt, Deisemara
Ferreira, Christian Almeder
We present a compact lotsizing and scheduling model for a two-
stage production process of a soft drink company. We use a model
formulation based on the capacitated lotsizing problem with se-
quence dependent setup times and costs. As opposed to two other
reported formulations we are able to consider the general case of M
tanks for the soft drink preparation and N production lines for bot-
tling, labelling and packaging within the same model which allows
a simultaneous planning of both production steps.

2 - Scheduling inspection operations with regular step
cost functions on a single machine

Boris Detienne, Centre Microélectronique de Provence
- Site Georges Charpak, Ecole Supérieure des Mines
de Saint-Etienne, 880, route de Mimet, 13541,
Gardanne, detienne @emse.fr, Stéphane Dauzeére-Péres,
Claude Yugma
This presentation deals with a problem in which a set of inspection
operations have to be scheduled to optimize the quality of products
manufactured in a fixed production schedule. The problem is for-
malized as a scheduling problem whose objective is to minimize a
regular step cost function. A Mixed Integer Linear Programming
model is presented, as well as a dedicated exact method for solving
the case without release dates on a single machine. Experimen-
tal results are reported and discussed to compare the performances
of a standard mathematical programming solver and our dedicated
method.

3- Why do scheduling systems tend to fail in (real-
world) complex manufacturing systems?
Lars Moench, Chair of Enterprise-wide Software
Systems, University of Hagen, 58097, Hagen,
Germany, lars.moench@FernUni-Hagen.de
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In this talk, we describe some efforts to implement scheduling algo-
rithms in real-world wafer fabrication facilities. While scheduling
is to a certain extent well understood in theory and efficient algo-
rithms were suggested from academics, many efforts to implement
scheduling systems fail in real-world plants. We identify and ana-
lyze some pitfalls that await the scheduling system developer and
where possible, make tentative recommendations for how these pit-
falls can be avoided or rectified.

B MG-07
Monday 17:25-18:45
GSI- S 29

Optimizing transport and resources in
traffic systems

Stream: Optimization in Public Transport
Invited session

Chair: Uwe T. Zimmermann, Institute of Mathematical
Optimization, TU Braunschweig, Pockelsstrasse 14, 38106,
Braunschweig, Germany, u.zimmermann @tu-bs.de

1 - Dynamic construction of time-discretized networks
for very large scale operational railway planning

Frank Fischer, Mathematics, Chemnitz University of
Technology, Reichenhainer Str. 39, 09107, Chemnitz,
Germany, frank.fischer @ mathematik.tu-chemnitz.de,
Christoph Helmberg, Jiirgen JanBen, Boris Krostitz

For the German railway network we search for a conflict free
schedule for trains with given stopping intervals that observes se-
quence dependent headway times and station capacities. Our model
uses time-discretized networks and configuration networks for the
headway-constraints. The huge number of variables is handled by
dynamic network generation within a combined Lagrangian relax-
ation and cutting plane approach. This is solved by a bundle method
using primal aggregates for separation and rounding. Some promis-
ing results towards handling ten percent of the entire network are
presented.

2 - Vehicle routing in waste management

Ronny Hansmann, Institut fiir Mathematische
Optimierung, TU Braunschweig, Pockelsstrafe 14,
38106, Braunschweig, Germany,
r.hansmann@tu-bs.de, Uwe T. Zimmermann

Planning waste management involves the two major resources
collection-vehicles and crews. An ongoing project with two waste
disposal companies aims at simultaneously planning the routes of
the vehicles and the crews. In this talk we focus on the optimiza-
tion of the routes. For our particular NP-hard Arc Routing Problem
we present optimization approaches for determining efficient routes.
Computational results for real-world data sets are shown. We finish
the talk with some concluding remarks on future research towards
the simultaneous approach for planning routes and crews.

3 - A new model for routing cars in rail freight service

Henning Homfeld, Mathematik, Technische
Universitdt Darmstadt, Schlossgartenstr. 7, 64289,
Darmstadt, Germany,

homfeld @ mathematik.tu-darmstadt.de, Armin
Fiigenschuh, Hanno Schiilldorf

Cars in rail freight services at Deutsche Bahn follow prescribed
routes from their origin via intermediate shunting yards to their des-
tination. The goal in designing such routes is to reduce the num-
ber of trains and their travel distances. We present a new MILP
model for this problem based on Steiner tree packings. Various
real-world capacity constraints make the problem difficult to for-
mulate and also to solve. We compare this model and its solutions
using real-world data with our previous formulation based on multi-
commodity min-cost flows.
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4- A column generation algorithm for the crew
scheduling problem in waste management

Jens Baudach, Lehrstuhl fiir Verkehrssysteme und
-logistik, Technische Universitidt Dortmund,
Leonhard-Euler-Str. 2, 44227, Dortmund, NRW,
Germany, baudach @vsl.mb.tu-dortmund.de, Annette
Chmielewski

Planning waste management involves the two major resources col-
lection vehicles and corresponding crews. Our paper focuses on the
optimization of individual crews for previously generated collection
tours. First, we give a brief introduction in the process of waste dis-
posal and discuss all aspects concerning the scheduling of crews.
Second, we present a network-based column generation algorithm
which uses a set partitioning approach with additional constraints
and includes lagrangean relaxation and subgradient optimization.
Finally, computational results for real live data sets are shown.

B MG-08
Monday 17:25-18:45
GSI- S 30

Case studies

Stream: Optimization in Public Transport
Invited session

Chair: Yuh-Jen Cho, Department of Transportation
Technology and Logistics Management, Chung Hua
University, No. 707, Sec. 2, WuFu Rd.,, 30012, HsinChu,
Taiwan, Taiwan, yjcho@chu.edu.tw

1 - A study on the linehaul-feeder vehicle routing prob-
lem

Yuh-Jen Cho, Department of Transportation
Technology and Logistics Management, Chung Hua
University, No. 707, Sec. 2, WuFu Rd.,, 30012,
HsinChu, Taiwan, Taiwan, yjcho@chu.edu.tw,
Chih-Hsun Lin

Recently, some carriers used large truck as the virtual depot to re-
plenish small trucks. This study aims to propose a model, Linehaul-
Feeder Vehicle Routing Problem (LFVRP) to deal with the pre-
mentioned case. Moreover, a metaheuristic method combining the
Backtracking Adaptive Threshold Accepting (BATA) with neigh-
borhood search heuristics is presented to solve the LFVRP. To iden-
tify the proformance of BATA, a set of 58 LFVRP instances is gen-
erated to conduct computational experiments. Results indicated that
the proposed BATA for solving the LFVRP is feasible and efficient.

2 - Tourism planning using public transport in taiwan

Chih-Hung Chang, 707, Sec.2, WuFu Rd., Hsinchu,
Taiwan 300, R.O.C., 300, Hsinchu, Taiwan,
d09403022 @chu.edu.tw, Jau-Ming Su, Guei- Jhih
Wang

The system for personal travel and demand conditions combined
with public transport database and tourist attractions database for
tourism planning and scheduling analysis. Traveler use web site
to investigate tourist attractions. As a result, this study combined
with tourism planning system technology and meeting the public
transport trip planning methods to build a mass transit-based travel
schedule planning system, to provide people traveling on board pub-
lic transport to get the best travel itinerary planning.
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3 - Real time scheduling optimization for airport man-
agement: a case study

Ludovica Adacher, DIA, Roma Tre University, VIA
DELLA VASCA NAVALE 79, 00141, ROMA, ITALY,
Italy, adacher @dia.uniroma3.it, Marta Flamini
The growing gap between air traffic demand and limited airport
capacity causes many congestion problems that can be limited by
an optimal dynamic allocation of resources. We deal with a multi
objective real time problem of scheduling aircrafts movements in
Malpensa terminal.
We consider the minimization of the number of tardy flights and the
minimization of the total time the aircrafts aeromotor is working, to
improve airport performances and to limit air pollution, considering
sophisticated safety constraints. We propose an alternative graph
model and some heuristics procedures

4 - Optimal headway for feeder transit services: a case
study in the texas border’s colonias

Luca Quadrifoglio, Civil Engineering, Texas A&M
University, CE/TTI Bldg., 77843-3136, College
Station, Texas, United States Minor Outlying Islands,
Iquadrifoglio@civil.tamu.edu
Colonias along the US-Mexico border are one of the most rapidly
growing areas in Texas. Because of the relatively low income of the
residents and an inadequate transportation services, the basic needs
cannot be properly met. The objective of this paper is to determine
the optimal headway of a potential feeder transit serivice operating
in a representative Colonia (El Cenizo, TX) using real demand data
collected through a travel survey. Results showed that the time in-
terval between consecutive departures from the terminal should be
around 11-13 minutes for best service quality.

B MG-09
Monday 17:25-18:45
GSI-S5

Human Resources Management |

Stream: Supply Chain Management

Invited session

Chair: Ming Liang, Mechanical Engineering, University of
Ottawa, 770 King Edward Ave, K1N 6NS5, Ottawa, Ontario,
Canada, liang@eng.uottawa.ca

1- The performance influence elements of dispatched
worker at pharmaceutical industry of taiwan

Ying-Chyi Chou, Department of Business
Administration, Thughai University, 181
Taichung-kang Rd., Sec. 3,Taichung, Taiwan, 407,
Taichung, Taiwan, ycchou@mail.thu.edu.tw,
Chien-Hua Hsiao, Pao-Long Chang
For rapid changing environment,enterprises struggle with unstable
labor force and expensive human capital. To decrease the labor cost
and enhance flexible human capital, enterprises start to hire tem-
porary employees. Enterprises enjoy utilizing temporary employ-
ees,but falling into some managerial problems.The research objec-
tive is to explore the pros and cons of using temporary employ-
ees for the enterprises. From the"relationship marketing " perspec-
tive,we design and conduct a study to explore those important fac-
tors that may have strong influences on the performance.

2 - A heuristic procedure for recruiting and transition
decisions in a hierarchical manpower system

Pao-Long Chang, Department of Business
Administration, Feng Chia University, 100, Wenhwa

Road, Seatwen,Taichung, Taiwan, R.O.C, 407,
Taichung, Taiwan, paolong_chang @yahoo.com.tw

This model is frequently used as a forecasting model if P (t) is de-
terministic and independent of time. It also can be used as an op-
timization model with P (t) and Y (t) as variables to analyze the
influence of recruitment and transition behavior on the size and the
relative structure of organizations. Some commonly employed ob-
jective functions are, for example, to bring the relative personnel
structure as near to a goal as possible, or to minimize a quadratic
penalty function associated with labor, hiring, firing, etc. these cri-
teria all fall into a quite genera class of problems.

3 - Developing a temporary workforce transaction
mechanism risk sharing perspectives

Ying-Chyi Chou, Department of Business
Administration, Tunghai University, 181
Taichung-kang Rd., Sec. 3,, 407, Taichung, Taiwan,
ycchou@thu.edu.tw, Yen-Chen Lin

This paper assumes there are two opportunities for contract adjust-
ment. The first adjustment is called "Period Quantity Adjustment’:
During the time frame from the issuance of the order to right before
the execution of the order, the user firm can use the most up-to-
date labor force market information to adjust the original per period
demand forecast of the various labor forces. Finally, this research
will use sensitivity analysis and experimental design methodology
to discuss the benefit of period quantity adjustment and total quan-
tity adjustment.

4 - Job rotation methodology to cope with boredom at
work

Ming Liang, Mechanical Engineering, University of
Ottawa, 770 King Edward Ave, KIN 6N5, Ottawa,
Ontario, Canada, liang@eng.uottawa.ca, Nader Azizi,
Saeed Zolfaghari

Boredom is a common complaint in a repetitive working environ-
ment. It has serious consequences affecting both worker health and
productivity. Job rotation has been recommended as a remedy for
boredom at work. This paper presents a methodology to implement
job rotation in manufacturing. For this purpose, several formula-
tions are developed to measure and predict worker’s boredom and
skill variations as they are transferred from one workstation to an-
other. A mathematical model has been developed to optimize job
rotation. The application of this model is illustrated using an exam-

ple.

B MG-10
Monday 17:25-18:45
GSI-S6

Evolutionary Multiobjective Optimization
IV - Auctions

Stream: Evolutionary Multi Objective Optimization
Invited session

Chair: Giilsah Karakaya, Industrial Engineering, Middle
East Technical University, Endustri Muhendisligi Bolumu,
Orta Dogu Teknik Universitesi, 06531, Ankara, Turkey,
gulsah@ie.metu.edu.tr

1 - Collaborative planning in detailed scheduling
Benedikt Scheckenbach, Kolbenzeil 15, 69126,
Heidelberg, benedikt.scheckenbach @ gmail.com
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In SCM, the problems of suppliers and manufacturers are typically
interdependent - however, the prevailing practice is to solve them
independently. That is, the manufacturer optimizes his production
first, generating a supply plan for his suppliers who calculate their
optimal production plans subsequently. This prioritization of the
manufacturer’s objectives leads to suboptimal results. To reach a
better alignment of objectives we propose a decentral evolutionary
algorithm. We explain the main ideas and present several results for
real planning scenarios based on the SAP APO PP/DS optimizer.

2 - Bi-objective winner determination in trucking con-
tract procurement auctions

Tobias Buer, Dept. of Information Systems,
FernUniversitit - University of Hagen, Profilstr. 8,
58084, Hagen, Germany,

tobias.buer @fernuni-hagen.de, Giselher Pankratz

This contribution examines the determination of winning bids in
the tendering of trucking contracts. The underlying optimization
problem is modeled as a bi-objective extension to the set covering
problem. It is solved by two Pareto-optimization heuristics, the first
of which is based on GRASP, whereas the second is based on an
evolutionary algorithm. The heuristics are tested with the aid of
a new set of problem instances. These instances comply with the
free disposal property, which is an important assumption specific
to trucking contract procurement. Results of this comparison are
presented.

B MG-11
Monday 17:25-18:45
GSI-S 17

Theoretical advances in MCDA

Stream: Multiple Criteria Decision Analysis

Invited session

Chair: Michel Grabisch, CES, Universite Paris I -
Pantheon-Sorbonne, 106-112 Bd de 1’Hopital, 75013, Paris,
France, michel.grabisch@univ-paris1.fr

1- A characterization of the 2-additive choquet integral
by using a cardinal information

Brice Mayag, Thales Research & Technology, Campus
Ecole Polytechnique, 1 Av. Augustin Fresnel, 91767,
Palaiseau cedex, bmayag @yahoo.fr, Michel Grabisch,
Christophe Labreuche
In the context of MCDA, we present necessary and sufficient condi-
tions to obtain a representation of a cardinal information by a Cho-
quet integral w.r.t. a 2-additive capacity. These conditions are based

on some complex cycles called balanced cyclones. The cardinal in-
formation is the type MACBETH.

2 - Processing additionnal information in a multiple cri-
teria context with information imperfections: an ag-
gregation procedure including the weak preference
relation

Sarah Ben Amor, Telfer School of Management,
University of Ottawa, 55 Laurier E (7123), KIN6NS,
Ottawa, Ontario, Canada, benamor @telfer.uottawa.ca,
Jean Marc Martel
Any decision situation, particularly any multiple criteria decision
aid process, is inevitably confronted with different kinds of infor-
mation imperfections (uncertainty, imprecision ...) It is then nat-
ural to seek additional information to reduce these imperfections.
A unified procedure is proposed to allow for processing additional
information in such a context. It is based on the Bayesian decision
model. It leads to prior and posterior global preference relational
systems containing the strict preference, the weak preference, the
indifference and the incomparability relations.
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3 - Analysing the correspondence between strict and
non-strict outranking relations

Marc Pirlot, Mathematics and Operational Research,
Faculté Polytechnique de Mons, Rue de Houdain 9,
B-7000, Mons, Belgium, marc.pirlot@fpms.ac.be,
Denis Bouyssou

Some outranking methods like ELECTRE yield preference relations
that can be described as ’at least as good relations’ while others,
like TACTIC, yield ’better than’ relations. We analyse outranking
relations of both types in a conjoint measurement framework and
we study the correspondence between them. We stress in particular
that a strict outranking relation (with vetoes) cannot be described as
the asymmetric part of some non-strict outranking relation and we
elaborate on this.

B MG-12
Monday 17:25-18:45
GSI-S 18

Emerging Applications of Simulation

Stream: Stochastic Programming
Invited session

Chair: David Munoz, Industrial & Operations Engineering,
Instituto Tecnologico Autonomo de Mexico, Rio Hondo #
1, Colonia Tizapan San Angel, 01000, Mexico City,
Mexico, davidm @itam.mx

1- Modeling, simulation and analysis of a securities
settlement system

Miguel De Lascurain, Instituto Tecnolégico Auténomo
de México, 01000, Mexico City, Mexico,

mdelasc @itam.mx, Arturo Palacios, David Munoz,
Omar Romero

We report the modeling, simulation and analysis of a new Securi-
ties Settlement System (SSS) implemented by INDEVAL, the Cen-
tral Securities Depository of Mexico. The main objective of this
research was to use reduced amounts of cash within reasonable pe-
riods of time for the settlement of securities using a linear program-
ming model for the clearing of operations. The performance of the
new SSS was evaluated by performing experiments using a deter-
ministic simulation model under different operation parameters.

2 - Bayesian forecasting of spare parts using simula-
tion

David Munoz, Industrial & Operations Engineering,
Instituto Tecnologico Autonomo de Mexico, Rio
Hondo # 1, Colonia Tizapan San Angel, 01000,
Mexico City, Mexico, davidm @itam.mx, Omar
Romero
This article illustrates the development and application of a model
that was used to forecast the demand for spare parts based on data
from a car dealer in Mexico as well as a novel simulation applica-
tion. The potential of simulation as a powerful tool to represent and
solve a complex forecasting model is illustrated in this work.

3 - Algorithms for the generalized weighted frequency
assignment problem

Diego Munoz, Instituto Tecnolégico Auténomo de
México, 01000, Mexico City, Mexico,
dkedmun @ gmail.com, David Munoz
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We report the performance of 15 construction heuristics to find ini-
tial solutions, and 7 search algorithms to solve a frequency assign-
ment problem where the value of an assigned frequency is deter-
mined by the site where it is assigned. Our experimental results
show that the construction heuristics that consider the weights of
the sites perform better. On the other hand, among the 7 search al-
gorithms tested, an algorithm based on stochastic search that uses
the concept of cross entropy performed significantly better than the
others.

B MG-13
Monday 17:25-18:45
GSI - S 31

Stochastic programming lll.

Stream: Stochastic Programming
Invited session

Chair: Alexei Gaivoronski, Industrial Economics and
Technology Management, Norwegian University of
Science and Technology, Alfred Getz vei 1, 7491,
Trondheim, Norway, alexei.gaivoronski @iot.ntnu.no

1 - Goodness-of-fit tests for uniformity and internal and
external sorting

Thomas Morgenstern, IWI Informatik und
Wirtschaftsinformatik, Hochschule Karlsruhe —
Technik und Wirtschaft, Moltkestrasse 30, 76133,
Karlsruhe, Baden-Wiirttemberg, Germany,
thomas.morgenstern @hs-karlsruhe.de

Goodness-of-fit tests like the Kolmogorov-Smirnov and the Chi-
Square test involve sorting and classification of random numbers.
The application of Bucket Sort and Merge Sort reduces significantly
the computation time of tests with many numbers, e.g. empirical
tests of random number generators. Controlling the process with
a priority queue allows further improvements, like partial sorting
only.

Keywords: goodness-of-fit tests, floating point number sorting,
MSD radix sort, merge sort, random number generation, stochas-
tic programming (MSC 2000: 68P10, 65C60, 65C10).

2 - A mip approach to dynamic graph reliability with de-
pendencies

Nicole Nowak, TU Darmstadt, 64289, Darmstadt,
Germany, nowak @mathematik.tu-darmstadt.de

Dynamic graph reliability problems occur in many real world ap-
plications. Production planning in mechanical engineering is one
of these. For non-dynamic graph reliability problems dynamic pro-
gramming approaches are known. However, the dynamic problem
is PSPACE-hard. Hence, any approach leading to tractable models
is of interest. Dependencies between probabilities of edges cause
difficulties in finding a suitable model. We approach the problem
from a mixed integer programming point of view and will present
models and first solution approaches to problem variants and sub-
problems.

3 - Stochastic programming models for distribution of
scarce resources under uncertainty

Alexei Gaivoronski, Industrial Economics and
Technology Management, Norwegian University of
Science and Technology, Alfred Getz vei 1, 7491,
Trondheim, Norway, alexei.gaivoronski @iot.ntnu.no

We present stochastic programming models for distribution of
scarce resources under stochastic demand. Often it is not enough to
maximize profit/minimize cost. We aim at striking balance between
risk of not meeting demand satisfaction targets and performance in
terms of cost and profit, borrowing ideas from financial theory. Two
application examples are presented: one from maintenance of ser-
vice contracts in high tech industry and another from water resource
management. Architecture of decision support system is discussed
and results of numerical experiments are provided.

B MG-14
Monday 17:25-18:45
GSI- S 32

Experimental OR

Stream: Experimental Economics and Game Theory
Invited session

Chair: Andreas Novak, Business Administration,

Bruennerstrasse 72, A-1210, Vienna,

andreas.novak @univie.ac.at

1- A differential game related to terrorism: stationary
nash and Stackelberg strategies

Andreas Novak, Business Administration,

Bruennerstrasse 72, A-1210, Vienna,

andreas.novak @univie.ac.at, Gustav Feichtinger,

George Leitmann
The question of how best to prosecute the *war on terror’ leads to
strategic interaction in an intertemporal setting. We consider a non-
zero sum differential game between a government and a terrorist
organisation. Due to the stateseparability of the game we are able
to determine stationary Nash and Stackelberg solutions in analytic
form. Their comparison as well as the sensitivity analysis deliver
interesting insight into the design of efficient measures to combat
terror.

2 - Defining Stackelberg equilibria on discrete multlay-
ered networks

Dmitrii Lozovanu, Institute of Mathematics and
Computer Science, Academy of Sciences of Moldova,
Academiei 5, IMI, MD-2020, Chisinau, Moldova,
Moldova, Republic Of, lozovanu@math.md, Stefan
Pickl
The author introduces specific control problems on so-called mul-
tilayered networks. These extend classical deterministic control
problems. Stackelberg equilibria are defined. Suitable algorithms
are derived exploiting the underlying multilayered structure.

3 - Cooperation within a pdg with unknown length

Ulrike Leopold-Wildburger, Statistics and Operations

Research, Karl-Franzens-University, Universititsstrae

15/E3, 8010, Graz, Austria, ulrike.leopold @uni-graz.at
The study examines the influence of pre-existing individual differ-
ences in social value orientations measured by the outcomes to one-
self and others according to the ring measure by McClintock 1978.
‘We run a simulation in the lab to be able to figure out the high per-
centage of cooperation in a PDG in which the length of the game is
unknown to the players and the fact that cooperation is significantly
dependent on the type of the subjects. The experiment study found
out that prosocial people demonstrated significantly more coopera-
tion than proselfish within a PDG.

4 - System dynamics and experimental design support-
ing the simulation and the analysis of a complex
lotka-volterra system
Stefan Pickl, Department for Computer Science,
Universitit der Bundeswehr Miinchen, heisenbergstr.
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39, 85577, Neubiberg-Miinchen, Bavaria, Germany,

stefan.pickl @unibw.de, Ulrike Leopold-Wildburger,

Johannes Leitner
General Lotka Volterra Systems can be used to simulate and an-
alyze cooperative and non-cooperative behaviour within n-players
conflict situations. The authors present an approach which applies
techniques from System Dynamics to identify certain equilibria so-
lutions. Experimental settings are used to characterize these so-
lutions in such a way that the impact of parameter changings and
human behaviour is analyzed for distinguished examples.

B MG-15
Monday 17:25-18:45
Einstein

Optimizing routes
Stream: Vehicle Routing

Invited session

Chair: Juan José Salazar Gonzalez, Estadistica e
Investigacién Operativa, Universidad de La Laguna
(Tenerife), Av. Astrofisico Francisco Sanchez, s/n, 38271,
La Laguna, Tenerife, Spain, jjsalaza@ull.es

1 - Valid inequalities for the cvrp obtained by projecting
a capacitated multicommodity flow formulation

Maria Joao Lopes, Departamento de Métodos
Quantitativos, ISCTE - IUL,Centro de IO da FCUL,
Av. das Forcas Armadas, 1649-026, Liboa, Portugal,
mjfl @iscte.pt, Luis Gouveia

We present valid inequalities for the Capacitated Vehicle Routing
Problem that are obtained by projecting the set of feasible solutions
of the Linear Programming relaxation of a Capacitated Multicom-
modity Flow formulation into the space of variables involved in a
Capacitated Single-Commodity Flow formulation. Other inequali-
ties are obtained by strengthening some of these valid inequalities.

2 - An ilp improvement procedure for the open vehicle
routing problem

Paolo Toth, DEIS, University of Bologna, Viale
Risorgimento 2, 40136, Bologna, Italy,
paolo.toth@unibo.it, Majid Salari, Andrea Tramontani

We present a heuristic improvement procedure for the Open Vehicle
Routing Problem (OVRP), a variant of the Capacitated and Distance
Constrained VRP in which the vehicles are not required to return to
the depot after completing their service. Given an initial feasible
solution, the method follows a destruct-and-repair paradigm, where
the given solution is randomly destroyed and repaired by solving
an ILP model. We report computational results on benchmark in-
stances from the literature. For several instances, the proposed al-
gorithm is able to find the new best known solution.

3 - A randomised method for solving the line design
problem for connected rapid transit networks

Laureano Fernando Escudero, Dept. de Estadistica e
Investigacion Operativa, Universidad Rey Juan Carlos,
c/Tulipan, S/n, 28933, Mostoles (Madreid), Spain,
laureano.escudero@urjc.es, Susana Mufioz

In this work we tackle a modification of the well-known extended
rapid transit network design problem to allow the definition of cir-
cular lines and to obtain a connected network. It is assumed that
whichever two stations are linked by one line at most. Given the
stations and the links between them to be constructed, we propose
a randomised greedy heuristic procedure that attempts to minimise
the number of transfers that should be done by the users to arrive at
their destinations, in such a way that the number of lines that pass
through each station is as small as possible.
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4 - A branch-and-cut-and-price approach for a bus
school problem

Juan José Salazar Gonzalez, Estadistica e Investigacion
Operativa, Universidad de La Laguna (Tenerife), Av.
Astrofisico Francisco Sanchez, s/n, 38271, La Laguna,
Tenerife, Spain, jjsalaza@ull.es, Jorge Riera-Ledesma

The problem is designing a set of optimal school bus routes with
the purpose of carrying students to their schools. We are given with
schools and bus stops. Each bus stop is reachable by some stu-
dents, possibly going to different schools. The aims are assigning
students to stops and finding least-cost trips and choosing a vehicle
to serve each trip. We propose an integer linear formulation, and
several families of valid inequalities are derived to strengthen the
linear relaxation. A branch-and-cut-and-price procedure has been
developed, and a extensive computational experience is presented.

B MG-16
Monday 17:25-18:45
Koenig

Cutting and Packing 3

Stream: Cutting and Packing
Invited session

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

1- A constructive bin-oriented algorithm for the two-
dimensional bin packing problem with guillotine
cuts

Christoforos Charalambous, Frederick University,
1036, Nicosia, Cyprus,

c.charalambous @frederick.ac.cy, Khalil Hindi,
Krzysztof Fleszar

A constructive, bin-oriented algorithm addressing the 2DBPI*IG
problem is presented. The algorithm propagates by deciding a set
of items to occupy the bin base and subsequently addressing the re-
maining free subspaces by applying the same algorithm in a recur-
sive fashion. The items that occupy the base are decided by using
a first-fit approach on various sorting sequences and adaptively em-
ploying a combination of space-utilisation and average-item-area
for determining which to apply. Results on benchmark problems
show improved performance on all classes in moderate execution
times.

2 - Bin packing problem with the constraint longest
items at the bottom

Nazahet Fellah, Elctrical and electronical engineering
department, faculty of engineering, M hamed
BougaraUniversity of Boumerdes, Avenue de
I’indépendance, 35000, Boumerdes, Algeria,
nazahet_fellah@umbb.dz, Méziane Aider

We deal with one of the NP hard optimization problems:The on-
line variable sized bin packing problem requiring that longer items
should be placed at the bottom of the shorter ones in bins.Given a
list of items each of normalized size and an infinite supply of bins of
different sizes less or equal one.Our task is to minimize the global
size of the used bins.We study the behaviour of the heuristic Next
Fit Using Largest bins only.We propose a new polynomial heuris-
tic named Improved Best Fit which has an upper bound of two for
treating two cases: increasing order and decreasing one.
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3 - Lower bounds with small complexity for the two-
dimensional rectangular bin packing problem

J. M. Valério de Carvalho, Departamento de Produgao
e Sistemas, Universidade do Minho, 4710 053, Braga,
Portugal, ve@dps.uminho.pt, Rita Macedo, Cldudio
Alves, Jiirgen Rietz

The two-dimensional Guillotine cutting stock problem is investi-
gated, especially the exact and the inexact case of cutting in two
stages.

Lower bounds are obtained with small, polynomial complexity by
maximal dual feasible functions.

Computational tests with instances of the literature prove the
strength of the bounds.

B MG-17
Monday 17:25-18:45
Rheinaue

Resource constraints scheduling with
real problem characteristics

Stream: Scheduling under Resource Constraints
Invited session

Chair: Vicente Valls, Departamento de Estadistica e
Investigacion Operativa, University of Valencia, Dr.
Moliner,50, Burjasot, 46100, Valencia, Spain,
Vicente.Valls@uv.es

1- Scheduling and routing pallet-picking operations
using different types of forklifts and rfid technology

Francisco Ballestin, Department of Statistics and OR,
Public University of Navarra, Campus Arrosadia, S/N,
31006, Pamplona, Spain, Francisco.Ballestin@uv.es,
M. Pilar Lino, M. Angeles Pérez, Sacramento
Quintanilla, Vicente Valls

The use of Radio Frequency IDentification technology is chang-
ing the management of warehouse operations.We consider a multi-
parallel-aisle warehouse where different types of forklifts travel
to store/retrieve one pallet on each trip.RFID technology (active
tags throughout the warehouse,readers in forklifts) indicates,in real
time,the position of each forklift. After a storage location assign-
ment problem determines the location of a pallet,we select in real
time an adequate forklift for this location, a route and a starting
time,with the objective of minimizing the total material handling
cost.

2 - Searching for the best modes in the mrcpsp/max

Francisco Ballestin, Dpto. Estadistica E.I.O.,
Universidad Publica de Navarra, Pamplona, Spain,
francisco.ballestin@unavarra.es, Vicente Valls,
Agustin Barrios
In the multi-mode resource constrained project scheduling problem
multiple execution modes are available for the activities, which are
connected through time lags. The objective is to determine a mode
and a start time for each activity such that the temporal and re-
source constraints are met and the project duration is minimised.
The heuristic is a repetition of two-phases. In the first one, a sim-
ulated annealing seeks for the best mode for each activity. In the
second phase an existing heuristic algorithm is applied to provide a
solution for the problem with unique mode for activity.

3 - Sensibility and robustness in a dynamic and online
rcpsp/max problem.

David Gomez-Cabrero, Clinical Gene Networks AB,
Clinical Gene Networks AB, Karolinska Sience Park,

171 77, Stockholm, Sweden, david.gomez@uv.es,

Vicente Valls
In this paper we deal with a dynamic online stochastic multimode
resource constrained project scheduling problem. Due dates for the
starting and finishing times of the tasks and temporal constraints
are considered. We develop several surrogate measures of robust-
ness on the idea of emptying those types of workers which would
be required for future "expected’ tasks. Those surrogate measures
are used in a proactive-reactive method and the sensibility of the
method is tested against (a) "decrease in the workforce” and (b) "in-
crease in the expected duration".

4 - 2d parameterized models for project management
test generation

Constanta-Nicoleta Bodea, Economic Informatics, The
Academy of Economc Studies, 15-17, Calea Dorobanti
Street, Sect 1, Bucharest, 010552, Bucharest,
Romania, bodea@ase.ro, Maria Dascalu
The paper proposes two models for project management test gener-
ation, using assessed knowledge difficulty and diversity as param-
eters. One model is a test generator producing tests with L, level
of difficulty. It selects a minimum number of questions, having
the required difficulty level and covering all the concepts related
to the assessed competences. The second model chooses k ques-
tions covering most of the concepts needed by assessed competence.
Both models consider the test generation as a constrained optimiza-
tion problem and use a knowledge representation based on concept
space graphs.

B MG-18
Monday 17:25-18:45
Lenné

Convex and Nonconvex Optimization

Stream: Convex Optimization 2

Invited session

Chair: Asuman Ozdaglar, Massachusetts Institute of
Technology, 02139-4307, Massachusetts, United States,
asuman@MIT.EDU

Chair: Gerhard-Wilhelm Weber, Institute of Applied
Mathematics, Middle East Technical University, ODTU,
06531, Ankara, Turkey, gweber @metu.edu.tr

1 - Computing bounds for the capacitated multifacility
Weber problem by branch and price and lagrangean
relaxation

Burak Boyaci, Industrial Engineering, Engineering,
Bogazici Universitesi Endustri Muhendisligi, Guney
Kampus Bebek, 34342, Istanbul, Turkey,
burak.boyaci@boun.edu.tr, I. Kuban Altinel, Necati
Aras
The capacitated multi-facility Weber problem is concerned with lo-
cating m facilities in the plane, and allocating their capacities to n
customers at minimum total cost, which is a non-convex optimiza-
tion problem and difficult to solve. In this work we relax the capac-
ity constraints and solve the uncapacitated Lagrangean subproblems
every step of a subgradient algorithm. Their objectives have facility
dependent distance functions, which is different than the usual mul-
tifacility Weber problem. We solve them by branch-and-price using
column generation with concave minimization pricing.

2 - Efficient heuristics for the multi-commodity capaci-
tated multi-facility Weber problem

Mehmet Hakan Akyiiz, Industrial Engineering,
Galatasaray University, Ciragan Caddesi No:36

81



MG-19

EURO 23 - Bonn 2009

Ortakoy, 34357, Istanbul, Turkey,
mhakyuz@gsu.edu.tr, Temel Oncan, 1. Kuban Altinel

The Multi-commodity Capacitated Multi-facility Weber Problem
(MCMWP) is concerned with locating I capacitated facilities in the
plane to satisfy the demand of J customers to K distinct commodi-
ties with the minimum total transportation cost. Given fixed cus-
tomer locations, demands and capacities, the commodity flow be-
tween each pair of facility and customer is subject to road capacity
constraints. The MCMWP is a non-convex optimization problem
and difficult to solve. We propose several efficient heuristics for
MCMWP and report computational experiments on randomly gen-
erated test instances.

3 - A feasible direction method for nonsmooth noncon-
vex optimization

Mario Tanaka Filho, Mechanical Engineering, Federal
University of Rio de Janeiro, CAIXA POSTAL 68503
CIDADE UNIVERSITARIA 21945-970 - Rio de
Janeiro, RJ - Brasil - Caixa-Postal: 68503, 21945-970 ,
Rio de Janeiro, Rio de Janeiro, tanaka@ufpa.br, Jose
Herskovits, Napsu Karmitsa
A technique for locally Lipschitz continuous functions is proposed.
We define an equivalent constrained nonlinear program EP. A se-
quence of auxiliary linear programs AP is constructed by substitu-
tion of the constraints of EP by cutting-planes. A Feasible Descent
Direction for AP is obtained, based on the Feasible Directions In-
terior Point Algorithm, FDIPA, and a step-length is computed. The
step length is considered serious if an appropriated rule is satisfied.
If the step is not serious, AP is updated and a new search direction
is computed. This is repeated until a serious step is obtained.

4 - Simplex based solution of convex quadratic pro-
gramming problems

Zsolt Csizmadia, Fair Isaac, Trinity 64, CV32 5YN,

Leamington Spa, United Kingdom,

zsoltcsizmadia@fairisaac.com
The talk presents the numerical behavior of four different simplex
based approaches to convex quadratic programming problems: a cut
generation and a column generation approach inspired by methods
from nonlinear programming, a generalized direct primal simplex
method, and the simplex based solution of the Karush-Kuhn-Tucker
system. We identify problem classes that are the most suitable to
each approach, as well as presenting worst case scenarios. The pre-
sented results are based on recent research related to the enhance-
ment of the simplex based quadratic solver in the FICO Xpress-MP
suite.

B MG-19
Monday 17:25-18:45
Haber

Genetic Algorithms

Stream: Metaheuristics

Invited session

Chair: André Rossi, Lab-STICC - UBS, Université

Européenne de Bretagne, 56100, Lorient, France,

andre.rossi @univ-ubs.fr

1 - Tuning genetic algorithms by using simulation opti-
mization techniques

Helcio Vieira Junior, Divisdo de Engenharia Mecanica,
Instituto Tecnoldgico de Aerondutica, Praca Marechal
Eduardo Gomes, 50 - Vila das Acdcias, 12.228-900,
Sao José dos Campos, SP, Brazil, helcio@ita.br, Karl
Heinz Kienitz, Mischel Carmen N. Belderrain
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Adequate tuning of Genetic Algorithm (GA) parameters is very im-
portant to achieve good performance but trial and error procedures
can be very time-consuming. To solve this problem, we propose
the use of the Simultaneous Perturbation Stochastic Algorithm to
perform the tuning of GA parameters. We implemented the Simple
Genetic Algorithm (SGA) to optimize two difficult test-functions.
The SGA with optimally tuned parameters achieved an average im-
provement of 64.2% and 40.7% in, respectively, 100 independent
replicas of the Griewank and Pintér test-functions in relation to the
non-optimized SGA

2 - Index tracking with genetic algorithms

Peter Rossbach, Wirtschaftsinformatik, Frankfurt
School of Finance & Management, Sonnemannstraf3e
9-11, 60314, Frankfurt,

p-rossbach @frankfurt-school.de, Denis Karlow

Index Tracking is a method to reproduce the performance of a stock
market index without purchasing all of its stocks. For a fixed num-
ber of stocks the problem is to choose the appropriate titles and
weights, a vast combinatorial problem. We apply a hybrid genetic
algorithm (GA), where the stocks are selected by the GA and the
weights by quadratic programming. We implement a GA with a bi-
nary coded and one with a real-value coded problem representation.
The empirical results show that both variants outperform the heuris-
tics used in practice and that the real-value coded GA outperforms
all others

3- A hybrid simulated annealing/genetic algorithm
method for the global optimization of mixed-integer
nonlinear programming problems with applications
to industrial design

Fattaneh Cauley, Business Division, Pepperdine
University, 24255 Pacific Coast Highway, 90263,
Malibu, CA, United States,

fattaneh.cauley @pepperdine.edu, Stephen Cauley,
Linda Wang

In this research a Mixed-Integer Nonlinear Programming model has
been developed for the design and operation of Simulated Moving
Bed (SMB) chromatography. SMB is used in the manufacturing
of products that require purification ranging from sugars for soft
drinks, to insulin for diabetics, and other complex pharmaceuticals.
The proposed algorithm is a hybrid of genetic algorithm, simulated
annealing, and a quasi-Newton method. The use of the algorithm is
illustrated through examples from the pharmaceutical industry, and
the food industry.

4 - A genetic algorithm for the complex-constrained as-
sembly line balancing problem

Aliye Ayca Supciller, Industrial Engineering, Dokuz
Eylul University, Muhendislik Fakultesi Endustri
Muhendisligi Bolumu, Tinaztepe Yerleskesi, Buca,
35160, Izmir, Turkey, ayca.supciller@deu.edu.tr, Latif
Salum

The complex-constrained assembly line balancing problem is a line
balancing problem that employs rule-bases to address disjunctions
(OR relations), and some other complicated constraints in model-
ing assemblies. This paper discusses this problem and proposes a
genetic algorithm based solution. The paper demonstrates that the
well-known "if-then-rules" are very convenient to model any as-
sembly constraint which cannot be modeled easily by conventional
precedence graphs. It also demonstrates how genetic algorithms can
be used for this problem.
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B MG-20
Monday 17:25-18:45
Mann

DEA Methodology Il

Stream: DEA and Performance Measurement
Invited session

Chair: Ozren Despic, Aston Business School, Aston
University, Aston Triangle, B4 7ET, Birmingham, West
Midlands, United Kingdom, o.despic@aston.ac.uk

1 - Elliptical frontier model: a new approach for input
allocation in parametric DEA

José Virgilio Guedes Avellar, Instituto de Estudos
Avancados, 12228800, Sao Jose dos Campos, Sao
Paulo, Brazil, avellar@ieav.cta.br, Armando Milioni

Parametric DEA models for input allocation are based on the as-
sumption that the efficiency frontier follows a predefined locus of
points. With this assumption, the problem of fairly assigning a new
input to a set of DMUs becomes easy to solve (Avellar et al. 2007,
"Spherical frontier DEA model based on a constant sum of inputs",
JORS, pp. 1246-1251). We show that the spherical frontier model
(SFM) is not always adequate to represent the efficiency frontier,
present the Elliptical Frontier Model (EFM) and show that, in oppo-
sition to SFM, EFM allows control of the input and output weights.

2- Combining AHP and DEA to enhance en-
trepreneurial decision making

Ulrich Bodmer, Life Science Center, Technical
University of Munich, Chair of Agricultural
Economics, Alte Akademie 14, 85350, Freising,
Bavaria, Germany, Ulrich.Bodmer@tum.de, Tatyana
Vlasyuk

Stakeholders” cognitive maps may be a hindrance in group-
decision-making. Some approaches like the "AHP - Combined
Group Judgement’ strive to solve this problem by means of an al-
gorithm. But this kind of "enforced’ solution may provoke stake-
holders’ resistance. Newer management theories therefore assume
that divergences are to be solved by means of communication that
has to be based on detailed knowledge about the reasons and ex-
tend of divergence. Combining AHP and DEA will be presented to
evaluate diverging perceptions — thus enhancing the stakeholders’
communication and decision-making.

3 - Data envelopment analysis with nonlinear virtual in-
puts and outputs

Lamprini V. Stamati, Informatics, University of
Piraeus, 80, Karaoli & Dimitriou, 18534, Piraeus,
Greece, Istamati @unipi.gr, Dimitris Despotis, Yannis
Smirlis
An underlying assumption in DEA is that the weights coupled with
the ratio scales of the inputs and outputs imply linear value func-
tions. In this paper we relax this assumption, letting some outputs
and/or inputs be characterized by nonlinear value functions. Our
approach is to represent the nonlinear virtual outputs and/or inputs
in a piece-wise linear fashion. The corresponding CCR and BCC
models are presented. Further, we extend the models to deal with
concave output and convex input value functions. Our formulations
transform the original data set in order to apply standard DEA mod-
els.

4 - Geometric dea: theory, models and properties

Ozren Despic, Aston Business School, Aston
University, Aston Triangle, B4 7ET, Birmingham, West
Midlands, United Kingdom, o.despic @aston.ac.uk

Some specific geometric DEA models are well known to the re-
searchers in DEA through so-called multiplicative or log-linear ef-
ficiency models. Valuable properties of these models were noted by
several authors but the models still remain somewhat obscure and
rarely used in practice. The purpose of this paper is twofold: to
show from a mathematical perspective where the geometric DEA
fits in relation to the classical DEA, and through some example ge-
ometric DEA models to demonstrate their further beneficial proper-
ties in practice of decision making and/or efficiency measurement.

B MG-21
Monday 17:25-18:45
Hauptmann

Various Topics in Health Care
Management

Stream: Health Care Management
Invited session

Chair: Jan Vissers, institute of Health Policy and
Management, Erasmus University Medical Centre, Burg.
Oudlaan 50, 3062 PA, Rotterdam, Netherlands,
j-m.h.vissers @erasmusmc.nl

1 - The story of orahs: the euro working group on oper-
ational research applied to health services

Jan Vissers, institute of Health Policy and
Management, Erasmus University Medical Centre,
Burg. Oudlaan 50, 3062 PA, Rotterdam, Netherlands,
j-m.h.vissers @erasmusmc.nl, Sally Brailsford

ORAHS is one of the domain specific EURO Working Groups.
We report on the development of ORAHS as a platform for OR in
health. We have used the papers presented during the meetings of
ORAHS since its inception in 1975 to describe the development in
applying OR approaches and techniques to heath care. We present
an overview of the main application areas and challenges.

2 - Designing for economies of scale vs. economies of
focus in hospital departments

Nelly Litvak, Applied Mathematics, University of
Twente, P.O.Box 217, 7500 AE, Enschede,
Netherlands, n.litvak @ewi.utwente.nl, Peter T.
Vanberkel
Hospitals traditionally segregated resources into centralised func-
tional departments. This organisational model is being challenged
by the idea that higher efficiency and quality of care can be achieved
when services are organised into specialized clinics, which have an
advantage of economies of focus. We present a queuing model,
which is used to measure the tradeoffs between centralised and de-
centralised scenarios. From this model we give direct "rules of
thumb’ for hospital managers. The results support strategic plan-
ning for a new hospital facility at the Netherlands Cancer Institute.

3 - Supporting lean workshops with simulation mod-
elling

Ruth Davies, Warwick Business School, University of

Warwick, Coventry, CV4 7AL, Coventry, Warks,

ruth.davies @wbs.ac.uk
Our research team observed workshops concerned with the oper-
ation of the Acute Medical Unit which was frequently full and
blocked the flow of patients from the Emergency Department to the
wards. A discrete event simulation showed how the AMU operated
and how it might operate if some patients were admitted directly to
their destination wards. The Trust chose to increase the beds on the
AMU rather than to change the admissions policy. We will present
an evaluation of the simulation model which showed that, those that
had seen it, had thought that it had been helpful in the decision mak-
ing.
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B MG-22
Monday 17:25-18:45
Arndt

Optimization in Sustainable Energy

Stream: OR and Environmental Management
Invited session

Chair: Steffen Rebennack, Industrial and Systems
Engineering, University of Florida, 303 Weil Hall, P.O. Box
116595, 32611, Gainesville, Florida, United States,
steffen@ufl.edu

Chair: Niko Iliadis, PSR / EnerCoRD, Plastira street 4, Nea
Smyrni, 171 21, Athens, Greece,
nikolaos.iliadis@a3.epfl.ch

Chair: Panos Pardalos, ISE Department, University of

Florida, 303 Weil Hall, FL 32611, Gainesville, Florida,

United States, pardalos @ufl.edu

1- Electricity and CO2 emissions system prices mod-
eling and optimization

Niko Iliadis, PSR / EnerCoRD, Plastira street 4, Nea
Smyrni, 171 21, Athens, Greece,
nikolaos.iliadis@a3.epfl.ch, Steffen Rebennack, Mario
Veiga Pereira, Panos Pardalos

We present two stochastic models optimizing a power system; from
the perspective of a global system and from a sub-system’s perspec-
tive within a liberalized market. CO2 emission quotas and certifi-
cate prices are considered. The first model seeks to compute the
electricity system marginal price and the CO2 emissions marginal
price by minimizing the system’s operation cost. In the second
model, the revenues of the sub-system are maximized while consid-
ering stochastic inflows, electricity, fuel and CO2 prices. The result-
ing stochastic linear program will be solved via hybrid SDP/SDDP.

2 - Wind farm layout optimization

Michele Samorani, Leeds School of Business,
University of Colorado at Boulder, UCB 419,
80309-0419, Boulder, CO, United States,
michael.samorani @colorado.edu, Harald Reinertsen,
Manuel Laguna

Wind is the fastest growing source of renewable energy. Wind tur-
bines are grouped in wind farms in order to keep the construction
and maintenance costs low. Finding the optimal positions of wind
turbines in the farm is a challenging problem: the wake effect re-
duces the wind speed behind a turbine and therefore also the en-
ergy production of the turbines downwind. We propose a stochastic
mixed 0-1 linear formulation, where we consider all wind direc-
tions. This leads to a better layout and higher revenue for the wind
farm operator than previously proposed methods.

3 - Managerial biases and energy savings: an empiri-
cal analysis of the adoption of process improvement
recommendations

Charles Corbett, UCLA Anderson School of
Management, 110 westwood plaza, box 951481,
90095-1481, Los Angeles, CA, United States,
charles.corbett@anderson.ucla.edu, Suresh
Muthulingam, Shlomo Benartzi, Bohdan Oppenheim

We investigate adoption of energy efficiency initiatives using a
database of over 100,000 recommendations provided to more than
13,000 small and medium sized manufacturing firms in the US. We
identify four managerial biases. Managers are myopic; they are
more influenced by upfront costs than by net benefits; adoption of a
recommendation depends on the sequence in which the recommen-
dations are presented; adoption is not influenced by the number of
options provided to decision makers.

B MG-23
Monday 17:25-18:45
Planck

ANP 1II

Stream: Analytic Hierarchy Processes, Analytic
Network Processes

Invited session

Chair: Sule Onsel, Industrial Engineering Department,
Dogus University, Engineering Faculty Acibadem,
Kadikoy, 34722, Istanbul, Turkey, sonsel @dogus.edu.tr

1- Analysis of the environmental effects of leather
firms active in marmara region in Turkey

Arzum Ozgen, Industrial Engineering Department,
Engineering Faculty, Okan University, Akfirat, Tuzla,
ISTANBUL, 34959, 34959, Istanbul, Turkey,
arzumozgen @gmail.com

Leather manufacturers have scattered settlement in Marmara region
of Turkey. Fast growth of the region has caused the leather manufac-
turers to locate very close to the living quarters. As much as leather
manufacturers get closer to the living areas the inconveniency they
have made increase. Evaluation of the leather manufacturers’ cur-
rent and potential locations respect to the damages and discomfort
they have caused become inevitable. In this study we have evalu-
ated the existing and potential appropriate locations according the
criteria mentioned above by Fuzzy ANP beside sensitivity analysis.

2 - A bi-objective approach for the design of reverse
logistics networks and an application from Turkish
white good industry

Giilfem Tuzkaya, Industrial Engineering Department,
Yildiz Technical University, Barbaros Street, Yildiz,
34349, Istanbul, Turkey, gtuzkaya@yildiz.edu.tr,
Bahadir Gulsun, Sule Onsel

In this study, a novel methodology for reverse logistics network de-
sign problem is proposed. This methodology is constituted from
two stages: Centralized Return Center (CRS) evaluation stage and
the reverse logistics network design (RLND) stage. In the first stage
and integrated fuzzy-ANP & TOPSIS methodology is utilized. In
the second stage, using the CRC weights obtained in the first stage,
the RLND model is solved via Genetic Algorithms (GAs). The pro-
posed methodology is applied to a case from a Turkish white good
industry.

3 - Location selection for taiwanese seaside resorts

Pin-Ju Juan, Department of Tourism and Hospitality,
Tamkang University, 180, Linwei Road, Chiao-hsi
Shiang,, 26247, I-lan County, Taiwan, pj@ocit.edu.tw,
Shin-Yi Lin, Shiuan-Ying Huang

By selecting a new seaside resort, this study intends to explore a
decision model for location selection of seaside resorts. The factors
and criteria for the evaluation decision model are derived from ex-
haustive literature review and experts interviews. By applying the
fuzzy analytical network process (Fuzzy ANP) to obtain factors and
criteria weights. Finally, a recommended solutions are presented
and analyzed based on the strategic plan and can provide valuable
insights for tourism administrators and academics in establishing a
new seaside resort.
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B MG-24
Monday 17:25-18:45
GSI- S 20

Theory of Semi-infinite Programming

Stream: Semi-Infinite Optimization
Invited session

Chair: Francisco Guerra-Vazquez, Actuaria y Matematicas,
Universidad de las Americas, Ex Hacienda Sta Catarina
Martir S/N, 72820, Cholula, Puebla, Mexico,
francisco.guerra@udlap.mx

1- A local duality theorem for nonconvex semi-infinite
programming problems

Francisco Guerra-Vazquez, Actuaria y Matematicas,
Universidad de las Americas, Ex Hacienda Sta
Catarina Martir S/N, 72820, Cholula, Puebla, Mexico,
francisco.guerra@udlap.mx, Jan-J Ruckmann

A local convexification result of the Lagrangian function for finite
nonconvex optimization problems with inequality constraints was
obtained by D. Li and X. L. Sun (J. Optim. Theor. Applic. 104, No.
1, 2000, 109-120), under the linear independence constraint quali-
fication and the second-order sufficiency condition. We show that,
a similar result can be obtained for semi-infinite optimization prob-
lems under a weaker condition, namely, at the local minimizer the
Extended Mangasarian-Fromovitz constraint qualification holds.

2 - Explicit exchange method for convex semi-infinite
programming problems with second-order cones

Shunsuke Hayashi, Graduate School of Informatics,
Kyoto University, Yoshida-Honmachi, Sakyo-Ku,
606-8501, Kyoto, Japan,
shunhaya@amp.i.kyoto-u.ac.jp, Soon-Yi Wu

We consider the convex semi-infinity programming problem with
second-order cone constraints (for short, SOCCSIP). The purpose
of this study is to propose an explicit exchange method for solving
SOCCSIP. Under some mild conditions, we prove that the algorithm
terminates in a finite number of iterations and the output is an ap-
proximate solution of SOCCSIP by using the so-called complemen-
tarity slackness condition with second-order cone and the spectral
factorization in Euclidean Jordan algebra. Preliminary numerical
results are reported to illustrate the effectiveness of the algorithm.

3 - The exact feasibility of randomized solutions of
semi-infinite convex programs

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

In previous contributions, it has been shown that solutions to con-
vex semi-infinite programs that bear a high probability to satisfy the
constraints can be obtained at low computational cost through con-
straints randomization. Here, we present a new fundamental result
on the exact feasibility of the randomized solution: the portion of
unsatisfied constraints has a Beta distribution for all fully-supported
programs. Moreover, the feasibility of the randomized solutions for
all other programs can be bounded based on the feasibility result for
the prototype class of fully-supported programs.

B MG-25
Monday 17:25-18:45
GSI-S 25

Cooperative Games and their
Applications

Stream: Cooperative Game Theory
Invited session

Chair: Joaquin Sdnchez-Soriano, Centro de Investigacion
Operativa, Universidad Miguel Herndndez, Elche, Alicante,
Spain, joaquin@umbh.es

1- How to divide a cake when people have different
metabolism?

M? Luisa Carpente, Matematicas, University of La
Coruiia, Campus de Elvifia, 15071, A Coruiia,
luisacar@udc.es, Balbina- Virginia Casas-Méndez,
Natividad Llorca, Manuel A. Pulido Cayuela, Joaquin
Sdnchez-Soriano

This work deals with bankruptcy problems in which the agents have
different utility functions defined in terms of the quantity of allo-
cated resource. These problems appear for example in some kind of
telecommunications situations or in problems of sharing water re-
sources. We tackle this kind of situation by means of an NTU-game,
which turns out to be ordinally convex and balanced. We introduce
the CEA-rule in this context and provide two characterizations of
this.

2 - The position value for generalized probabilistic
communication situations

Enrique Gonzdlez-Arangiiena, Statistics and Operation
Research III, Complutense University of Madrid,
Avda. Puerta de Hierro s/n, 28040, Madrid, Madrid,
Spain, egaran@estad.ucm.es, Conrado M. Manuel

In G6mez et al. (2008, EJOR 190, 539) an extension of the model
developed by Myerson (1977, Math. of Oper. Res. 2, 225) for
games with communications restrictions is introduced. Authors
consider the usual framework in wich players in a cooperative game
have restrictions in communication possibilities, but they suppose
that these restrictions are reflected in a set of different possible net-
works. In this work, a generalization of the position value (Borm et
al., 1992, SIAM J. on Discrete Math. 5, 305) to these more general
context is defined and characterized.

3 - On a new bankruptcy rule

Mikle Alvarez-Mozos, Universidade de Santiago,
15782, Santiago, Spain, mikle.alvarez@usc.es, M?
Gloria Fiestras-Janeiro, Jose M® Alonso-Meijide

A bankruptcy problem arises when a group of agents claim a por-
tion of a resource larger than the amount available (the estate). The
problem of dividing the total amount among agents satisfying some
fairness principles has been discussed in the literature (Thomson,
2003). We propose a new procedure for splitting the estate and study
its properties.

Thomson, W. (2003) Axiomatic and game-theoretic analysis of
bankruptcy and taxation problems: a survey. Mathematical Social
Sciences 45, 249-297.
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B MG-26
Monday 17:25-18:45
GSI- S 35

Transportation Planning

Stream: Discrete Optimization
Contributed session

Chair: Damien Prot, LICIT, INRETS, 25, avenue Frangois
Mitterrand, 69675, Bron Cedex, France,
damien.prot@inrets.fr

1- Application of transportation model to the fleet op-
erations problem of flour mills of nigeria plc.

Joshua Magbagbeola, BUSINESS
ADMINISTRATION (OPERATIONS RESEARCH),
UNIVERSITY OF LAGOS, UNIVERSITY OF
LAGOS, AKOKA,, LAGOS STATE, NIGERIA, 234,
AKOKA, LAGOS, kunle_magbagbeola@yahoo.com

This paper presents the problem of determining the number of ve-
hicles needed to provide a demand representative transit (DRT) ser-
vice with a predetermined quality for the user in terms of waiting
time at the stops and maximum allowed detour. This methodol-
ogy can be much more effective and straight forward compared to
a simulation approach whenever detailed data on demand patterns
are not available. Computational results under a fairly broad range
of test problems show that the model can provide an estimation of
the required size of the fleet in several different scenarios.

2 - Optimizing reserve capacity of urban road networks,
by the concurrent design of one-way and two-way
links and lane additions

Elnaz Miandoabchi, Faculty of Industrial Engineering,
AmirKabir University of Technology, 424, Hafez Ave,
15875, Tehran, Tehran, Iran, Islamic Republic Of,
el.miandoabchi @aut.ac.ir, Reza Zanjirani Farahani

This paper addresses the problem of designing street directions and
lane additions in urban road networks, based on the concept of re-
serve capacity. The problem is to find the optimum configuration
of one-way and two-way streets and the optimum selection of street
lane addition projects, considering the maximization of reserve ca-
pacity, in two problem variations. The proposed problems are mod-
eled as mixed-integer bi-level mathematical models. A genetic al-
gorithm and an evolutionary simulated annealing algorithm are pro-
posed to solve the models. Computational results are presented.

3 - Capacity analysis of railway lines from the perspec-
tive of new transport service providers.

David Canca, School of Engineers, University of
Seville., Av. de los Descubrimientos s/n, Isla de la
Cartuja, 41092, Seville, Spain, dco@us.es, Alejandro
Zarzo, Enelis Palma
The EU policy on transport shows a strong commitment to use of
rail transport. This paper, from a mixed model of scheduling and re-
scheduling, analyzes the actual capacity of railway tracks shared by
different service providers. The initial interest lies in knowing the
potential number of trains that can be scheduled in the existing free
intervals. We discuss the desirability of modifying the infrastruc-
ture in order to allow train overlapping and overtaking. This work
was developed with the support of projects CEDEX. PT-2007-003-
08CCPP and Andalusian Government. Ref P0O6-TEP-02219.

4 - Connecting maximum air traffic density and
colouration problems

Damien Prot, LICIT, INRETS, 25, avenue Frangois
Mitterrand, 69675, Bron Cedex, France,
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damien.prot@inrets.fr, Sophie Constans, Rémy

Fondacci, Christophe Rapine
We define and study the maximum density problem linked to the
design of a new European air traffic system. Our aim is to mini-
mize the number of conflicts between aircraft flying on orthodromic
routes. We model this problem as the search for a special indepen-
dent set on the conflicts graph: this set has to be dense on each
route. An additional difficulty arises because the conflicts graph is
infinite; however the problem can be represented in a compact way
with another graph modeling. We show a link between our problem
and coloration. We give upper and lower bounds on the density of a
solution.

B MG-27
Monday 17:25-18:45
GSI-S 21

Auctions

Stream: Auctions
Contributed session

Chair: Georg Ziegler, Boltzmannstr. 3, 85748, Garching,
Germany, georg.ziegler@mytum.de

1 - Optimal procurement auctions design with endoge-
nous quantity

Junyi Pu, Industrial & Manufacturing System
Engineering, The University of Hong Kong, Room
824, Haking Wong Building, The University of Hong
Kong, 100027, Hong Kong, joseph.jypu@ gmail.com,
Lingyau Chan
This paper studies the optimal auction design for a buyer faced with
multiple competing suppliers. It is known that the buyer can max-
imize its profits by using a payment-quantity schedule in an auc-
tion. This paper shows that a well-designed demand schedule which
specifies the quantity as a function of price can also be optimal. The
new approach equals the former one under certain settings, which
helps to explain the reasons why the former approach is sensitive to
different auction formats.

2 - Xml-based data standard for market clearing mech-
anisms

Eugeniusz Toczytowski, Inistitute of Control &
Computation Engineering, Warsaw University of
Technology, Nowowiejska 15/19, 00-665, Warsaw,
mkaleta@elka.pw.edu.pl, Mariusz Kaleta, Kamil
Smolira, Piotr Palka, Przemysaw Kacprzak, Izabela
Zoltowska, Tomasz Traczyk

A great number of different attempts to the market clearing mecha-
nisms can be observed. These attempts are hard to compare on the
common test cases due to huge effort needed for data adaptation.
M3 is a XML-based data model, which describes the input and out-
put data of a market clearing process, which usually takes a form
of optimization task. Its main advantage is high expressiveness.
M3 covers most of the known trade mechanisms, including dif-
ferent auction types, multi-commodity mechanisms, bilateral con-
tracts. An on-line repository of the tools and reference data cases is
established.

3 - Combinatorial versus multicommodity auction for
indivisible network resources allocation

Kamil Koltys, Institute of Control and Computation
Engineering, Warsaw University of Technology, ul.
Nowowiejska 15/19, 00-665, Warsaw, Poland,
K.J.Koltys @elka.pw.edu.pl, Izabela Zoltowska,
Eugeniusz Toczylowski, Piotr Palka
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Efficient bandwidth trade requires development of advanced busi-
ness tools. Auctions seem to be the best forms of optimized trad-
ing mechanisms, facilitating end-to-end network paths trading. We
analyse two important types of mechanisms auctioning indivisible
amounts of bandwidth: combinatorial and multicommodity auc-
tions. The comparison of both approaches is based on a large set
of test data generated from the SNDIib library. It is performed in
terms of allocation, revenue and computational efficiency.

4 - On the worst-case efficiency of the combinatorial
clock auction

Georg Ziegler, Boltzmannstr. 3, 85748, Garching,

Germany, georg.ziegler@mytum.de, Martin Bichler,

Pasha Shabalin
For many combinatorial auctions (CAs) no formal solution concept
is available. However, CAs are promising to increase economic util-
ity. The US Federal Communication Commission (FCC) has dis-
cussed several CA formats and used one in an auction of frequency
licenses last year. Worst case efficiency analysis of CAs has not
been discussed in the literature so far although it helps to under-
stand what can get wrong and provides a benchmark of certain CA
designs. We show the worst case efficiency of the Combinatorial
Clock auction under different assumptions on bidding behavior and
auction size.

B MG-28
Monday 17:25-18:45
GSI-S 1

Financial Optimization 4

Stream: Financial Optimization
Invited session

Chair: Giacomo Patrizi, Statistica, Probabilita’ e Statistiche
Applicate, La Sapienza, University of Rome, Piazza Aldo
Moro 5, 00185, Rome, g.patrizi @caspur.it

1- Own-company stockholding and work effort prefer-
ences of an unconstrained executive

Sascha Desmettre, Department of Financial
Mathematics, Fraunhofer ITWM, Fraunhofer Platz 1,
67663, Kaiserslautern, Germany,

sascha.desmettre @itwm.fraunhofer.de, John Gould,
Alexander Szimayer

We develop a framework for analyzing an executive’s own-company
shareholding and work effort preferences.The executive invests his
personal wealth without constraint in the financial market, includ-
ing the shares of his own company whose value he can influence by
work effort.The executive’s investment and work effort strategy is
derived in closed-form, and an indifference utility rationale is used
to determine his compensation.Our results have implications for the
assessment of executive quality,e.g. our executive’s investment in
his own company’s shares identifies his work effectiveness.

2 - Dynamic analysis of empirical stochastic financial
processes

Laura Di Giacomo, Statistica, Probabilita’ e Statistiche
Applicate, La Sapienza Universita’ di Roma, Piazza
Aldo Moro 5, 00185, Roma, Italy, lauradg@caspur.it,
Giacomo Patrizi
Models to determine optimal control policies of empirical financial
processes require simultaneous estimation and optimization tech-
niques, through a dynamic constrained system specification.
The dynamic processes must be considered non stationary and ex-
hibit uncertainty effects, often modelled as additive components but
should not be excluded from the model.
The algorithm is described and certainty equivalent solutions are
derived. This dominates other approaches which are limited by the
assumptions of efficient markets, linear disturbances and stationary
series.

3 - Portfolio optimization under the value-at-risk con-
straint

Traian Pirvu, McMaster University, Hamilton Hall,
Room 218, LL8S 4K 1, Hamilton, Ontario, Canada,
tpirvu@math.mcmaster.ca

In this paper we analyse the effects arising from imposing a Value-
at-Risk constraint in an agent’s portfolio selection problem. The
financial market is incomplete and consists of multiple risky assets
(stocks) plus a risk-free asset. The risk of the trading portfolio is re-
evaluated dynamically, hence the agent must satisfy the Value-at-
Risk constraint continuously. The portfolio selection, a stochastic
control problem, is reduced, in this context, to a deterministic con-
trol one, which is analysed, and a numerical treatment is proposed.

4 - Dynamic derivative financial management: a cer-
tainty equivalent formulation

Giacomo Patrizi, Statistica, Probabilita’ e Statistiche
Applicate, La Sapienza, University of Rome, Piazza
Aldo Moro 5, 00185, Rome, g.patrizi @caspur.it, Laura
Di Giacomo
Non stationary and stochastic processes require simultaneous es-
timation and optimal control algorithms to determine ex ante cer-
tainty equivalent solutions to fincial processes which are ex post
facto optimal solutions so that precise predictions are obtained.
The appropriate structure of the optimal model of the financial pro-
cess and the optimal control are determined by an algorithm formu-
lated as generalized variational inequalities with setvalued maps.
Convergence results are derived and comparative implementations
are given

B MG-29
Monday 17:25-18:45
GSI-S2

Financial Aspects of Energy Topics

Stream: Energy and Emission Markets
Invited session

Chair: Steffen Rebennack, Industrial and Systems
Engineering, University of Florida, 303 Weil Hall, P.O. Box
116595, 32611, Gainesville, Florida, United States,

steffen @ufl.edu

Chair: Niko Iliadis, PSR / EnerCoRD, Plastira street 4, Nea
Smyrni, 171 21, Athens, Greece,
nikolaos.iliadis@a3.epfl.ch

Chair: Panos Pardalos, ISE Department, University of
Florida, 303 Weil Hall, FL 32611, Gainesville, Florida,
United States, pardalos@ufl.edu

1- Managing risk through option contracts on the
strategic petroleum reserve

Fernando Oliveira, Operations Management, Essec
Business School, Avenue Bernard Hirsch - BP 50105,
95021, Cergy-Pontoise, oliveira@essec.fr, Frederic
Murphy

‘We design and evaluate financial options for market-based manage-
ment of the U.S. government’s Strategic Petroleum Reserve (SPR).
We use a Markov Game to model the interactions between a pub-
lic player that maximizes social welfare and a representative private
player that can be a pure speculator or a refiner. We value the op-
tions required to manage the SPR. We show how the options trading
model can be used to partially finance the SPR and that a market-
based management of the SPR can be used to manage private risks.
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2 - Centralized and decentralized compressed air stor-
age for enhanced grid integration of wind power

Reinhard Madlener, RWTH Aachen University, 52056,

Aachen, Germany, rmadlener @eonerc.rwth-aachen.de,

Jochen Latz
‘We model the economic feasibility of compressed air storage (CAS)
to improve wind power integration. The base case is a wind park
with 100 MW installed capacity and no storage facility. In Vari-
ant 1 we add a central CAS system with 90 MW compressor and
180 MW generation capacity. The CAS system is operated inde-
pendently of the wind park so profits at the spot market and reserve
power market are maximized. Variant 2 is an integrated, decen-
tralized CAS system, where each wind turbine is equipped with a
compressor and no generator.

3 - Power plant investments under uncertainty

Ralf Schemm, BET Aachen, 52070, Aachen, Germany,

Ralf.Schemm @bet-aachen.de
The approach examines investment decisions in power generation
technologies and the resulting power price in the year 2040 with the
help of a stochastic bid-based spotmodel. The decision process is
based on modern portfolio theory, whereby decisions under uncer-
tainty are made by considering the trade off between the mean and
risk parameters of the portfolio return in an utility function. The
focus of this analysis is on the parameters and the degree of tech-
nological diversification of the optimal portfolio decision and their
dependence on the risk aversion of the investors.

B MG-30
Monday 17:25-18:45
GSI- S 26

Discrete and Global Optimization

Stream: Discrete and Global Optimization
Invited session
Chair: Duan Li, Systems Engineering & Engineering

Management, Chinese University of Hong Kong, Shatin,
NT, Hong Kong, 00000, Shatin, NT, dli@se.cuhk.edu.hk

Chair: Xiaoling Sun, School of Management, Fudan
University, 670 Guoshun Road, Shanghai 200433, P. R.
China, 200433, Shanghai, China, xls@fudan.edu.cn

1- Separable relaxation for nonconvex quadratic inte-
ger programming: an integer diagonalization ap-
proach

Xiaoling Sun, School of Management, Fudan
University, 670 Guoshun Road, Shanghai 200433, P.
R. China, 200433, Shanghai, China,
xIs@fudan.edu.cn, Xiaojin Zheng, Duan Li

We present an integer diagonalization approach for deriving new
lower bounds for general quadratic integer programming problems.
Semi-unimodular transformations are introduced to diagonalize a
symmetric matrix and meanwhile preserve integral property of the
feasible set. Separable quadratic integer program can then be ob-
tained as a relaxation of the nonseparable quadratic integer program
via semi-unimodular transformation. Lagrangian decomposition
and convex relaxation schemes for the relaxed separable quadratic
integer programming problem are analyzed and their tightness are
compared.

2 - Cardinality constrained quadratic optimization

Jianjun Gao, System engineering and Engineering
management, The Chinese University of Hong Kong,
Room 910a, MMW Engineering Building,, The
Chinese University of Hong kong, Shatin, N.T, Hong
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Kong, NA, Hong Kong, Hong Kong,
jigao@se.cuhk.edu.hk, Duan Li

We consider in this paper the problem of minimizing a strictly con-
vex quadratic function subject to a cardinality constraint. Such a
problem formulation naturally arises in portfolio selection and sta-
tistical analysis. Motivated by a geometric point of view that solv-
ing such a problem is equivalent to finding the minimum-volume
ellipsoid that touches an s-subspace, where s is the given cardinal-
ity number, we propose in this research some efficient bounds. By
integrating such bounds into a branch and bound algorithm, CCQO
problems with a relatively large size can be solved efficiently.

3 - Convex relaxation for nonconvex quadratic pro-
gramming problems: best d.c. decomposition and
sdp formulation

Duan Li, Systems Engineering & Engineering
Management, Chinese University of Hong Kong,
Shatin, NT, Hong Kong, 00000, Shatin, NT,
dli@se.cuhk.edu.hk, Xiaojin Zheng, Xiaoling Sun

‘We investigate a general convex relaxation scheme via D.C. decom-
positions for linearly constrained nonconvex quadratic program-
ming and reveal an equivalence between the “best” parametric D.C.
decomposition and its corresponding semidefinite relaxation formu-
lation. We gain dual benefits from this interesting equivalence: (i)
Reduction of the iterative dual search process in finding the best
D.C. decomposition to a single SDP formulation, and (ii) Identifi-
cation of a feasible solution of the primal problem by solving the
convex relaxation corresponding to the SDP solution.

B MG-31
Monday 17:25-18:45
GSI- S 34

Data mining in finance

Stream: Data Mining
Contributed session

Chair: Steve Frensch, Chemical Engineering, University of
Toronto, Department of Chemical Engineering & Applied
Chemistry Universityof Toronto, 200 College Street, M5S
3ES, Toronto, Ontario, Canada, s.frensch@utoronto.ca

1 - Data mining for mutual funds’ success drivers and
future performance

Steve Frensch, Chemical Engineering, University of
Toronto, Department of Chemical Engineering &
Applied Chemistry Universityof Toronto, 200 College
Street, M5S 3ES, Toronto, Ontario, Canada,
s.frensch@utoronto.ca, Joseph Paradi

With data from the Canadian Mutual Fund industry this paper looks
at applications of machine learning to better understand fund level
asset flows. Existing work in this field has traditionally used lin-
ear regression forecasting models, yet has also uncovered nonlin-
ear relationships between past performance and asset flows. This
paper investigates methods of incorporating nonlinearities into ex-
isting empirical models as well as looking at the forecasting per-
formance gains from using machine learning algorithms to select
attributes and construct nonlinear asset flow forecasting models.

2 - Probabilistic delay-accuracy trade-off in trend turn-
ing detection of noisy stock time series

Hang Yu, 605 W Madosion St Apt #1613, 60661,
Chicago, IL, United States, garyyh@yahoo.com
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In this paper, we establish a statistical model to quantify the link be-
tween delay and accuracy in turning point detection for stock time
series. We model stock prices as an aggregation of a trend and a
noise. The trend is modeled as a Poisson process after empirical
analysis and the noise is modeled as an ARCH process. We perform
a closed form analysis and obtain a theoretical relationship between
the accuracy-delay trade-off for the linear filtering de-noising tech-
nique. We verify the solution by our experiment on real stock time
series.

3 - Analyzing financial resource structuring patterns
using data mining: evidence from istanbul stock ex-
change

Banu Esra Aslanertik, Business Administration, Dokuz
eylul University Faculty of Business, Kaynaklar
Campus Tynaztepe, Buca, 35160, Izmir,
esra.aslanertik@deu.edu.tr, Sabri Erdem

The two basic types of creating financial resources are to make debt
and/or equity financing. The balance between these two mainly de-
termines the resource portfolio of the companies. This study ex-
amines the financial resource types in a portfolio using data mining
techniques like association rules,cluster analysis. The aim is to find
the relations between the portfolio structures and company charac-
teristics. The data is derived from the companies’ financial state-
ments and their disclosures that were registered in ISE. The results
will provide great benefits to financial decision makers.

4 - Evaluating the impact of adding a new retail to an
existing loyalty club

Maximo Bosch, Industrial Engineering, University of
Chile, Republica 701, Santiago, Chile,
mbosch@dii.uchile.cl, Jose Godoy

We present the case of a Loyalty Club with a large number of asso-
ciate retailers that needs to estimate the impact of introducing a new
member to the alliance. A new retailer is expected to increment to-
tal club sales. Sale increase can be decomposed in sales by the new
member, sales by other members due to new customers, but also
some cannibalization may happen, particularly in same industry re-
tailers. We model sales on different groups of customers. Groups
were formed according their card use behavior.

B MG-32
Monday 17:25-18:45
GSI- S 4

Entrepreneurship

Stream: Financial Modelling
Contributed session
Chair: M E Shah, Nottingham University Business School,

University of Nottingham, Jubilee Campus, NG8 1BB,
Nottingham, lixmesm @nottingham.ac.uk

1 - Poisson event, exponential decay, information cost
and R&D value

Yu Wen Lan, Finance and Banking, Lunghwa
University of Science and Technology,
No.300,Sec.1,Wanshou Rd.,Guishan,Taoyuan County
33306, Taiwan (R.O.C.), 33306, Taoyuan County,
Taiwan, Taiwan, 93441007 @cc.ncu.edu.tw, Tze Chin
Huang

Bellalah(1999) firstly incorporated the information cost into an real
option model (ROM) for R&D valuation. However, the Bellalah’s
model though exhibited the R&D’s market value based upon in-
formation cost; it failed to depict the change of R&D’s payoff
within project’s lifetime. More than this, it is plausible of that the
R&D may depreciate while time elapses; its value could also vanish
over night because of some exceptions for example the ’protocol’
change. The aforesaid issues were not addressed by Bellalah there-
fore we are trying to propose a modified model for supplementation.

2 - Black investment holes in id2s

John-Christ Panayiotopoulos, Informatics, University
of Piraeus, Karaoli & Dimitriou 80, 18534, Piraeus,
Greece, jcp@unipi.gr, Pavios Petrantonakis

Investing in new products with no history is a dangerous task. The
investment is even more risky in the case of Irregular Dynamic Data
Space (ID2S), where the data changes within a given planning hori-
zon in an unknown way. Consequently, an optimal solution based
on the data of present, it is possible to become a complete disaster
within our planning horizon. Not only we will not get a maximum
profit, but we will lose and our initial budget too. The present work
proposes some new considerations on Investment theory in order to
avoid such black investment holes.

3 - Design of experiments on ann’s training data for pre-
dicting Turkish ipos

Sabri Erdem, Business Administration, Dokuz Eylul
University Faculty of Business, Tinaztepe Kampusu,
BUCA, 35160, IZMIR, Turkey,

sabri.erdem @deu.edu.tr, Aysun Kapucugil-ikiz,
Yilmaz Goksen

This study employs Design of Experiments methodology to achieve
lower training error and better performance of an Artificial Neural
Network (ANN) model for prediction. The main motivation is to
predict returns of Turkish Initial Public Offerings (IPOs) affected by
often noisy/incomplete data. To price IPOs, an ANN model using
publicly available financial data as inputs and output is developed.
The dataset is completely transformed into categorical variables to
enclose most common situations. Feeding these categorical vari-
ables to our ANN model reduced the error compared to the tradi-
tional one.

4 - Value versus growth: a rational expectations expo-
sition

M E Shah, Nottingham University Business School,
University of Nottingham, Jubilee Campus, NG8 1BB,
Nottingham, lixmesm @nottingham.ac.uk

This paper studies the value growth puzzle in the context of conflict
of interest between taxable and institutional investors. We model
this conflict in a rational expectations framework and demonstrate
how the differences in firm’s characteristics and the risk profile of
the investors can explain the shape of CAPM’s frontier in the overall
economy without involving the beta parameter. We also explicate
that the changes in taxable and non-taxable investors profile in a
dynamic environment rationalize the value growth premium as il-
lustrated by Malkiel (2003).
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Special Topics in Global Optimization

Stream: Global Optimization
Invited session

Chair: Yaroslav Sergeyev, Department of Electronics,
Computer Science and Systems, University of Calabria,
DEIS, Via P. Bucci, Cubo 42C, 1-87036, Rende (CS), Italy,
yaro@si.deis.unical.it

Chair: Eligius M.T. Hendrix, Computer Architecture,
Universidad de Malaga, Campus de Teatinos, ETSI 2.2.28,
29017, Malaga, Spain, eligius.hendrix @wur.nl

1 - Global optimization with a set of lipschitz constants
for the first derivative

Dmitri Kvasov, Department of Electronics, Computer
Science and Systems, University of Calabria, DEIS,
Via P. Bucci, Cubo 42C, 1-87036, Rende (CS), Italy,
kvadim@si.deis.unical.it, Yaroslav Sergeyev

A global optimization problem is considered where the objective
function is univariate, black-box, and its first derivative satisfies the
Lipschitz condition with an unknown Lipschitz constant. Methods
working with a set of Lipschitz constants for the objective function
are known (e.g., DIRECT method), whereas algorithms working in
this way with the objective function having a Lipschitz derivative
have not been proposed until now (see: Optimization Letters, 3(2),
2009, pp. 303-318). In this talk, such an algorithm is presented and
discussed together with results of numerical experiments.

2 - A lexicographic approach on unconstrained opti-
mization

Christina D. Nikolakakou, Department of
Mathematics, University of Patras, University Campus,
26504, Rio, Greece, c_nikol @yahoo.gr, Theodoula N.
Grapsa, loannis A. Nikas, George S. Androulakis

In this paper a lexicographic approach is applied to solving un-
constrained optimization problems. The original problem is trans-
formed to an equivalent multiobjective optimization one. Moreover,
prioritizing the objective functions contributes on alleviating the
problem of convergence to the same local minima. Thus, the us-
age of our lexicographic technique may converge to global optima.

3 - Some optimality and duality results for multiobjec-
tive measurable subset selection problems under
weaker assumptions of convexity

Andreea Madalina Stancu, Institute of Mathematical
Statistics and Applied Mathematics, The Romanian
Academy, Calea 13 Septembrie, nr 13, RO-050711,
Bucharest, andreea_madalina_s @yahoo.com, Ioan
Stancu-Minasian

In this paper, we consider a multiobjective programming problem
involving n-set functions. We shall present some sufficient effi-
ciency optimality conditions and duality results under various gen-
eralized (F, b, v, ho, heta)-univexity hypotheses, where F is convex,
not as usually, a subliniar application. Moreover, an application to
the fractional case is indicated.
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Fuzzy Optimization and Decision
Analysis 2

Stream: Fuzzy Systems, Neural Networks & Artificial
Intelligence

Invited session

Chair: Masahiro Inuiguchi, Department of Systems
Innovation, Osaka University, 1-3 Machikaneyama,
560-8531, Toyonaka, Osaka, Japan,

inuiguti @sys.es.osaka-u.ac.jp

1 - Efficiencies and their relations in possibilistic data
envelopment analysis with interval input-output
data

Masahiro Inuiguchi, Department of Systems
Innovation, Osaka University, 1-3 Machikaneyama,
560-8531, Toyonaka, Osaka, Japan,

inuiguti @sys.es.osaka-u.ac.jp

In this paper, various possibility theoretic extensions of efficiency
in DEA with interval input-output data are investigated. Based on
extended inequalities between intervals, 16 kinds of domination re-
lations are defined. A production possibility set with interval inputs
and outputs is independently defined. As the results, 16 kinds of
efficiencies are obtained. The relations among 16 efficiencies are
investigated. Moreover, other extensions are introduced using logi-
cal operations. Their relations to the 16 efficiencies are shown. As
the results, we show that 25 efficiencies are essential.

2 - Mathematical programming appaoraches to effi-
ciency evaluations in possibilistic data envelopment
analysis with interval input-output data

Masahiro Inuiguchi, Department of Systems
Innovation, Osaka University, 1-3 Machikaneyama,
560-8531, Toyonaka, Osaka, Japan,

inuiguti @sys.es.osaka-u.ac.jp, Fumiki Mizoshita

We showed that 25 efficiencies are essential in DEA with interval
input-output data based on possibility theory. In this paper, effi-
ciency test problems are formulated as mixed integer programming
problems. Efficiency scores are defined based on the solutions of
efficiency test problems. It is shown that problems for 14 efficien-
cies can be reduced to LP problems and that the other problems can
be evaluated by iterative use of linear programming techniques. The
proposed approaches are applied to real world data about banks in
Japan.

3 - Scheduling in project-management under vague-
ness and uncertainty

Wolfgang Anthony Eiden, Am Kreuzweg 2b, 67310 ,
Hettenleidelheim, Germany, gor@wolfgang-eiden.de

Projects are often characterized by complexity, singularity, and in-
terdisciplinary. From these result vagueness, inevitably which is
not apparent in classical tasks. Hence, scheduling in project man-
agement is subjected to conditions other than classical scheduling.
This talk demonstrates that for scheduling in project management
under vagueness, a practical, applicable, holistic approach is pos-
sible which can be an opportunity for scheduling closer to reality.
The purpose of this talk is to show how theory and practice can be
linked considering the particular conditions in project management.

4 - Stock market prediction by combining multiple neu-
ral network models for standard technical analysis
tools

Tonci Kokan, Ekonomski fakultet, Sveuciliste u Splitu,
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Matice hrvatske 31, 21000, Split, Croatia,

tonci.kokan @efst.hr
Neural network models are one the most frequently used alterna-
tives to traditional technical analysis tools for stock market predic-
tion. In this paper we combine the two approaches by modeling sev-
eral widely used technical analysis techniques by neural networks.
Similarities and differences between those techniques are then ex-
plored by comparing their corresponding neural network models.
Algorithms for construction of neural networks as combinations of
the obtained models are presented. Performances of the constructed
models are tested against performances of the standard techniques.

B MG-35
Monday 17:25-18:45
GSI-S9

Facilitated Problem Structuring Il

Stream: Facilitated Modelling Interventions
Invited session

Chair: Leroy White, University of Bristol, BS8 1TN,
Bristol, United Kingdom, Leroy. White @bristol.ac.uk

1 - The use of multimethodology in practice

Yolanda Brown, Kent Business School, University of
Kent, 36 Highwood Gardens, Ilford, Essex, IG5 0AA,
London, United Kingdom, yfb4 @kent.ac.uk

Multimethodology, the practice of combining together different OR
methodologies, is becoming increasingly popular. This study will
report on the results of a survey of OR practitioners that is currently
being carried out, and on a review of multimethodology case stud-
ies that have been published in the literature. The results will throw
light on the extent of successful use of multimethodology; combina-
tions of methods that are particular popular or successful; and areas
for future theoretical or methodological developments.

2 - Developing visually- enhanced problem structuring
methods for wicked problems

Steven Barr, 17 Onslow Road, KT3 4AR, London,
steven.barr @paconsulting.com

Rosenhead and Mingers have classified Problem Structuring Meth-
ods (PSMs) for making progress with ill- defined, *wicked’ prob-
lems. Simple visualisation is commonly used in support of PSMs
(eg rich pictures and strategy maps). Enhanced visualisation for
example in ’info-murals’ can enhance public policy decision mak-
ing. A new generation of PSMs integrated with effective visual
tools could help stakeholders to make better progress with wicked
problems, by: Improving access to the debate; Communicating un-
certainty more clearly; and Supporting collaboration on sustainable
solutions.

3 - Value priorities in organizations through problem
structuring methods

Leroy White, University of Bristol, BS8 1TN, Bristol,

United Kingdom, Leroy. White @bristol.ac.uk
It is now widely accepted that policy and strategy development re-
quires both an appreciation of values and an ability to involve in-
sights from stakeholders. This paper presents research about val-
ues, policy making and problem structuring (PSM). Developments
in identifying more clearly value priorities of stakeholders will be
presented, and alongside PSMs they provide the potential for new
avenues for PSM research and practice.

4 - Understanding problem structuring interventions in
multi-organizational settings: a frame analytical per-
spective.

L. Alberto Franco, Warwick Business School,
University of Warwick, ORIS Group, Gibbet Hill

Road, CV4 7AL, Coventry, United Kingdom,
alberto.franco@warwick.ac.uk, Ashley Carreras

This presentation proposes frame analysis as a potential means
to better understand problem structuring interventions in multi-
organisational settings. Frame analysis enables the clarification of
the potential role and impact of PSMs within the dynamic processes
of framing that take place within problem structuring interventions.
We illustrate its use by drawing on data gathered from an interven-
tion conducted for a collaboration between a global organisation
and its joint venture partners. Implications for the understanding
and evaluation of PSM interventions are also offered.

B MG-36
Monday 17:25-18:45
GSI-S 11

Dependence Modelling

Stream: Optimal Control in Finance and Insurance

Invited session

Chair: Alfred Miiller, Fachbereich Mathematik, Universitit
Siegen, Walter-Flex-Str. 3, 57072, Siegen, Germany,
mueller @mathematik.uni-siegen.de

1- A multivariate default model based on lévy-frailty
copulas

Jan-Frederik Mai, Financial Mathematics, TU
Miinchen, Boltzmannstr. 3, 85748 , Garching,
Germany, mai @ma.tum.de, Matthias Scherer

A d-dimensional distribution is constructed by considering the
crossing times of a Lévy subordinator across independent exponen-
tially distributed random variables. The components of the resulting
random vector may be interpreted as companies’ default times. The
survival copula of this random vector is computed in closed-form. It
is shown that this copula family shares many analytical similarities
with Archimedean copulas. The model supports positive probabili-
ties that two or more companies default at the same time.

2 - Valuation of cdo with multifactor and copulae mod-
els

Barbara Choros, Institute for Statistics and
Econometrics, Humboldt-Universitaet zu Berlin,
Spandauer Strasse 1, 10099, Berlin, Germany,
barbara.choros @wiwi.hu-berlin.de
‘We propose the valuation model of Collateralized Debt Obligations
based on copulae and default intensities estimated from market data.
The method is used to reproduce the spreads of the iTraxx Europe
tranches. The two-parameter model incorporates the fact that the
risky assets of the CDO pool are chosen from six different industry
sectors. The dependency among the assets from the same group is
described with the higher value of the copula parameter, otherwise
the lower value is ascribed. Our approach outperforms the standard
market pricing procedure based on the Gaussian distribution.

3 - A generalization of tyler’'s m-estimators taking ac-
count for incomplete data

Gabriel Frahm, Statistics & Econometrics, University
of Cologne, Meister-Ekkehart-Stralie 9, 50937,
Cologne, frahm @statistik.uni-koeln.de

Tyler’s M-estimator has been recognized as the 'most robust’ M-
estimator for the shape matrix of elliptically symmetric distributed
data. We generalize Tyler’s M-estimators for location and shape by
taking account for incomplete data. Our shape matrix estimator re-
mains distribution-free under the class of generalized elliptical dis-
tributions. We derive its asymptotic distribution and present a fast
algorithm for the estimator. A simulation study with clean and con-
taminated data covers the complete-data and the incomplete-data
case, where the missing data are MCAR, MAR, and NMAR.
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4 - Optimal storing strategy

Nils Unger, University of Karlsruhe (TH),
Kaiserstr.20, 76351, Linkenheim, Germany,
nils.unger @fbv.uni-karlsruhe.de, Marliese
Uhrig-Homburg

In this paper, we investigate the valuation of storage contracts. We
present novel properties of the underlying stochastic control prob-
lem. These results can be used to reduce execution time and to im-
prove stability of the numerical solution. Our analysis establishes
the relevant set of delivery contracts and shows how trading pol-
icy depends on these. We show how admissible strategies can be
restricted to a subset without affecting the solution of the optimiza-
tion problem. Finally, we provide conditions that are sufficient in
order to characterize the optimal control by exercise boundaries.

B MG-37
Monday 17:25-18:45
GSI-S 12

Applications in Revenue Management

Stream: Revenue Management
Invited session
Chair: Ayse Kocabiyikoglu, Department of Business

Administration, Bilkent University, Bilkent, 06800,
Ankara, Turkey, aysekoca@bilkent.edu.tr

1 - Salesforce incentives in revenue management

Ayse Kocabiyikoglu, Department of Business
Administration, Bilkent University, Bilkent, 06800,
Ankara, Turkey, aysekoca@bilkent.edu.tr, Ioana
Popescu

In numerous revenue management settings, capacity management
decisions are delegated to the salesforce, whose objectives are of-
ten not aligned with those of the firm’s, hence leading to allocation
policies that are suboptimal from the firm’s point of view. In this pa-
per, we study the optimal allocation decision of a sales agent under
a number of incentive schemes and provide comparisons. We also
investigate the impact of various problem parameters on the agent’s
decision.

2 - Estimation of cross-price elasticities and markdown
optimization in an apparel retailer

Utuk Kula, Industrial Engineering, Sakarya University,
Esentepe Kampusu, 54187, Sakarya, Turkey,
ukula@sakarya.edu.tr, Ayhan Demiriz

An important problem that retailers face is markdown optimization.
Single product stochastic demand markdown optimization problem
may be solved by using dynamic programming. However, when
substitution between a group of products exists, as the number of
products in the group increase, it becomes very difficult to find the
optimal markdowns for products. We use an apparel retailer’s sales
data first to estimate substitution effects between products by us-
ing multinomial logit model (MNL). Then, we use approximate dy-
namic programming to find the optimal markdown policy fort he
retailer.

3 - Revenue management and rail freight transporta-
tion
Luce Brotcorne, LAMIH-SIADE, Universite de
Valenciennes, Le Mont Houy, 59313, Valenciennes

cedex 9, France, luce.brotcorne @univ-valenciennes.fr,
Ioana Bilegan, Dominique Feillet, Yezekael Hayel
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We consider a freight rail transportation problem where a carrier
strives to maximize revenue by efficiently allocating capacities tak-
ing into account punctual demands as well as estimations of future
demands for container transportation. We propose a revenue man-
agement approach based on solving a mathematical program with
respect to a space-time modelling of the transportation network.
Numerical results are given

B MG-38
Monday 17:25-18:45
GSI-S 13

Accounting for Lean Operations

Stream: Lean Accounting
Invited session

Chair: DeWayne Searcy, School of Accountancy, Auburn
University, 301 Lowder Business Building, 36849, Auburn,
AL, searcydl@auburn.edu

1 - Evaluating the benefits of volume flexibility instru-
ments using design-of-experiments methods

Matthias Walter, Institut fur Wirtschaftswissenschaft,
Technische Universitit Clausthal, Julius-Albert-Str. 2,
38678, Clausthal-Zellerfeld, Germany,
matthias.walter @tu-clausthal.de, Thomas
Sommer-Dittrich, Jiirgen Zimmermann

Volume flexibility enables firms to cope with demand variability but
flexibility is not a free good. Hence, firms are challenged to choose
adequate volume flexibility instruments. To tackle this challenge we
present a framework based on a model that minimizes production
costs taking into account volume flexibility instruments. We use
design-of-experiments methods to assess the impact of each instru-
ment and their interactions. In a case study we apply our framework
to a real life production system to gain managerial insights into the
value of different combinations of flexibility instruments.

2 - Providing relevant information in a lean environ-
ment:: an empirical model of lean accounting

Rosemary Fullerton, School of Accountancy, Utah
State Unverisity, 3540 Old Main Hill, 84322-3540,
Logan, Utah, United States,

rosemary.fullerton @usu.edu, Frances Kennedy

Traditional accounting fails to provide relevant information to Lean
organizations. An emerging accounting approach, coined Lean ac-
counting (LA), is better suited to lean firms, with information sim-
pler to prepare, easier to understand, and more useful for deci-
sion making. The exploratory survey study examines issues re-
lated to accounting practices and Lean environments. The SEM
results suggest that LA firms demonstrate the following: top man-
agement support; empowered workers; lean manufacturing tools;
visual, strategic information; reduced inventory tracking; and sim-
plified accounting systems

3 - Performance benefits of the lean strategy

Frances Kennedy, Accountancy and Legal Studies,
Clemson University, 301 Sirrine Hall, Clemson
University, 29634-1303, Clemson, SC,

fkenned @clemson.edu, Lisa Jackson

Lean can be a costly business strategy that affects all the people in
an organization. Accountants and business leaders are looking for
justification for the investment in lean and breakthroughs in under-
standing the affects of lean on the financial results and activities of
the business. The purpose of this research is to provide empirical
support for the performance benefits of lean manufacturing by com-
paring a sample of Lean companies to competitors of similar size.
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4 - Gaining back-office control using lean principles:
action research at amg, inc.

DeWayne Searcy, School of Accountancy, Auburn
University, 301 Lowder Business Building, 36849,
Auburn, AL, searcydl@auburn.edu

In February 2008, AMG’s management embarked on a lean jour-
ney hoping to gain control over their rental operations. The lean
transformation was a success. Decision-making improved, trans-
actions were eliminating, efficiencies were gained, and profits in-
creased. The lean implementation affected the rental operations,
the accounting system, and the control environment. This study
describes AMG’s the lean transformation.The author used action
research by assuming the role of a facilitator and guided the organi-
zation through its lean-office implementation.

B MG-39
Monday 17:25-18:45
GSI- S 14

Coalitions

Stream: Game Theory
Contributed session

Chair: Kirill Pogorelskiy, State University "Higher School
of Economics", Myasnitskaya str., 20, 101000, Moscow,
Russian Federation, kirill.pogorelskiy @ gmail.com

1 - Bargaining schemes in games with fuzzy coalitions

Tomas Kroupa, Institute of Information Theory and
Automation of the ASCR, Pod Vodarenskou vezi 4,
182 08, Praha 8, kroupa@utia.cas.cz, Jiri Vomlel

Bargaining scheme in a game with fuzzy coalitions is an iterative
procedure for generating a sequence of payoffs that eventually con-
verges to a payoff from the Aubin’s core of the game. We study
two kinds of bargaining schemes. First, the Cimmino type bargain-
ing scheme introduced by Butnariu and Kroupa, which is useful
for finding a common point from an intersection of infinitely many
compact convex sets. Second, the Dyjkstra algorithm originating
in probability theory, which enables to speed up the convergence
whenever the game with fuzzy coalitions is convex.

2 - Power and preferences: an experimental approach

Kirill Pogorelskiy, State University "Higher School of
Economics", Myasnitskaya str., 20, 101000, Moscow,
Russian Federation, kirill.pogorelskiy @ gmail.com,
Fuad Aleskerov, Alexis Belianin

This paper uses experiments to study the voting power distri-
bution.Taking the work by Montero,Sefton&Zhang(Soc Choice
Welf.2008,30:69—87)as starting point,we confirm their basic find-
ings and explain some of their empirical paradoxes.Our main con-
tribution deals with the question of how voters’preferences to coa-
lesce influence their behavior and payoffs.We extend the basic de-
sign to allow for asymmetric voters’ preferences depending on the
coalitions they take part in.The results show that even small modifi-
cations of preferences lead to statistically significant differences in
players’shares.

3 - Core membership testing for additive hedonic coali-
tion formation games

Kouji Suzuki, Department of Industrial and Systems
Engineering, Aoyama Gakuin University, Room 415,
Building O, 5-10-1 Fuchinobe, 2298558, Sagamihara,
Kanagawa, Japan, koujis0830@ gmail.com, Shao-Chin
Sung

We are concerned with the problem of core membership testing in
additive hedonic coalition formation games. The problem is to test
whether a given coalition structure is stable or not in a certain sense.
We first provide a short proof of Co-NP completeness of the prob-
lem when core stability is under consideration. Then, we show
that the problem remains Co-NP complete when either strict core
stability or strong core stability is under consideration. Moreover,
we show that the existence problem of strong core stable coalition
structure is NP hard.

4 - Essential coalitions for stabilities on hedonic coali-
tion formation games

Kouji Suzuki, Department of Industrial and Systems
Engineering, Aoyama Gakuin University, Room 415,
Building O, 5-10-1 Fuchinobe, 2298558, Sagamihara,
Kanagawa, Japan, koujis0830@ gmail.com, Shao-Chin
Sung

An outcome of a hedonic coalition formation game is a partition of
the set of finite players into coalitions. Several stability concepts are
proposed for the outcomes, and each of which is defined based on
a certain set of coalitions called deviations. We are concerned with
the coalitions which are essential for stability concepts, i.e., coali-
tions which either form a stable outcome or being a deviation. By
introducing a new concept called strong internal stability for coali-
tions, we provide new characterizations of core stability and strict
core stability.

B MG-40
Monday 17:25-18:45
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Development in Asian Countries

Stream: OR for Development and Developing
Countries

Invited session

Chair: Graham Rand, The Management School, Lancaster
University, Dept. Of Management Science, LA1 4YX,
Lancaster, Lancashire, United Kingdom,

g.rand @lancaster.ac.uk

Chair: Gerhard-Wilhelm Weber, Institute of Applied
Mathematics, Middle East Technical University, ODTU,
06531, Ankara, Turkey, gweber @metu.edu.tr

1 - Managerial accounting: cost systems in thai organi-
zations

Thanatas Tupmongkol, School of Accounting,
Sripatum University, 61 Phaholyothin Road, 10900,
Bangkok, ttupmongkol @hotmail.com

The purpose of this study is to investigate the cost systems in the
Thai organizations. The survey consisted of 385 mailed question-
naires, and giving the response rate of 19%. The results show that
80% are still using the traditional accounting system, the standard
costing and absorption costing are the most popular to use as a cost
technique. The majority of respondents indicate that the current cost
systems provides good and adequate cost information. They have
not considered an activity-based costing (ABC) system because too
costly, and due to a lack of knowledge of ABC.

2 - An exploratory study of supply chain management
in China
Lawrence Fredendall, Department of Management,
Clemson University, 101 Sirrine, 29634-1305,
Clemson, SC, United States, flawren@clemson.edu,
Peter Letmathe, Nadine Uebe-emden
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Overall trade volume between China and Germany in 2006 ex-
ceeded 76 billion Euro and many German companies continued to
invest in production sites throughout China. There is limited un-
derstanding of the problems that face these investors and how they
manage these problems within their existing supply chains. This
is an empirical study conducted through telephone interviews with
managers responsible for Chinese production sites. This study ex-
amined management differences between companies involved in
joint ventures and companies which operated their Chinese facili-
ties independently.

3 - "altruism under pressure: experimental evidence
from indonesia"

Laura Marie Schons, Marketing, Ruhr University
Bochum, Universititsstrasse 150, 44780 Bochum,
44780, Bochum, NRW, Laura.Schons @rub.de

Ultimatum Game experiments have been played numerous times
and the bottom line is clear: the results robustly contradict the eco-
nomic model of human behavior. However in the existing literature,
the role of the respondent’s income has been largely ignored. Where
the respondent’s income has played a role, the lack of variance in
income restricts the interpretability of the results. We use a sample
of 75 respondents from Indonesia. Compared to previous studies,
we find a significantly lower degree of reciprocal punishment for
those respondents who are subject to severe economic pressure.

B MG-41
Monday 17:25-18:45
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OR in Agriculture and Fisheries

Stream: OR in Agriculture and Forest Management
Invited session

Chair: Victor Albornoz, Departamento de Industrias,
Universidad Tecnica Federico Santa Maria, Av. Santa
Maria 6400, 6671219, Santiago, Chile,
victor.albornoz @usm.cl

1 - Seafood value chain stochastic optimization model

Yousaf Shad Muhammad, 1@T, NTNU, 10T, NTNU,
Trondheim, Norway, 7491, Trondheim,
yousaf @iot.ntnu.no

We are presenting a seafood value chain model where a single man-
agement decides about optimal use of logistics and installed facil-
ities on multiple locations. Complex processing of seafood is ad-
dressed in the model. This is a problem of multi-product, multi-
facility locations, multi-period and a supply chain design. The
objective of this study is to develop tools for the management by
structuring an economic optimization model that accommodates the
operational complexity of the economical modeling of resources,
logistics, and yield management and market demand under uncer-
tainty.

2 - A new methodology to estimate the emissions of
pollutant gases of spanish livestock: an aggregate
linear programming model

Concepcion Maroto, Estadistica e Investigacion
Operativa, Universidad Politecnica de Valencia,
Camino de Vera S/N, 46022, Valencia, Valencia, Spain,
cmaroto@eio.upv.es, Carlos Ferndndez, Baldomero
Segura, Paloma Garcia-Rebollar, Javier Alcaraz,
Antonio Torres
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In Spain, livestock farming is responsible for a substantial share of
the ammonia and greenhouse gas emissions coming from the agri-
cultural sector. The Kyoto Protocol involves a commitment not only
to reduce, but also to provide an accurate estimation of gas emis-
sions. Thus, this paper suggests a new methodology based on the
use of an aggregate linear programming model of livestock feeding
in Spain. The model takes into account all the relevant characteris-
tics inherent to the livestock feeding process that have an influence
on the emission of pollutant gases(ammonia, methane,nitrous ox-
ide).

3 - Atotal allowable catch quota in the common sardine
(strangomera bentincki) and anchovy (engraulis rin-
gens): a multispecies Chilean fishery

Victor Albornoz, Departamento de Industrias,
Universidad Tecnica Federico Santa Maria, Av. Santa
Maria 6400, 6671219, Santiago, Chile,
victor.albornoz @usm.cl, Cristian Canales

In this paper the authors present an optimization model as a plan-
ning tool in the simultaneous exploitation of common sardine and
anchovy. In Chile, the most important fishing regulation instrument
is the establishment of global and individual capture quotas for each
regulated resource, whose values are based on a total allowable cap-
ture quota, incorporated as a decision variable in such model. The
proposed decisions must take into account the species mixture in
their catches and must be based on the knowledge of the population
dynamic behavior through aging and spatial mathematical relations.

B MG-42
Monday 17:25-18:45
GSI-S 3

Health Care lll

Stream: Health Care

Contributed session

Chair: John-Christ Panayiotopoulos, Informatics,

University of Piraeus, Karaoli & Dimitriou 80, 18534,

Piraeus, Greece, jcp@unipi.gr

1 - Bayesian networks to prognoses and management
of prostate cancer

Narcisa Teodorescu, Technical University of Civil
Engineering Bucharest, 66, Pache Protopopescu Blvd,
Sector 2, 021414 Bucharest, Romania, 021414,
Bucharest, narcisa.teodorescu @ gmail.com, Camelia
Gavrila
In this paper, we describe an application of Bayesian networks to
the prognoses of prostate cancer. Bayesian-network and decision-
theoretic systems which intend to assist medical doctors in diagnos-
ing prostate cancer, predicting likely outcome and selecting appro-
priate treatment. The main reason for this is that it is still a major
undertaking to develop systems for problems of the complexity in
monitoring prostate cancer.

2 - Enhancement of sandwich algorithms for approxi-
mating higher dimensional convex pareto sets with
applications to imrt

Gijs Rennen, P.O. Box 90153, 5000 LE, Tilburg,
Netherlands, g.rennen@uvt.nl

In this presentation, we focus on the approximation of convex
Pareto frontiers for multi-objective problems with three or more ob-
jectives. Sandwich algorithms are used for the approximation as
they have the advantage of providing a quality guarantee on the ac-
curacy of the approximation. Our enhancements are aimed at deter-
mining an accurate approximation more efficiently and at simplify-
ing the calculation of an easily interpretable error measure. We will
illustrate these benefits using a numerical comparison with three ex-
isting sandwich algorithms.
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3 - Using simulation to assess a novel public health
scheme with spatial complexities

Karen J Cairns, Centre for Statistical Science and
Operational Research (CenSSOR), Queen’s University
Belfast, University Road, BT7 1NN, Belfast, United
Kingdom, k.cairns@qub.ac.uk, Adele Marshall

Assessing the benefits of a novel public health scheme with mo-
bile cardiac First-Responders (FRs) is not straightforward given its
stochastic and spatial nature e.g. cardiac arrest occurrences across
time/space; response times of ambulances/FRs; long-term survival.
A Monte-Carlo simulation-based model has been constructed. Vali-
dation was via comparison with observed in a sub-region of the UK.
The benefits in a different rural region, under various FR configura-
tions, have been evaluated. These conclude that the scheme would
not be the most efficient use of National Health Service resources.

4 - Categorizing diseases based on digital protocols

John-Christ Panayiotopoulos, Informatics, University
of Piraeus, Karaoli & Dimitriou 80, 18534, Piraeus,
Greece, jcp@unipi.gr, Pavlos Petrantonakis

So far there has not been some digital standardization of diseases.
In this paper, it is proposed a new approach based on digital proto-
cols. For each disease category a matrix of symptoms is introduced
which offers the capability of automated diagnosis. Furthermore,
an expert diagnosis support system is presented which also may be
used as a Tutor to new practitioners.

B MG-43
Monday 17:25-18:45
GSI-S 10

Cognitive, risk-based, and
socio-economical perspectives on
sustainable development and climate
change

Stream: Sustainable living: Cognitive, Social,

Economical, Ecological and World View

Invited session

Chair: Annette Hohenberger, Middle East Technical

University (METU), Informatics Institute, Cognitive

Science Program, Inonu Bulvari, 06531, Ankara, Turkey,

hohenberger @ii.metu.edu.tr

1- Cognitive perspectives on future scenarios related
to climate change: a cross-cultural turkish-german
study

Annette Hohenberger, Middle East Technical
University (METU), Informatics Institute, Cognitive
Science Program, Inonu Bulvari, 06531, Ankara,
Turkey, hohenberger @ii.metu.edu.tr
In this comparative study to be carried out in Turkey and Germany
simultaneously, we ask subjects to rate 14 future scenarios related
to climate change (7 negative, 7 positive) in four temporal condi-
tions (futurel, future2, present, subjunctive) with respect to several
dimensions (worry, likelihood, imaginability, desirability, credibil-
ity). We expect major differences for each independent variable
(country, valence, perspective) and possible interactions. The study
shall contribute to our understanding of the effect of different cog-
nitive perspectives on a major future threat, climate change.

2 - Multiple criteria evaluation of transportation modes
used in turkey

Banu Soylu, Department of Industrial Engineering,
Erciyes University, 38039 Kayseri, Turkey, 38039,
Kayseri, Turkey, bsoylu@erciyes.edu.tr, Kezban Bulut

The aim of this study is to evaluate the transportation modes used
in Turkey in terms of different criteria. The common transporta-
tion modes in Turkey are road, airway and railway. The increasing
rate of road usage and the fast growth in transportation sector cause
some environmental, economical and safety problems. Reforming
the transportation policies and shifting to the suitable transportation
modes may increase efficiency and safety. In this study, we per-
form a multiple criteria analysis in order to determine the promising
transportation modes for future investments and new regulations.

3 - Risk-based assessment and management of total
petroleum hydrocarbon contamination

Aisha Bello-Dambatta, School of Engineering,
Computing and Mathematics, Harrison Building, New
Park Road, University of Exeter, EX4 4QF, Exeter,
United Kingdom, ab353 @exeter.ac.uk, Akbar Javadi

Petroleum hydrocarbon contamination is the most common form
of soil and groundwater contamination in the urban environment.
This contamination pose risks to human health via various expo-
sure pathways. We present a Web-based knowledge-based manage-
ment system for sustainable management which works by carrying
out a site specific risk assessment and evaluation to identify expo-
sure pathways by comparisons and rule-based inferencing from the
knowledge-base. If remedial action is needed, the system finds the
most sustainable remedial alternatives and rank them in order of the
most sustainable.

4 - Dynamic simulation of trb1 region : projections and
scenarios

Hasan Soyler, Econometrics, Inonu University, Inonu
University Business Administration Faculty,
Econometrics Department, 44280, Malatya, Turkey,
hsoyler @inonu.edu.tr

Regional development models have many feedback loops,will
change over time and have nonlinear structure.System dynamics is
effective way for modelling of socio-economic system, making pre-
dictions in future, providing improvement in the system of policies.
This study is about to analyze socio-economic development model
of TRB1 Region (Malatya-Elazig-Bingol-Tunceli) using system dy-
namics approach. To ensure socio-economic development in the
region to the country level, model will run according different sce-
narios through 2009-2030. This study is supported by TUBITAK.

B MG-44
Monday 17:25-18:45
GSI-S 16

Uncertainty in Water and Energy
Management

Stream: Uncertainty and Environmental Decision
Making

Invited session

Chair: John Boland, School of Mathematics and Statistics,
University of South Australia, Mawson Lakes Blvd., 5095,
Mawson Lakes, South Australia, Australia,

john.boland @unisa.edu.au

Chair: Julia Piantadosi, School of Mathematics and
Statistics, University of South Australia, Mawson Lakes
Campus, Mawson Lakes Boulevard, Mawson Lakes, 5095,
Adelaide, South Australia, julia.piantadosi @unisa.edu.au
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1- A decomposition approach for stochastic dynamic
programming models of reservoir networks

Thomas Archibald, School of Management, University
of Edinburgh, 50 George Square, EH8 9JY, Edinburgh,
United Kingdom, T.Archibald@ed.ac.uk

Stochastic dynamic programming is often used to model reservoir
control problems. However, in most practical cases, these models
are computationally intractable due to the high dimension of the
state and action spaces. This paper presents an approach which
decomposes the problem into low-dimensional subproblems, each
concentrating on one reservoir in the network. The approach works
well for certain types of reservoir network under the objective of
maximizing expected value. The paper examines how the approach
can be adapted for different networks and objectives which take
more account of risk.

2 - The value of a domestic photovoltaic power station

John Boland, School of Mathematics and Statistics,
University of South Australia, Mawson Lakes Blvd.,
5095, Mawson Lakes, South Australia, Australia,
john.boland @unisa.edu.au

An innovative method is proposed for determining the economic
worth of the use of PV cells for electricity production in the urban
environment. Instead of estimating the payback period, the sys-
tem is regarded simply as the investment of capital in an additional
feature added to the domestic dwelling. The analysis is performed
using stochastic programming techniques. The objective is to min-
imise the capital value that has to be added to the house with solar
radiation and ambient temperature being stochastic inputs to give a
payback period of a predetermined time.

3 - Stochastic control of river systems

Julia Piantadosi, School of Mathematics and Statistics,
University of South Australia, Mawson Lakes Campus,
Mawson Lakes Boulevard, Mawson Lakes, 5095,
Adelaide, South Australia,
julia.piantadosi@unisa.edu.au

Almost every major water supply system in Australia is under stress.
This is true of metropolitan systems in all mainland capital cities
and many of the important river systems especially the Murray-
Darling. We wish to determine new management policies that sat-
isfy environmental constraints and user demands subject to appro-
priate regard for the future health of the river. A crucial issue is
managing the various risks involved, which will be formulated via
Conditional Value-at-Risk (CVaR). It is well known that CVaR is a
robust measure that can be used in stochastic optimization proce-
dures.

4 - Addressing variability in renewable and decen-
tralised energy systems

Simon Dunstall, Mathematical and Information
Sciences, CSIRO, Australia,

Simon.Dunstall @csiro.au, Andreas Ernst, Rodolfo
Garcia-Flores, Gaurav Singh, Rene Weiskircher

The management of renewable and/or decentralized energy gener-
ators within an energy market is complicated by short and long-
term variability in energy sources, prices and demand for electri-
cal and heat outputs. For residential combined-heat-and-power sys-
tems, for example, we must predict and react to changes in heat
energy demand while optimizing for emissions, economics or both.
We present methods for addressing this variability and uncertainty
that we have used for research into large-scale decentralized energy
deployments and the use of batteries to smooth wind farm power
output
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OR in sustainable development modeling

Stream: Young People for System Theory,
Optimization and Education

Invited session

Chair: Alexis Pasichny, Students’ Science Association,
National Technical University of Ukraine "Kyiv Politechnic
Institute", 37, Peremohy av., 03056, Kiev, Ukraine,
alexis.pasichny @ gmail.com

Chair: Kateryna Pereverza, Students Science Association,
National Technical University of Ukraine, Kyiv,
Revutskogo, 19/1, app. 282, 02091, Kyiv, Ukraine,
pereverza.kate @ gmail.com

1- Approach to global modeling which based on sig-
nals exchanging

Oleksii Leonov, Institute for Applied Systems
Analysis, str. Vitrianni Gory, b. 2-b, app. 25, 04123,
Kyiv, Ukraine, alex @leonov.com.ua, Olga Trubnikova

This paper presents an approach to global modeling which based
on sustainable development concept. It uses representation of coun-
tries in the form of objects with interface for economic, ecological
and social signals exchanging between each other that allow to pro-
vide real-time computations with hundreds of complex models and
thousands interconnections between them. Simulation allows pre-
dicting the influence of some important changes in one country or
region to other part of world, research of the threats with potential
catastrophic consequences, finding the best ways for world devel-
opment.

2 - Methodology of scenario constructing based on
sustainable development data

Kateryna Pereverza, Students Science Association,
National Technical University of Ukraine, Kyiv,
Revutskogo, 19/1, app. 282, 02091, Kyiv, Ukraine,
pereverza.kate @ gmail.com

This paper describes the method of constructing scenarios for de-
velopment of countries, regions, cities. The method based on us-
ing sustainable development data and such tools us SWOT-analysis,
expert methods and morphological analysis. Sustainable develop-
ment’s data are values of indices and indicators that include eco-
nomical, ecological, socially-institutional characteristics of devel-
opment. As example of proposed method using will be presented
scenarios which were constructed for Ukraine’s development.

3 - Modelling of the civilizations’ break lines in context
of their fundamental cultural differences

Alexis Pasichny, Students’ Science Association,
National Technical University of Ukraine "Kyiv
Politechnic Institute", 37, Peremohy av., 03056, Kiev,
Ukraine, alexis.pasichny @ gmail.com

Given paper describes a development of a methodology of world
geopolitics research with the use of contemporary geopolitical
paradigms based on the work of expert groups in definition of the
examined objects, development the set of evaluation criteria, and
quantative estimation of the cultural differences of different objects.
Current research was based on hypothesis of S. Hantington about
the ’clash of civilizations’.




EURO 23 - Bonn 2009

TA-02

Tuesday 08:00-09:20
M TA-01

Tuesday 08:00-09:20
Beethoven

Recent advances in combinatorial
optimization |

Stream: Combinatorial Optimization

Invited session

Chair: Andrea Lodi, D.E.L.S., University of Bologna, Viale
Risorgimento 2, 40136, Bologna, Italy,

andrea.lodi @unibo.it

Chair: Michele Monaci, D.E.I, University of Padova, Via
Gradenigo 6/A, 35131, Padova, Italy, monaci@dei.unipd.it

1 - Optimal patchings for consecutive ones matrices

Marc Pfetsch, Institute for Mathematical Optimization,
Technische Universitit Braunschweig, Pockelsstr. 14,
38106, Braunschweig, Germany, m.pfetsch@tu-bs.de,
Giovanni Rinaldi, Paolo Ventura
We deal with the problem to find the minimal number of Os of a
0/1-matrix that have to be changed to yield a matrix that has the
consecutive ones property. We discuss an application in produc-
tion planning, the corresponding polytopes, and a branch-and-cut
approach that builds on old and new cutting planes. Furthermore,
the algorithm features inequalities that are obtained via the equiva-
lence of separation and optimization - the corresponding optimiza-
tion problems are solved by a dynamic programming algorithm on
submatrices. At the end, we present computational results.

2 - Integer knapsacks: average behavior of the Frobe-
nius numbers

Iskander Aliev, School of Mathematics, Cardiff

University, Senghennydd Road, CF24 4AG, Cardiff,

alievi@cf.ac.uk
Feasibility of integer knapsacks is known to be closely related to the
behavior of associated Frobenius numbers. In the present talk we
show that the asymptotic growth of the Frobenius number in average
is significantly slower than the growth of the maximum Frobenius
number. The obtained results also imply a new upper estimate for
the Frobenius number associated with a "typical" integer knapsack.
The talk is based on a joint work with Martin Henk (Magdeburg).

3 - Computer aided discovery of families of valid in-
equalities

Stefan Ropke, Department of Transport, Technical
University of Denmark, Bygningstorvet 115, 2800,
Kgs. Lyngby, Denmark, sr@transport.dtu.dk,
Jean-Francois Cordeau, Gilbert Laporte
When designing a branch-and-cut method for a specific problem
class it is important to know classes of valid inequalities for the
problem. We present a computer program that helps the user dis-
covering new families of valid inequalities. It does so by finding
simple valid inequalities that are violated by a fractional solution
supplied by the user. Itis up to the user to generalize these examples
further. We will present examples of new families of inequalities for
the capacitated vehicle routing problem and the traveling salesman
problem with pickup and deliveries found using the program.

4 - A framework for solving sub- and supermodular
problems
Gerald Lach, Institut fiir Mathematik, TU Berlin,

Stralle des 17. Juni 136, 10623, Berlin, Berlin,
Germany, lach@math.tu-berlin.de, Marco Liibbecke

Several combinatorial problems can be described using normal-
ized,monotone increasing, sub and supermodular functions.Many
of these functions, which describe real world problems, include
a more restrictive characteristic, which we call antichainwidth-
boundedness. An example of such a function is the supermod-
ular functions describing the single machine scheduling polytope.
The facets of these polymatroids possess an unexplored combinato-
rial structure. Based on this structure we introduce a mathematical
framework, which provides an oracle free separation algorithm for
this kind of problems.

B TA-02
Tuesday 08:00-09:20
Schumann

Online Planning in Vehicle Routing and
Scheduling

Stream: Transportation Planning
Invited session

Chair: Joern Schoenberger, Chair of Logistics, University
of Bremen, Wilhelm-Herbst-Strafie 5, 28359, Bremen,
Germany, jsb@uni-bremen.de

1 - Online planning: challenges and lessons learned

René Schumann, Computer Science, Information
Systems and Simulation, Goethe Universitédt Frankfurt,
Robert-Mayer-Str. 10, 60325, Frankfurt, Germany,
reschu@informatik.uni-frankfurt.de, Juergen Sauer

Shifting the focus from offline to online planning implies changes
that increase complexity tremendously. Optimality can only be
proven ex-post. Events triggering planning actions must be ab-
stracted from primitive data. Effects where no stable plan exists
must be avoided. A key challenge is the notion of robustness. Ro-
bustness reduces the number of needed repair steps but is in conflict
with classical objective functions. In the article we point out the
aspects mentioned and survey how these issues have been tackled
in Artificial Intelligence planning and scheduling.

2 - Data provision for time-dependent vehicle routing in
city logistics

Jan Fabian Ehmke, Decision Support Group, Business
Information Systems, Miihlenpfordtstrae 23, 38106,
Braunschweig, Germany, j-f.ehmke @tu-bs.de, Dirk
Christian Mattteld
Customer-oriented vehicle routing in city logistics demands for
the consideration of congestion in urban infrastructure. Therefore,
telematics based data collection technology provides traffic data in a
large extent. This data is analyzed by Data Mining methods and de-
scribed by an information model, which is used in time-dependent
vehicle routing algorithms. In this context, customer time windows
are considered.

3 - Methods for the real-time distribution of perishable
goods using past request information to forecast fu-
ture demand

Francesco Ferrucci, WINFOR (Business Computing
and Operations Research), University of Wuppertal,
GauBstrale 20, 42119, Wuppertal, NRW, Germany,

fferrucci @winfor.de, Stefan Bock, Michel Gendreau

This talk introduces a real-world variant of the well-known Dy-
namic Vehicle Routing Problem (DVRP). In this DVRP, goods have
to be delivered under extreme time pressure because of their high
perishability. In order to increase quality of service, future demands
are anticipated by applying sophisticated methods for analyzing his-
torical data and request forecasting. The efficiency of the applied
instruments is analyzed using computational experiments. Besides
designed test scenarios, results obtained for a real-world case of
subsequent deliveries of a German newspaper vendor are presented.
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4 - Approximate dynamic programming for routing a
service vehicle with stochastic customer requests

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

We present an Approximate Dynamic Programming approach to a
dynamic vehicle routing problem with one vehicle and stochastic
requests. Two groups of customers are considered. Early customers
definitely request for service, whereas late request customers appear
randomly over time according to individual request probabilities.
Late requests must be either confirmed or rejectedafter becoming
known. The goal is serving the maximum number of customers
within a fixed period. The performance of our approach is com-
pared to the performance of state-of-the-art waiting strategies and a
greedy heuristic.

H TA-03
Tuesday 08:00-09:20
Reger

Container Terminal Planning

Stream: Transportation Planning
Invited session

Chair: Jorg Wiese, DS&OR Lab, University of Paderborn,
Warburgerstr. 100, 33098, Paderborn, Germany,
wiesej@upb.de

1- Integer programs for designing optimal container
yards

Jorg Wiese, DS&OR Lab, University of Paderborn,
Warburgerstr. 100, 33098, Paderborn, Germany,
wiesej@upb.de, Leena Suhl, Natalia Kliewer

The container yard is the main part of a container terminal layout.
We define different categories of container yard layouts. Focus-
ing on a layout category where rubber tired gantries are used for
stacking containers, we present an integer program for designing
container yard layouts. We show that an intuitive formulation of
the problem can be reformulated as a special type of a resource
constrained shortest path problem. Due to a problem specific cost
structure instances can be solved in polynomial time. Computa-
tional results are presented for typical terminal scenarios.

2 - Solving a berth allocation problem

Serigne Gueye, Le Havre University, LMAH, 25 rue
Philippe Lebon B.P. 540, 76058, Le Havre, France,
serigne.gueye @univ-lehavre.fr, Sophie Michel, Adnan
Yassine, Philippe Michelon

The Berth Allocation Problem (BAP) is the problem of allocating
and scheduling container vessels on berths so as to minimize total
weighted flow time. We study a version of BAP in which containers
are moved between vessels and berth space is abundant. Thus, the
problem reduces to optimally assign vessels to berths. We formulate
it as a non standard Quadratic Assignment Problem. The problem
is simplified, linearized, and valid inequalities is found. Numerical
results are shown.

3 - From simulation to emulation — optimising con-
tainer terminal operation

Holger Schuett, Optimisation and Simulation, ISL -
Institute of Shipping Economics and Logistics,
Barkhausenstrasse 2, D27568, Bremerhaven, Germany,
schuett@isl.org
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Simulation found its way from industrial to logistic applications.
Automation and increasing vessel sizes led to the demand of op-
timising container terminal operations. The paper will give an
overview about terminal simulation (starting in the 80ies) up to em-
ulation technology, which nowadays is used for (semi-)automated
terminals needing high level Terminal Operating Systems (TOS).
Device emulators are coupled to the TOS to generate a software
testbed. Furthermore this systems may be used for optimising ter-
minal processes controlled by the TOS as well as for training termi-
nal operators.

4 - The impact of truck arrival information on container
handling operations at marine terminals

Wenjuan Zhao, Department of Civil and
Environmental Engineering, University of Washington,
98105, Seattle, WA, United States,
wz@u.washington.edu, Anne Goodchild

Reducing container rehandling work within a container terminal im-
proves yard crane productivity and reduces drayage truck transac-
tion time. This paper focuses on using truck arrival information
to improve import container handling operation by reducing rehan-
dles. Simulation is used to evaluate the reduction in rehandles made
possible by exploiting truck arrival information in a variety of sce-
narios. The research demonstrates that significant benefit can be
achieved for both the terminal and truck operator with relatively
small amount of information, particularly if it is updated in real-
time.

B TA-04
Tuesday 08:00-09:20
Liszt

Online Scheduling and Batching

Stream: Scheduling
Invited session

Chair: Sleman Saliba, ABB Corporate Research Center

Germany, Wallstadter Str. 59, 68526, Ladenburg, Germany,

sleman.saliba@de.abb.com

1- An on-line approach for solving flexible flow shop
problems where jobs arrive over time

Verena Gondek, Fachbereich Mathematik, Universitit
Duisburg-Essen, Forsthausweg 2, LE 431, 47057,
Duisburg, Germany, verena.gondek @uni-due.de

‘We consider a problem that arises from the workflow in a steel mill.
During the whole manufacturing process, the quality of the pro-
duced steel and slack is observed in an automated laboratory. The
organization of the corresponding list of operations can be classi-
fied as a flexible flow shop problem where jobs arrive over time and
the objective is to minimize the total weighted completion time or
flow time. Since this problem is known to be NP-hard, we deal with
heuristic solution techniques and develop an approach based on dis-
patching rules, decomposition and bottleneck related strategies.

2 - Batch scheduling of simple linear deteriorating jobs
on a single machine to minimize makespan

Min Ji, Department of Logistics and Maritime Studies,
Zhejiang Gongshang University & The Hong Kong
Polytechnic University, Hong Kong,
jimkeen@163.com, T.C. Edwin Cheng

‘We consider a single-machine scheduling problem in jobs are to be
processed in batches and the processing time of each job is a sim-
ple linear function of its waiting time. The objective is to minimize
the makespan. We show that the general problem and some special
cases are all strongly NP-hard or NP-hard. If the number of batches
is B, for the case that B is not larger than U, we present an FPTAS,
where U is a constant not less than 2. Furthermore, we provide an
optimal linear time algorithm for the special case where the jobs are
subject to a linear precedence constraint.
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3 - A best possible deterministic on-line algorithm for
minimizing makespan on parallel batch machines

Xiwen Lu, Dept. of Math, East China University of
Science & Technology, Dept. of Math., East China
University of Science & Technology, Shanghai
200237, China, 200237, Shanghai,
xwlu@ecust.edu.cn, Peihai Liu, Yang Fang

On-line scheduling problem is studied on parallel batch machines.
Jobs arrive over time. A batch processing machine can handle up
to B jobs simultaneously and B is sufficiently large. The objective
is to minimize makespan.We give the lower bound of competitive
ratio of this problem. An optimal on-line algorithm is presented.

4 - Strategies for the online target date assignment
problem

Sleman Saliba, ABB Corporate Research Center
Germany, Wallstadter Str. 59, 68526, Ladenburg,
Germany, sleman.saliba@de.abb.com, Sven Krumke,
Elisabeth Gassner, Johannes Hatzl

The online target date assignment problem models a two-stage de-
cision process encountered often in practice: upon arrival of a new
request, an irrevocable first-stage decision must be made, while in
a second stage, certain downstream problems can be solved to op-
timality later. We consider the case of deferral time one and un-
splittable requests for a general class of downstream problems com-
prising many problems like routing, binpacking or scheduling. We
prove a lower bound of 3/2 on the competitive ratio of any online
algorithm and give an algorithm which matches the lower bound.

H TA-05
Tuesday 08:00-09:20
Haydn

Bioinformatics Il

Stream: Computational Biology, Bioinformatics and
Medicine

Invited session

Chair: Julie Greensmith, University of Nottingham, Jubilee

Campus, Wollaton Road, NG8 1BB, Nottingham,
Nottinghamshire, United Kingdom, jqg@cs.nott.ac.uk

1- Fuzzy systems in breast cancer treatment decision
making

Jonathan Garibaldi, Computer Science & IT,
University of Nottingham, Jubilee Campus, Wollaton
Road, NG8 1BB, Nottingham, United Kingdom,
jmg@cs.nott.ac.uk, Xiao-Ying Wang

In this study we apply a non-stationary fuzzy system to a post-
operative breast cancer treatment decision problem. The exper-
imental results show that by applying the non- stationary fuzzy
model, the overall system performance is better than purely employ-
ing a conventional type-1 fuzzy model. The results also indicate
that when perturbing membership functions with a diverse standard
deviation, the performance within different non- stationary fuzzy
expert systems are very small. Based on this observation, a new
paradigm in designing fuzzy inference systems is proposed.

2 - Assessing feasibility of a homoeostatic approach to
thermal management of a data centre

Naisan Benatar, School of Computer Science,
University of Nottingham, Jubilee Campus, Wollaton
Road, NG8 1BB, Nottingham, Nottinghamshire,
United Kingdom, nxb@cs.nott.ac.uk

This presentation outlines the initial work to be used in assessing the
use of a homoeostatic control system for management of thermal
challenges present in modern data centers. Using an agent based
model to model sensors and actuators this presentation attempts to
lay the ground work for a system inspired by the human glucose
regulatory system and exhibits some of its characteristics such as
its distributed nature and self organizational abilities. The intended
result is to demonstrate that homeostatic based systems can equal or
exceed current systems performance in terms of energy usage.

3 - Animmune inspired real-time detection system

Feng Gu, School of Computer Science, University of
Nottingham, Jubilee Campus, Wollaton Road, NG8
1BB, Nottingham, Nottinghamshire, United Kingdom,
fxg@cs.nott.ac.uk

To develop an effective real-time detection system based on the
Dendritic Cell Algorithm (DCA), we propose two approaches,
namely theoretical and empirical. In theoretical approach, formal
methods including the Duration Calculus, Timed Automata, and
PLC Automata are used. They provide the formal specification and
automatic verification, as well as the mathematical foundation of
the designed system. Conversely, in empirical approach, an adap-
tive real-time analysis component is added to the algorithm, and
the newly implemented system is tested by multiple datasets for the
purpose of validation.

4 - Cluster interpretation of the self-organising map

Jan Feyereisl, School of Computer Science, University
of Nottingham, Jubilee Campus, Wollaton Road, NG8
1BB, Nottingham, Nottinghamshire, United Kingdom,
jqf@cs.nott.ac.uk

The Self-Organising Map algorithm developed by Teuvo Koho-
nen is an established machine learning technique that maps high-
dimensional data onto a lower-dimensional representation, while
maintaining topographic properties of the input data within the out-
put representation. We propose to exploit both the self-organisation
and the topographic property of Kohonen’s algorithm in combina-
tion with a biologically inspired concept for the purpose of better
cluster interpretation. This combination provides a variable-type in-
dependent expert knowledge information fusion for improved data
exploration.

l TA-06
Tuesday 08:00-09:20
Koch

Networks for forward and returned
products

Stream: OR and Real Implementations
Invited session
Chair: Belarmino Adenso-Diaz, Engineering School at

Gijon, Universidad de Oviedo, Campus de Viesques,
33204, Gijon, Spain, adenso@epsig.uniovi.es

1- A mathematical model for empty container alloca-
tion

Carlos Andres, Management Department,
Technological University of Valencia, Camino de Vera
S/N, 46022, Valencia, Spain, candres @omp.upv.es,
Salvador Furié, Belarmino Adenso-Diaz, Sebastidn
Lozano
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Empty container management is a key issue in the maritime busi-
ness nowadays. This article analyzes the problem from the local
maritime agent point of view, which controls and manages land con-
tainer logistics. Specifically, it is presented a mathematical model
to optimize land empty container movements among shippers, con-
signees, terminals and depots, along with minimizing storage costs.
The mathematical model is defined and solved by using CPLEX.
Obtained results confirm the benefits of implementing this kind of
models.

2 - A vehicle routing problem with flexibility in the de-
livery dates: a real case

Joaquin Pacheco, Applied Economy, University of
Burgos, Plaza Infanta Elena s/n, 09001, Burgos, Spain,
jpacheco@ubu.es, Ada Alvarez, Irma Garcia

The work addresses a new routing problem based in a real case.
The objective is minimizing the total distance traveled for the daily
routes over the week. Flexibility in the dates of delivery is intro-
duced. The problem is a generalization of CVRP and also a par-
ticular case of the PVRP. A formulation as a integer linear problem
and a method based in GRASP and PR are proposed. The method
find the optimal solution in small instances in very short time. In
these instances commercial software spent much more time. Also
our method performs better than recent and well-know methods for
PVRP

3 - A single machine scheduling problem with periodic
maintenance and sequence-dependent setup times

Francisco R. Angel-Bello, ITES de Monterrey, 64849,
Monterrey, Mexico, fangel @itesm.mx, Joaquin
Pacheco, Ada Alvarez

In this paper a problem of sequencing tasks in a machine with pro-
grammed preventive maintenance and sequence-dependent set-up
times is addressed. The problem has similarities with the Vehi-
cle Routing Problem with distance constraint and asymmetric costs
and represents an NP-hard problem. A solution approach based on
metaheuristic procedures has been designed and implemented and
the computational experiments show that it finds good solutions in
reasonably short times.

4 - Modeling the reverse logistic network for the pe-
riodic collection of end-of-life appliances: a case
study

Belarmino Adenso-Diaz, Engineering School at Gijon,
Universidad de Oviedo, Campus de Viesques, 33204,
Gijon, Spain, adenso@epsig.uniovi.es, Julio
Mar-Ortiz, Jose Luis Gonzalez-Velarde

We discuss a real-life case study to optimize the logistics network
for the periodic collection of end-of-life appliances in the Spanish
region of Galicia. A three phase hierarchical approach is consid-
ered. In the first and second phase both the reverse logistics facility
location and the periodic vehicle routing problems are solved re-
spectively (details are described in Mar-Ortiz et al, 2009). Finally,
in the third phase several runs of a simulation model on the vehicle
routing results are performed and analyzed to gain insight into the
long-term performance of the recovery system.

5- An axiomatic design approach for the reverse logis-
tics networks design

Didem Cinar, Industrial Engineering, Istanbul
Technical University, istanbul technical university
management faculty, macka besiktas, 34367, istanbul,
Turkey, cinard @itu.edu.tr, Ronay Ak, Y. Ilker Topcu
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Reverse logistics(RL) has been increasingly researched because of
growing green concerns. Reusing, recycling and remanufacturing
have been considered as environmentally and financially effective
processes for various drivers -government, corporations and cus-
tomers. In RL literature, A significant number of articles have been
written about specific aspects of RL, such as remanufacturing or
recycling.This paper presents a conceptual framework for reverse
logistics by the axiomatic design(AD) approach. AD can be used to
design RL and distinguish objectives and means of RL for different
levels.

B TA-07
Tuesday 08:00-09:20
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Network design & scheduling

Stream: Optimization in Public Transport
Invited session

Chair: Ernesto Cipriani, Dept. Civil Engineering,
University of Roma TRE, Via Vito Volterra 62, 00146,
Roma, Italy, eciprian@uniroma3.it

1 - Public transport service optimization through an an-
alytical investigation of avm data collection

Stefano Carrese, Department of Civil Engineering,
University of Roma TRE, Via Vito Volterra 62, 00146,
Roma, Italy, carrese @uniroma3.it, Sandro Bartolucci,
La Spada Simone

In this paper the service optimization of public transport through an
analytical investigation of AVM data will be analyzed . Transport
and mathematical rules have been both combined to find two mod-
els to use the large amount of AVM data. The 2 models are based
on binary and fuzzy logic. Then the 2 models have been applied to
the Rome public transport service to test them. Particularly more of
80M AVM data have been used, analyzing for 6 months 11 bus lines
with different characteristics. This trial test has allowed to calibrate
the models and compare binary with fuzzy results.

2 - Transit network design: a procedure and an applica-
tion to a large urban area

Ernesto Cipriani, Dept. Civil Engineering, University
of Roma TRE, Via Vito Volterra 62, 00146, Roma,
Italy, eciprian@uniroma3.it, Stefano Gori, Marco
Petrelli
In the present study authors propose a transit network design pro-
cedure to deal with a large urban areas characterized by complex
network topology, not obviously described as a simple radial or grid
network, and the public transport system can be composed by dif-
ferent transit modes. This new feature allows to estimate the bus
transit network in terms of main and feeder lines.

3 - The use of pricing revenues for improving public
transport services

Luca D’Acierno, Dipartimento di Ingegneria dei
Trasporti, Universita degli Studi di Napoli "Federico
II", Via Claudio, 21, 80125, Napoli, Italy,
dacierno@unina.it, Roberta Ciccarelli, Bruno
Montella, Mariano Gallo

In recent years several European cities have introduced road pricing
as a tool for managing transport demand, especially to reduce traffic
congestion and rebalance the modal split between private vehicles
and mass-transit systems. The aim of this research is to develop an
optimisation model that allows fares to be calculated according to
economic theory of ’efficient tolls’ in the case of different pricing
schemes (such as parking, cordon and road pricing) and analyse ef-
fects of pricing revenue reinvestments in terms of user accessibility
increase and mass-transit fare reductions.
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4 - A bi-level formulation for the optimal transit network
design problem

Randy Machemehl, Civil Engineering, The University
of Texas, 3208 Red River, 78705, Austin, Texas,
United States, rbm @mail.utexas.edu, Wei Fan

ABSTRACT: The thrust of this paper is to formulate the optimal
transit network design problem (TNDP) using a bi-level approach
for the first time and illustrate its equivalence to the model currently
used by many researchers. Some computational insights based on
our 10-year research experience working on the TNDP are pre-
sented. Several meta-heuristics solution methods such as Genetic
Algorithms (GA), Simulated Annealing (SA), and the combination
of the GA and SA are implemented and performance compared.
Computational results and recommendations for future research di-
rections are also given.

H TA-08

Tuesday 08:00-09:20
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Robust Optimization Il

Stream: Optimization in Public Transport
Invited session

Chair: Juan A. Mesa, University of Seville, 41092, Sevilla,
Spain, jmesa@us.es

1- Robustness of railway rolling-stock schedule: is-
sues about optimization and evaluation

David De Almeida, Innovation & Research
Department, SNCF, 75379, Paris CEDEX 08, France,
david.de_almeida@sncf.fr, Francis Sourd, Christian
Weber

This work deals with the evaluation of the robustness that can be in-
troduced inside rolling-stock schedules at a planning level, which is
of primary importance for disturbance management. We present an
approach based on a macroscopic simulation model for evaluating
actual propagated delays in a schedule, with the possible application
of basic repairing strategies to limit those delays. Various numerical
experiments are undertaken to study the influence of input parame-
ters on robustness. The preliminary benefits need further numerical
tests to be demonstrated at a systematic level.

2 - Robust planning of airport platform busses

Marjan van den Akker, Information and Computing
Sciences, Utrecht University, POBox 80089, 3508TB,
Utrecht, marjan@cs.uu.nl, Guido Diepen, Han
Hoogeveen, Barbara Pieters

Most airports have two types of gates: gates with an air bridge to
the terminal and remote stands. For flights at a remote stand, pas-
sengers are transported by platform busses. In this talk we present
a column generation algorithm for planning of platform busses that
maximizes robustness. We also present a discrete-event simulation
model to compare our algorithm to a first-come-first-served heuris-
tic as is used in current practice. Our computational results indicate
that our algorithm reduces the number of replanning steps and spe-
cial recovery measures during the day of operation.

3 - Indexes to evaluate the robustness of a railway net-
work from the passenger point of view

Federico Perea, Matemadtica Aplicada 2, Universidad
de Sevilla, 41092, Seville, Spain, perea@us.es, Alicia
De-los-Santos, Juan A. Mesa

This paper deals with an evaluation of the robustness of a railway
network. A network is considered robust when it reacts well to fail-
ures on links or stations. Indexes measuring the overall travel time
of a network when links fail are introduced for two different cases:
short interruptions and long interruptions. In the first, all lines us-
ing the failing arc are delayed, while in the second a bus between
the affected stations allows the rest of the network to function prop-
erly. The implementation of those indexes in the Madrid commuter
system shows their applicability.

4 - Railway network robustness and the complex net-
work science

Juan A. Mesa, University of Seville, 41092, Sevilla,
Spain, jmesa@us.es

During last two decades some research efforts have been made to
understand the functioning of large and complex networks. Rail-
way networks present some specific features that give rise to new
challenges regarding measuring efficiency and robustness. In this
work we discuss these issues.

H TA-09
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Human Resources Management Il

Stream: Supply Chain Management
Invited session

Chair: Bernd Irlenbusch, Department of Management,
London School of Economics, Houghton Street, WC2A
2AE, London, United Kingdom, b.irlenbusch@Ise.ac.uk

1 - Optimal assignation of public actions for labor in-
sertion

Eugenio Martinez-Falero, Forest economy and
management, Technical University of Madrid, ciudad
universitaria sn, 28040, Madrid,
eugenio.mfalero@upm.es, Susana Martin-Fernandez

Employment Polices aim at implementing personalized labor
itineraries for each jobseeker which are made by different activities
financed by public funds. We have applied a heuristic optimization
method to maximize the global insertion over feasible itineraries,
occupations and jobseekers’ preferences. The result is a pre assig-
nation of an itinerary to each jobseeker that requires later interviews
with labor advisers who evaluate how the itinerary fits the jobseeker
needs. The adviser can propose a new itinerary which starts the
adaptive phase of the process by incorporating new constraints.

2 - Integrated competency management information
system

Nikos Tsotsolas, Department of Statistics and
Insurance Science, University of Piraeus, 2, Feidiou
Str, 15236, Penteli, Greece, ntsotsol @unipi.gr, Eleni
Koutsouraki, Dimitrios Drosos
Employees’ training should be integrated into total human re-
sources’ development plans under a framework which includes the
mapping of competences, the tracking of training needs, the imple-
mentation of training activities and the evaluation of the outcomes.
The main aim of the developed Competency Management Informa-
tion System is to satisfy the needs of managers in HR departments
by supporting a systematic and well defined approach of the proce-
dures regarding the analysis, the designing, the implementation and
the evaluation of human resources skills development activities.

3 - Sabotage in tournaments: evidence from the lab

Bernd Irlenbusch, Department of Management,
London School of Economics, Houghton Street,
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WC2A 2AE, London, United Kingdom,
b.irlenbusch@]Ise.ac.uk, Christine Harbring

Organizations often implement incentive schemes in which rewards
depend on relative performance. We provide evidence of the in-
fluence of tournament design on two activity dimensions: produc-
tive activities and destructive ones (called sabotage). We find that
(1)Subjects heavily sabotage when they have the possibility to do
s0. (2) Both activities increase with widening the wage gap. (3)
For a given prize spread the output is increased by a higher fixed
wage component. (4) Framing the situation as a work environment
or allowing for communication keeps the results largely unaffected.

B TA-10
Tuesday 08:00-09:20
GSI-S6

Workforce Planning

Stream: Timetabling and Rostering
Invited session

Chair: Sanjeev Kumar Guleria, Computer Centre, Thapar
University, P.B. No. 32, 147004, Patiala, Punjab,
skguleria@thapar.edu

1- Reducing the workload of modification in small-
scale staff scheduling from strategies of optimiza-
tion

Takuma Kubo, The Graduate University for Advanced
Studies (SOKENDAI), 2-1-2 Hitotsubashi,
Chiyoda-ku, Tokyo, 101-8430, Tokyo, Japan,
kubo_tk@nii.ac.jp, Takeaki Uno

On staff scheduling in small offices, users usually have to modify
the schedules obtained by optimization, and this task is usually the
bottleneck. For such offices customization is always too expensive,
thus we thought it is quite important to make optimization method
and environment which lighten this task. We had real-world ex-
periments operated by human, and clarified that too much focused
objectives, and sophisticated optimization make the solutions hard
to be modified. We also developed excel based scheduling system
which can reduce the workload of users without much literacy.

2 - Simulated annealing algorithm for the temporary
workforce planning with firm contracts

Muhammad Al-Salamah, Systems Engnieering, King
Fahd University, Box 5067, KFUPM, 31261, Dhahran,
Western, salamah @kfupm.edu.sa

Temporary employment is a policy frequently used to adjust the
working hour capacity against fluctuating demand. Temporary
workforce planning has been unnecessarily simplified to account
to only periodic hiring and laying off; a company can review its
workforce requirement every period and make hire-fire decisions
accordingly, usually with a layoff cost. We present a more realistic
temporary workforce planning modeling that assumes a firm con-
tract, which can extend to several periods. A simulated annealing
algorithm is proposed to solve the MIP model that is developed for
this problem.

3 - Local search for shift and break scheduling

Nysret Musliu, Vienna University of Technology,
1040, Wien, Austria, musliu@dbai.tuwien.ac.at,
Andreas Beer, Johannes Gaertner, Werner
Schafhauser, Woltgang Slany
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In this paper we address a workforce scheduling problem in which
we have to design a shift plan, containing a great number of breaks,
satisfying several criteria, e.g. staffing demand, labour rules and er-
gonomic requirements. While most of previous research follows a
two-phase approach, meaning that a shift plan is designed first and
breaks are inserted afterwards, we model the entire problem and
optimize it with a local-search-based solver. We present the appli-
cation of our approach on real-life instances.

4 - Decision support system for planned student
scheduling in a backlog supporting institute

Sanjeev Kumar Guleria, Computer Centre, Thapar
University, P.B. No. 32, 147004, Patiala, Punjab,
skguleria@thapar.edu, A.k. Lal, Daljit Singh Bawa

An Institute that offers the facility of backlogs to its students of-
ten finds difficulty while offering backlog subjects. The reason for
this is that as a student studies subjects in junior class, his current
class should be free at that time. The methodology used to create a
decision support system to solve this problem is discussed. The ap-
proach has been first to do some planning like deciding the subjects
which have to be scheduled in same time, next facilitate this offer-
ing while timetabling so that the backlog subjects can be scheduled
easily at the time of registration.

B TA-11
Tuesday 08:00-09:20
GSI-S 17

MCDA: Theory, Computations, and
Applications I.

Stream: Multiple Criteria Decision Analysis
Invited session

Chair: Diederik J.D. Wijnmalen, Dept. for Operational
Analysis (BU2), TNO Organisation for Applied Scientific
Research, P.O. Box 96864, 2509 JG, The Hague,
Netherlands, diederik.wijnmalen @tno.nl

1- A multiple criteria decision aiding assignment
methodology for assisted reproductive

Sara Matias, Instituto Superior Técnico, Technical
University of Lisbon, Av. Rovisco Pais, 1049-001,
Lisboa, Portugal, saramatias @ist.utl.pt, José Rui
Figueira, Maria José Carvalho, Carlos Plancha

A Multiple Criteria Decision Aiding methodology was used to ob-
tain a recommendation on the number of embryos to transfer in As-
sisted Reproductive Technology cycles. ELECTRE TRI-C method
by Almeida-Dias et al. (2008) was used to sort couples into pre-
defined ordered categories associated with the transfer of 1 to 4 em-
bryos. The parameters were obtained with the experts and using
SRF software. 53 couples from a private infertility clinic in Lis-
bon were used. 43 received the same transfer recommendation by
both rules of the method, with 33 matching the number of embryos
effectively transferred.

2- A MCDM ranking method based on a dominance
measure: computational study

Antonio Jiménez, Department of Artificial
Intelligence, Technical University of Madrid (UPM),
Facultad de Informdtica, Campus de Montegancedo
S/N, 28660, Boadilla del Monte, Madrid, Spain,
ajimenez @fi.upm.es, Alfonso Mateos
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The additive multi-attribute utility model is widely used in MCDM.
However, many times it is not easy to elicit precise values for the
scaling weights. Several decision rules have been proposed to select
an alternative under these circumstances since weaker information
is required, such as ordinal information. We propose a new ap-
proach based on an intensity of dominance measure and compare it
with other existing approaches using Monte-Carlo simulation. The
results show that the new approach yields more accurate results in
terms of the best alternative and the overall ranking.

3 - Using value systems for the creation of perspective-
based criteria weights

Diederik J.D. Wijnmalen, Dept. for Operational
Analysis (BU2), TNO Organisation for Applied
Scientific Research, P.O. Box 96864, 2509 JG, The
Hague, Netherlands, diederik.wijnmalen@tno.nl

Perspectives often serve as a reference for groups when assigning
weights to criteria. Each perspective should lead to a typical set
of weights. Many people have difficulty being forced to imagine
themselves in a particular perspective to come up with appropriate
weights, leading to a meaningless average weight per criterion. We
propose a participatory procedure, using morphological and cluster
analysis and value assessment, for creating perspective-based crite-
ria weights. This combines individual value systems and weights
with collectively established generic clusters of value profiles.

B TA-12
Tuesday 08:00-09:20
GSI-S 18

Minimax problems with uncertainty

Stream: Stochastic Programming
Invited session

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

Chair: David Morton, Graduate Program in Operations
Research, The University of Texas at Austin, 1 University
Station, C2200, 78712-0292, Austin, TX, United States,
morton@mail.utexas.edu

1 - A framework for optimization under ambiguity

David Wozabal, ISDS, University of Vienna, Bruenner
Str. 72, A-1210, Vienna, Austria,
david.wozabal @univie.ac.at

Stochastic programs with ambiguous distributions for the involved
random variables are studied. Though the true distribution is un-
known, the existence of a reference measure P enables the con-
struction of an ambiguity set B as Kantorovich ball around P. The
original problems are robustified using the measures in B. To solve
the resulting infinite optimization problems, equivalent formula-
tions as finite dimensional non-convex, semi definite problems are
proposed. Finally a portfolio selection problem is studied in the
proposed framework and numerical results for sample problems are
reported.

2 - Interdicting smuggled nuclear material

Ned Dimitrov, Operations Research, University of
Texas at Austin, 1 University Station, 78712, Austin,
TX, ned.dimitrov@gmail.com, David Morton

In a smuggling event, a nuclear smuggler maximizes the probability
that he smuggles material from a nuclear facility, through the trans-
portation network, to a destination. We model the smuggler’s move-
ments via a Markov Decision Process (MDP), where the smuggler
is probabilistically operating the direction in which he moves. Our
goal is to place nuclear detectors to stop the smuggler. The optimal
placement decision can be viewed as hedging against the worst of a
set of probability distributions, where the smuggler selects the worst
distribution on paths out of those allowed by the MDP.

3 - Stability for minimax stochastic programs

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

When using the minimax approach one tries to hedge against the
worst possible distribution belonging to a specified class. A suit-
able stability analysis of results wrt. choice of this class is an im-
portant issue. It has to be tailored to the type of the minimax prob-
lem, to the considered class of probability distributions and to the
anticipated input perturbations. We shall point to relevant stability
analysis techniques and concentrate on the effect of changes in in-
put information for classes of probability distributions described by
(possibly perturbed) moments values and support.

B TA-13
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Airport and Airline Networks

Stream: Location Analysis
Invited session

Chair: Amedeo Odoni, Operations Research Center,
Massachusetts Inst. of Technology, Room 33-219, MIT,
2139, Cambridge, MA, United States, arodoni @mit.edu

Chair: Antonio Antunes, Civil Engineering Department,
University of Coimbra, Polo 2, 3030-788, Coimbra,
Portugal, antunes @dec.uc.pt

1 - Forecasting airline flight routing network changes
under airport capacity constraints

Antony Evans, Department of Architecture, University
of Cambridge, 1-5 Scroope Terrace, CB4 3AL,
Cambridge, ade26@cam.ac.uk

This paper describes a model that forecasts changes in flight net-
work routing under airport capacity constraints. The model inte-
grates several components describing different aspects of the air
transport system, including passenger demand, flight delay, and air-
line cost. Individual airline flight network routing is forecast by
maximizing airline profit. Competition is modeled by simulating a
game between airlines. The model is validated by comparing re-
sults to actual data for a network of airports in the US in 2005. The
model is then applied to forecast changes in this network through
2025.

2 - A queuing model for a network of airports

Amedeo Odoni, Operations Research Center,
Massachusetts Inst. of Technology, Room 33-219,
MIT, 2139, Cambridge, MA, United States,
arodoni @mit.edu, Nikolaos Pyrgiotis
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The paper describes the Approximate Network Delays model, a
stochastic and dynamic queuing model that computes delays at in-
dividual airports in a network, as well as captures the propagation
of delays through this network. The AND model is a strongly en-
hanced version of the one originally developed by Malone and has
been applied to a network of 22 of the busiest commercial airports
in the United States. It offers very interesting insights on how con-
gestion at one or more airports affects the other elements of the
network. A number of ongoing further model improvements will
also be discussed.

3 - An optimization model for the expansion of capacity
of an airport network

Miguel Santos, Civil Engineering Department,
University of Coimbra, 3030-788, Coimbra, Portugal,
msantos @dec.uc.pt, Antonio Antunes, Amedeo Odoni

In this presentation we introduce an optimization model aimed at
assisting air transport authorities in their expansion decisions re-
garding the capacity of an airport network, while complying with a
given budget. Expansion actions consist of building new airports in
cities with or without airport, or increasing the capacity of existing
airports. The objective is to maximize the satisfaction of air travel
demand within the airport network, taking into account the impact
of air travel costs upon demand. The strengths and limitations of
the model are illustrated through practical examples.

4 - An optimization model for the allocation of slots in
an airport network

Joao Pita, Civil Engineering, University of Coimbra,
3030-788, Coimbra, Portugal, joaopita@ gmail.com,
Antonio Antunes, Amedeo Odoni

In this presentation we introduce an optimization model to deter-
mine the number of slots to be made available for each slot planning
period in the different airports of an airport network. The objective
is to minimize the total socio-economic costs of satisfying the leg-
based travel demand faced by the airlines operating in the network,
while taking into account the capacity of the airports. The model is
intended at helping air transportation authorities in the negotiation
processes within which slots are allocated. The usefulness of the
model is illustrated with a real-world example.

B TA-14
Tuesday 08:00-09:20
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Stochastic Inventory Control

Stream: Inventory Management
Invited session

Chair: Sandra Transchel, Department of Supply Chain and
Information Systems, Penn State University, 461 Business
Building, 16802, University Park, PA, United States,

sxt37@psu.edu
1- A newsvendor model with service and loss con-
straints

Werner Jammernegg, Department of Information
Systems and Operations, Vienna University of
Economics and Business, Nordbergstrasse 15, A-1090,
Wien, Austria, werner.jammernegg @ wu-wien.ac.at,
Peter Kischka
We present a newsvendor model with the objective to maximise the
expected profit with respect to a service constraint and a loss con-
straint. For the price-independent demand distribution a condition
for the existence of an optimal order quantity and its structure is
presented. For the price-setting newsvendor the admissible region
of the order quantity and the selling price is characterised for the
additive and the multiplicative demand model. Furthermore, it is
shown that higher variability of demand leads to a smaller admissi-
ble region thereby easing the computation of the optimal decisions.
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2 - Bicriteria optimization in the newsvendor problem

Francisco Arcelus, Departamento de Gestién de
Empresas, Universidad Publica de Navarra, Campus de
Arrosadia, 31006, Pamplona, Navarra, Spain,
arcelus@unb.ca, Satyendra Kumar, Gopalan
Srinivasan

This paper considers the newsvendor problem of a retailer with the
conflicting goals of maximizing the expected profit and the proba-
bility of exceeding it, with a closed form solution for a uniformly
distributed demand, by using the existence of a closed form solu-
tion for the second criterion to arrive at the solution for the bicri-
teria problem. The decision variable remains the traditional order
quantity, but there is no solution that maximizes each goal simulta-
neously. The search for optimality reduces to simple comparisons
between parameters and the estimation of a critical weight

3 - Managing lost-sales inventory systems with batch
ordering and non-negligible ordering costs

Alina Curseu, Technische Universiteit Eindhoven, Den
Dolech 2, 5600MB, Eindhoven, Netherlands,
a.curseu@tue.nl, Tom Van Woensel, Nesim Erkip, Jan
C. Fransoo

We consider a single-item stochastic inventory system with lost
sales, fixed batch ordering and positive ordering costs. Optimal
policies have quite complicated structures. We analyze a heuris-
tic policy, which is intuitive and partially captures the structure of
optimal policies. In a numerical study, we compare the performance
of the heuristic with those commonly used as well as optimal solu-
tions, under a variety of conditions and demonstrate its effective-
ness. Furthermore, we conduct sensitivity analysis with respect to
the problem parameters and provide managerial insights.

4 - Periodic review inventory-control for perishable
products under service-level constraints

Sandra Transchel, Department of Supply Chain and
Information Systems, Penn State University, 461
Business Building, 16802, University Park, PA, United
States, sxt37@psu.edu, Stefan Minner

Food retail inventory control faces major challenges by uncertain
demand, perishability, and high service levels. In this paper, we
present an exact method to determine order quantities for perish-
able products with non-stationary demand, limited shelf-life, pos-
itive lead time, FIFO or LIFO issuing policy, and lost sales un-
der multiple service level constraints. We illustrate the superior-
ity of the proposed method over commonly suggested order-up-to-
policies and show that a constant order policy might provide good
results under stationary demand, short shelf-life and LIFO inventory
depletion.

B TA-15
Tuesday 08:00-09:20
Einstein

Constrained Vehicle Routing Problems

Stream: Vehicle Routing

Invited session

Chair: Paolo Toth, DEIS, University of Bologna, Viale
Risorgimento 2, 40136, Bologna, Italy, paolo.toth@unibo.it
1 - A hybrid algorithm for an inventory-routing problem

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

We consider an inventory-routing problem. Shipments are per-
formed by a vehicle of given capacity. We aim at minimizing the
sum of the inventory cost and of the routing cost. An exact approach
to this problem is known. A heuristic is presented that combines a
tabu search with two mixed integer programming models, namely
a Route-Assignment model and a Client-Assignment model. Such
models are run whenever a new best solution is obtained by the tabu
search. The hybrid procedure has been tested on benchmark in-
stances where the optimal solution is known. The average error is
lower than 0.1%.

2 - Vehicle loading optimization with stochastic supply

Thierry Pironet, HEC - Management School,
University of Liege, Bd. du Rectorat 7,, Bat B31 Bur
2.46, B-4000, LIEGE, Belgium,
thierry.pironet@ulg.ac.be, Yasemin Arda, Yves Crama,
David Kronus

The increased availability of information makes it possible to co-
ordinate processes usually separated in large companies, such as
production and transportation. This work investigates the vehicle
loading optimization for individual orders over a multiperiod hori-
zon when items have stochastic release dates from production and
time windows are imposed at the customer plant. The loading de-
cisions are made in order to minimize the expected cost. From
the deterministic model, we develop scenario-based models for the
stochastic problem and investigate the performance of various solu-
tion methods.

3 - An exact algorithm for the pickup and delivery prob-
lem with time windows

Enrico Bartolini, Department of Computer Science,

University of Bologna, 40127, Bologna, Italy,

ebartoli @cs.unibo.it, Roberto Baldacci, Aristide

Mingozzi
This paper presents a new exact algorithm for the Pickup and
Delivery Problem with Time Windows (PDPTW) based on a set
partitioning-like formulation. We describe a bounding procedure to
find a near optimal dual solution of its LP-relaxation. The final dual
solution is used to generate a reduced problem. The reduced prob-
lem is solved by an integer programming solver if it has moderate
size; otherwise it is solved by branch-and-cut-and-price. Compu-
tational results on benchmark instances show that the new method
outperforms the currently best known method.

B TA-16
Tuesday 08:00-09:20
Koenig

Set-valued Optimization

Stream: Multi-Objective Optimization and Decision
Theory 2

Invited session

Chair: Frank Heyde, Institute of Mathematics, MLU
Halle-Wittenberg, Theodor-Lieser-Str. 5, D-06099, Halle
(Saale), Germany, heyde @mathematik.uni-halle.de

1 - Vector optimization with infimum and supremum

Andreas Lohne, Institut fiir Mathematik, MLU
Halle-Wittenberg, Theodor-Lieser-Strafle 5, 06099,
Halle (Saale), Germany,
andreas.loehne @ mathematik.uni-halle.de

It is possible to approach vector optimization by a consequent us-
age of infimum and supremum in an appropriate complete lattice.
The corresponding theory is in appearence very similar to the scalar
optimization theory. An overview on the concepts and results is
given. This includes solution concepts, existence results, duality
theory and several results for linear problems.

2 - Optimality and duality for convex optimization prob-
lems with a set-valued obijective

Andreas Hamel, Operations Research and Financial

Engineering, Princeton University, Sherrerd Hall 224,

08544, Princeton, NJ, ahamel @princeton.edu
(1) A new solution concept for optimization problems with a set-
valued objective is introduced which is related to dual variables in
the images space. (2) A duality scheme is provided which produces
all the results well-known in the scalar case. It is shown that this
scheme yields the existence of solutions of the dual problems in the
sense introduced in (1). (3) New conditions of the type "zero is in
the subdifferential” and "the directional derivative is non negative"
are given and shown to be as powerful as in the scalar case.

3 - Directional derivative and subdifferential for set-
valued convex and proper functions

Carola Schrage, ¢/ Migdia 53-4-2, 08788, Vilanova del

Cami, carolaschrage @web.de
A set-valued directional derivative and a subdifferential in an ap-
propriate dual space will be defined for set-valued functions with
certain convexity and properness properties using a new set-valued
"order difference". Under an additional inner point condition, the
subdifferential is nonempty and a counterpart to the scalar max-
formula can be shown.

4 - Set-valued optimization in mathematical finance
Frank Heyde, Institute of Mathematics, MLU
Halle-Wittenberg, Theodor-Lieser-Str. 5, D-06099,
Halle (Saale), Germany,
heyde @mathematik.uni-halle.de, Andreas Hamel

We will apply methods of set-valued optimization to problems of
mathematical finance. The focus will lie on set-valued measures of
risks and its use in portfolio optimization.

B TA-17
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Cutting and Packing 4

Stream: Cutting and Packing
Invited session

Chair: Yuri Stoyan, Department of Mathematical Modeling
and Optimal Design, Institute for Mechanical Engineering
Problems of the National Academy of Sciences of Ukraine,
2/10 Pozharsky St., 61046, Kharkov, Ukraine,

stoyan @ipmach.kharkov.ua

1- A tutorial in irregular shape packing problems

Julia Bennell, School of Management, University of
Southampton, Highfield, SO17 1BJ, Southampton,
Hampshire, United Kingdom, jab2 @soton.ac.uk, Jose
Fernando Oliveira
Irregular shape packing has received increased research attention
of the last 15 years. The evolution of solution approaches can be
attributed to increased computer power and advances in geometric
techniques as well as more sophisticated and insightful algorithm
design. In this paper we will focus on the latter. Our aim is to draw
on the literature to describe and evaluate the core approaches. We
will explore different ways of representing the problem and mech-
anisms for moving between solutions. We will also propose where
we see the future challenges for researchers in this area.
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2 - Mathematical model and efficient algorithm for ob-
ject packing problem

Tatiana Romanova, Department of Mathematical
Modeling and Optimal Design, Institute for
Mechanical Engineering Problems of the National
Academy of Sciences of Ukraine, 2/10 Pozharsky St.,
61046, Kharkov, Ukraine, sherom @kharkov.ua, Yuri
Stoyan, Nikolai Chernov

The article is devoted to mathematical models and practical algo-
rithms for solving the cutting and packing problems. We review and
further enhance the main tool of our studies phi-functions. Those
are constructed here for 2D and 3D objects. We also demonstrate
that in all realistic cases the phi-functions and their derivatives can
be described by quite simple formulas without radicals and other
complications. Lastly, a general solution strategy using the phi-
functions is outlined and illustrated by several 2D and 3D examples.

3 - Optimization packing problem of equal circles

Yuri Stoyan, Department of Mathematical Modeling
and Optimal Design, Institute for Mechanical
Engineering Problems of the National Academy of
Sciences of Ukraine, 2/10 Pozharsky St., 61046,
Kharkov, Ukraine, stoyan@ipmach.kharkov.ua,
Andrey Chugay

The paper considers an optimization packing problem of equal cir-
cles into a region with a finite number of prohibited areas. A frontier
of the region consists of circular arcs and line segments. A math-
ematical model is constructed. On the ground of characteristics of
the model a solution strategy is offered. The strategy consists of a
combination of an algorithm of generating starting points, the feasi-
ble direction method to calculate local maxima and a modification
of the decremental neighborhood method to search for an approxi-
mation to the global maximum. Numerical examples are given.

B TA-18
Tuesday 08:00-09:20
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Optimization under Uncertainty

Stream: Mathematical Programming
Invited session

Chair: Milan Hladik, Department of Applied Mathematics,
Charles University, Faculty of Mathematics and Physics,
Malostranske nam. 25, 11800, Prague, Czech Republic,
milan.hladik@matfyz.cz

1- New framework for supply chain decision making
under uncertainty: an analysis of the computational
effort

Abhilasha Aswal, Infosys Technologies Limited,
Bangalore, India, #26/C Electronics City, Hosur Road,
560100, Bangalore, Karnataka, India,

abhilasha.aswal @iiitb.ac.in, G. N. Srinivasa Prasanna

We present a new & intuitive approach for optimization under un-
certainty, useful in supply chains. We couple convex optimization
and information theory. Unique features of our work include the
ability to qualitatively compare different future sets of assumptions
(scenarios) using polytope geometry, and quantification of the Shan-
non information content in a scenario. Scenarios equivalent in in-
formation content to one another can be generated. Our optimiza-
tion methods under these assumptions are fast (handle 1000’s of
nodes/products in minutes on laptops), even with non-convex cost
breakpoints.
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2 - Steiner tree problems under interval uncertainty

Eduardo Alvarez-Miranda, Escuela de Ingenieria Civil
Industrial, Universidad de Talca, Curicé, Merced 437,
3340000 , curico, Chile, eduardo.alvmir @ gmail.com,
Alfredo Candia-Véjar, Nelson Maculan Filho

In this work we study the Steiner Tree (ST) Problem on Graphs un-
der uncertainty, modeled by cost intervals in the objective function.
For first time the problem is studied for both the Minmax Regret
and the Robust (Bertsimas & Sim) approaches. MILP formulations
with a polynomial number of variables and constraints are presented
for both models based on structural properties proved valid for this
problem.

The formulations are extended to model the Prize Collecting ST
Problem, which is more attractive from a practical perspective when
deterministic uncertainty is considered.

3 - Generalized linear fractional programming under in-
terval uncertainty

Milan Hladik, Department of Applied Mathematics,
Charles University, Faculty of Mathematics and
Physics, Malostranske nam. 25, 11800, Prague, Czech
Republic, milan.hladik @matfyz.cz

Data in many real-life problems suffer from inexactness. Herein we
assume that we are given some intervals in which the data can si-
multaneously perturb. We consider a generalized linear fractional
programming problem with interval data and present an efficient
method for computing the range of optimal values. We consider
also the inverse problem: How much can data of a real generalized
linear fractional program vary such that the optimal values do not
exceed some prescribed bounds. We illustrate the approach on a
simple von Neumann economic growth model.

B TA-19
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Evolutionary approaches

Stream: Metaheuristics

Invited session

Chair: Marcelo Lisboa Rocha, Computer Science,
Universidade Federal do Tocantins, Av. NS 15, S/N —
ALCNO 14 - Bloco 02 — Sala 21, 77020-210, Palmas,
Tocantins, Brazil, marcelolisboarocha@yahoo.com.br

1 - Storage arrangement on the yard for transshipment
containers by meta-heuristics

Etsuko Nishimura, Graduate School of Maritime
Sciences, Kobe University, Fukae, Higashinada,
658-0022, Kobe, Japan, e-nisi @maritime.kobe-u.ac.jp,
Akio Imai
This study is concerned with the container storage arrangement on
the container yard for the transshipment containers, in order to carry
out the ship handling operations efficiently. Objective function is
assumed that the total service time from the mega-containership to
feeders and the waiting time for feeder ships. To facilitate the so-
lution procedure we employ the heuristics based by Genetic Algo-
rithm(GA) and Lagrangian relaxation(LR). As our computational
results, at the mega-containership early arrival, the total service
times obtained by LR are smaller than those done by GA.

2 - A memetic algorithm for a stochastic single prod-
uct network design model with lead time and safety
stock considerations
Behzad Bagheri, Department of Industrial

Engineering, University of Science and Culture,
Ashrafi Esfahani Blvd, Park Street, 13145871, Tehran,
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Tehran, Iran, Islamic Republic Of,
b.bagheri@usc.ac.ir, Mehdi SharifYazdi

The single product network design model with lead time and safety
stock considerations (SPNDLS) explicitly model the relationship
between the flows in a supply chain network, lead times, and safety
stock levels. In this paper, we propose a stochastic version of the
SPNDLS which minimizes the sum of facility location, pipeline in-
ventory, and safety stock costs over discrete scenarios. In addition,
our model, namely SSPNDLS (stochastic SPNDLS) incorporates
arbitrary demand variance at the retailers. A memetic algorithm
is also proposed to solve SSPNDLS. Numerical instances are then
presented.

3 - GRASP with path-relinking for the tridimensional
Euclidean Steiner tree problem

Marcelo Lisboa Rocha, Computer Science,
Universidade Federal do Tocantins, Av. NS 15, S/N —
ALCNO 14 - Bloco 02 — Sala 21, 77020-210, Palmas,
Tocantins, Brazil, marcelolisboarocha@yahoo.com.br,
Amit Bhaja, Flavio Montenegro, Nelson Maculan
Filho
Given a set of fixed points in a tridimensional space with Eu-
clidean metric, the Tridimensional Euclidean Steiner Tree Problem
(TESTP) is that of finding a minimum length tree that spans all these
points, introducing extra points, called Steiner points, if necessary.
Although there is great interest on this problem, there are few meth-
ods that can produce reasonable solutions. In fact, TESTP is a NP-
Hard problem. Here is proposed a GRASP with Path-Relinking for
TESTP. The computational results provided are superior to those
obtained from the best heuristics reported in the literature.
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DEA Methodology il

Stream: DEA and Performance Measurement
Invited session
Chair: Alireza Amirteimoori, Applied mathematics, Azad

university, No. 2,, Golsar, 41335-3516, Rasht, Guilan,
ateimoori @iaurasht.ac.ir

1- Data envelopment analysis: a simultaneous mea-
sure of technical and allocative efficiency

Mosbah Ezzeddine, training observatory, Ministary of
Education and training, bab bnet - Tunis, Tunis, 1030,
kasbah, tunis, Tunisia, ezzeddine_m@yahoo.fr

ABSTRACT our paper aims to develop a model for measuring si-
multanously technical and allocative efficiencies of all DMUs in
one operation. For that, some postulates are introduced into basic
CCR (1978)model. The first stipulates that a virtual efficient DMUs
constitute with their original DMUs a new envelopment datas. The
second takes that there is a DMU respecting condition of equality
between marginal rate of substitution and input prices ratio. Those
hypothesis lead for a new model measuring in one operation tech-
nical and allocative efficiency scores for all DMUs.

2 - Proposition of the unified dea model including
super-efficiency measure

Tohru Ueda, Faculty of Science and Technology,
Seikei University, 3-3-1 Kichijoji-Kitamachi,
180-8633, Musashino-Shi, Tokyo, Japan,
ueda@st.seikei.ac.jp, Hirofumi Amatatsu

In CCR model, BCC model, additive model and SBM model, slacks
are maximized. It corresponds to finding a point in the production
possibility set that is the farthest point from each Decision Making
Unit (DMU) to be evaluated, that is, the most difficult point to refer.
‘We proposed the minimum distance models, which minimize a sum
of slacks. The super-efficiency or SuperSBM model is similar to
the minimum distance model. In this paper we propose the unified
DEA model including super-efficiency measure and propose some
efficiency measures.

3 - Two-stage production process in data envelopment
analysis

Alireza Amirteimoori, Applied mathematics, Azad
university, No. 2,, Golsar, 41335-3516, Rasht, Guilan,
ateimoori @iaurasht.ac.ir

In DEA we normally assume that the produced outputs are per-
fect. However,in many real instances,some of the products are im-
perfect.In this case,the system under consideration is composed
of two components:main system and repair shop.The main system
consumes output to produce input.The outputs of the main system
may be imperfect.The imperfect outputs need to be repaired in the
repair shop.In this paper we will investigate the production system
that consists of two stages arranged in series,where succeeding stage
is fed by a mixture of external inputs and some of the outputs of the
first stage.

4 - Fuzzy bi-objective generalized data envelopment
analysis

Jafar Poumahmoud, Tabriz, 5375171379, Tabriz,

pourmahmoud @azaruniv.edu
Data envelopment analysis (DEA) requires input and output data to
be precisely known. This is not always the case in real applications.
This work introduces a new fuzzy bi-objective generalized data en-
velopment analysis (F-Bi-GDEA) model and defines its efficiency.
The new F-Bi-GDEA model is formulated as linear programming
models and can be solved to determine fuzzy efficiencies of a group
of decision-making units (DMUs).
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Applications of mathematical logic

Stream: Boolean Programming

Invited session

Chair: Ondrej Cepek, Theoretical Informatics and
Mathematical Logic, Charles University in Prague,
Malostranske namesti 25, 11800, Praha, Czech Republic,
ondrej.cepek @mff.cuni.cz

1- On the chavatal ranks of knapsack problems

Béla Vizvari, Industrial Engineering, Eastern

Mediterranean Ubiversity, Gazimagusa, 10, Mersin,

Turkey, vizvaribela@ gmail.com
There is a famous result of Chvatal giving a theoretical iterative
procedure, which determines the integer hull of a polyhedral set. It
starts from the polyhedral set itself and in each iteration new cuts
are introduced. This result is considered the theory of the Gomory
method of integer programming. The simplest integer program-
ming problem is the knapsack problem. The number of iterations
in Chvatal’s procedure is investigated in the case of some extremely
simple binary knapsack problems. It is shown that the Chvatal rank
can be high even in these cases.

2 - Recognition of positive k-interval boolean functions

David Kronus, HEC - Management School, University
of Liege, Batiment B31, Rue du Rectorat 7, 4000,
Liege, Belgium, dave @matfyz.cz, Ondrej Cepek
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The concept of representing Boolean functions using intervals of
integers has been introduced in the area of optimizing automatic
data generation for software testing. Intervals of integers represent
Boolean function f if these intervals span just the integers having
as their binary representation a truepoint of f. We introduce the
original motivation and present an asymptotically optimal algorithm
recognizing l-interval and 2-interval functions. We conclude with
some ideas about possible generalization of this algorithm for any
number of intervals.

3 - A model for analysing microarray data using tech-
niques of boolean functions

Petr Kucera, Faculty of Mathematics and Physics,
Charles University in Prague, Na Grosi 1157/9, 10200,
Praha 15, Czech Republic, kucerap @ktiml.mff.cuni.cz,
David Kronus, Ondrej Cepek
We address in this work a problem of discovering dependencies
among gene expression levels. The problem is formulated in math-
ematical terms as a search for a fully defined three valued function
defined on three valued variables which is partially specified by the
DNA microarray measurments. We present a model, which can be
used for analysing this problem and which is strongly motivated by
results in the area of logical analysis of data (LAD) and in the area
of partially defined Boolean functions (pdBfs).

4 - Operational use of a lad model

Louis-Philippe Kronek, Laboratoire Leibnis-IMAG,

Grenoble, France, louis-philippe.kronek @imag.fr,

Nadia Brauner, Sylvain Gravier, Frédéric Meunier
When delivering a LAD model to physicians, we were confronted
to the following questions: (1) In which order do I have to do the
exams to minimize the cost (which can be the dangerosity of the
exams) for tracking a disease in a population ? (2) Which are the
3 (or k) exams that allow an efficient first selection. We compare
those two questions to classical scheduling problems and derive
complexity results. We also generalize the questions asking for a
non dominated order of the exams. We study special cases and give
algorithmical results.
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Reverse Logistics: Decision models and
their Industrial Applications

Stream: OR and Environmental Management
Invited session

Chair: Baptiste Lebreton, Lehrstuhl fiir
Umweltmanagement / Prof. Tuma, Universitit Augsburg,
WiWi-Fakultit, Universititsstr. 16, 86159, Augsburg,
Germany, bblebr @solutia.com

1 - The definition and implementation of a competitive
reverse logistics strategy at a plastic films manufac-
turer.

Baptiste Lebreton, Lehrstuhl fiir Umweltmanagement /
Prof. Tuma, Universitiat Augsburg, WiWi-Fakultit,
Universititsstr. 16, 86159, Augsburg, Germany,
bblebr@solutia.com
Company S, the world wide leader for the manufacturing of plastic
films for the automotive and architectural glazing industry faced in
2006 the challenge of defining a reverse logistics strategy to protect
its business and margins. Company’s S customers were reselling
production leftovers to free-riders, thus allowing them to access the
market for plastic films by reextruding the leftovers into films. The
presentation documents the motivation behind the development of a
product collection strategy and the optimization models used to roll
out this strategy worldwide.
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2 - A framework for configuration of procurement net-
works for secondary raw material using a hybrid
system

Alexander Uffinger, University of Augsburg,

Ganghoferstr. 4, 86157, Augsburg, Germany,

alexander.uffinger @ wiwi.uni-augsburg.de
Closed-loop Supply Chain Management is one of the most impor-
tant concepts to realize a sustainable economy. Thereby the config-
uration of procurement networks for secondary raw materials is a
key factor. The underlying decision problem can be classified as a
SNP integrating a continuous location search and a technology se-
lection. The presented framework suggests a structured procedure
including a hybrid system. Thereby the hybrid system optimizes
the configuration by combining a CPLEX solved MIP-Formulation
with a heuristic local search approach. The framework is applied to
the paper industry.

3 - Reverse logistics network design: the impact of lead
times and stochstacity

Kiris Lieckens, University of Antwerp, Prinsstraat 13,

2000, Antwerp, kris.lieckens @ua.ac.be, Nico Vandaele
An advanced strategic decision support model is developed for the
efficient design of reverse logistics networks. Queueing relation-
ships are integrated into a facility-allocation model to allow for lead
time related costs and various sources of uncertainty. This extension
is important because fast delivery times are key for the success of
global closed-loop supply chains while variabilities complicate their
organization. Appropriate flow and capacity levels are determined
for transportation and production processes. A genetic algorithm
solves this problem and a case study puts it into action.

4 - A two-stage approach for collection network design
and modeling reverse logistics activities in a white
goods manufacturer

Tiilin Aktin, Industrial Engineering Department,
Istanbul Kiiltiir University, Atakdy Campus, Bakirkoy,
34156 , Istanbul, Turkey, t.aktin@iku.edu.tr, Dicle
Cevizci, H. Tiirkan Karaaslan
Collection of used products, and product recovery requiring dispo-
sition decisions such as recycling, remanufacturing, repairing and
disposal, are among the important issues for an environmentally
conscious company. This study proposes a two-level optimization
for modeling reverse logistics activities. The first stage aims to de-
sign a network, determining the location of collection centers and
the amount of product returns. The output of this stage is fed into the
second one, where disposition decisions are made. The framework
is implemented in one of Turkey’s leading white goods manufactur-
ers.
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Capacity Control

Stream: Demand, Pricing and Revenue Management

Invited session

Chair: Claudius Steinhardt, Mathematical Methods for

Business and Economics, University of Augsburg,

Universitétsstrale 16, 86159, Augsburg, Germany,

claudius.steinhardt @ wiwi.uni-augsburg.de

1- Revenue management in a make-to-order environ-
ment with forecasting errors

André Hintsches, Institute of Automotive Management
and Industrial Production, Technische Universitit
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Braunschweig, Katharinenstr. 3, 38106,
Braunschweig, Germany, a.hintsches @tu-bs.de,
Thomas Spengler, Thomas Volling

Manufacturing companies in a make-to-order environment usually
offer multiple products, face a stochastic demand, and a time-
varying price for these products. The decision of order acceptance
has a direct influence on the maximization of the overall contribu-
tion margin of the production network. We will present the results
of a static and a dynamic approach for network revenue manage-
ment and discuss their robustness concerning systematic forecast-
ing errors. Both approaches are applied to a case study of a high
performance alloy manufacturer.

2 - A dynamic bid-price approach to reduce risk in
make-to-order revenue management

Kai Wittek, Institute of Automotive Management and
Industrial Production, Technische Universitit
Braunschweig, Katharinenstr. 3, 38106,
Braunschweig, Germany, k.wittek @tu-bs.de, Derya
Eren Akyol, Thomas Spengler, Thomas Volling

In make-to-order revenue management, capacity control problems
are typically solved by bid-prices, approximating the opportunity
costs of accepting a customer order. When facing forecasting errors,
this approximation becomes less accurate and the bid-price perfor-
mance may deteriorate. We present a two step dynamic bid-price
approach incorporating reactive elements to exploit online demand
information and analyze its robustness. Further, a risk analysis is
provided. Simulation results are based on the characteristics of a
make-to-order steel manufacturer.

3 - Integration of capacity control techniques and vehi-
cle routing

Joern Schoenberger, Chair of Logistics, University of
Bremen, Wilhelm-Herbst-Stralie 5, 28359, Bremen,
Germany, jsb@uni-bremen.de, Herbert Kopfer

Accepting or rejecting transport orders is the most important deci-
sion task in operational freight transport planning. The profitability
of consecutively arriving requests depends upon already accepted
orders and the generated vehicle routes. In order to use the avail-
able capacities at highest efficiency, the integration of capacity con-
trol techniques seems to be promising. However, due to the high
interdependencies of routed requests the allocation of capacities to
a given request is hardly possible. We propose an approach to man-
age this challenge.

4 - Revenue management in the car rental industry: a
numerical investigation of different modelling ap-
proaches

Claudius Steinhardt, Mathematical Methods for
Business and Economics, University of Augsburg,
Universitétsstrafle 16, 86159, Augsburg, Germany,
claudius.steinhardt@wiwi.uni-augsburg.de, Jochen
Gonsch

Car rental companies provide different types of cars to business
and leisure customers. In addition to uncertain demand to come,
rental duration and return station are often spontaneously chosen
and therefore not known in advance. In this talk, we present several
extensions to traditional capacity control models for revenue man-
agement, coping with specific challenges like stochastic and trans-
ferable capacities, different customer segments, planned upgrades,
or multiday rentals. Furthermore, we compare the performance of
different approaches by a simulation study based on real-world data.
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Linear Semi-Infinite Optimization Il

Stream: Semi-Infinite Optimization
Invited session

Chair: Marco A. Lopez-Cerd4, Statistics and Operations
Research, Alicante University, Ctra. San Vicente de
Raspeig s/n, 3071, Alicante, Spain, marco.antonio@ua.es

1 - Sensitivity analysis in linear semi-infinite program-
ming via partitions

Miguel Goberna, Estadistica e Investigacion Operativa,
Universidad de Alicante, Ctra. San Vicente s/n, 03080,
San Vicente del Raspeig, Alicante, Spain,
mgoberna@ua.es, Tamas Terlaky, Maxim Todorov

‘We present sufficient conditions for the optimal value of a linear SIP
problem to depend linearly on the size of the perturbations, when
these perturbations involve either the cost coefficients or the right-
hand-side function or both, and they are sufficiently small. Two
kinds of partitions are considered. The first one consists of maximal
regions on which the optimal value function is linear. The second
class of partitions concerns the index set of the constraints through a
suitable extension of the concept of optimal partition from ordinary
to semi-infinite linear programming.

2 - An infinite-dimensional optimization approach to
sets separation in normed spaces

Marco A. Lépez-Cerdd, Statistics and Operations
Research, Alicante University, Ctra. San Vicente de
Raspeig s/n, 3071, Alicante, Spain,

marco.antonio @ua.es

We present an algorithm for the strong separation of two bounded
sets in a normed space, such that a semi-infinite optimization prob-
lem is solved at each step. Its global convergence is analyzed and
a stopping criterion is also provided. The particular case of sepa-
ration in the space L_p is approached in detail. We also propose
an implementable modification of our algorithm for separating two
bounded sets in L_p([a,b]), where [a,b] is an interval. Some com-
putational experience is reported, and a stopping criterion is given
for functions of bounded variation in L_2([a,b]).

3 - Distance to ill-posedness for convex semi-infinite
inequality systems under affine perturbations

E Javier Toledo-Melero, Operations Research Center,
Miguel Herndndez University, Avda. de la
Universidad, s/n, 03202, Elche, Alicante, Spain,
javier.toledo@umbh.es, Maria Josefa Cdnovas, Juan
Parra

In this talk we tackle the question of how much a given convex
semi-infinite inequality system has to be perturbed in order to de-
stroy its consistency/inconsistency. In our setting the set indexing
the constraints is assumed to be arbitrary (possibly infinite and with
no structure at all) and each inequality is allowed to be indepen-
dently perturbed by means of an affine perturbation. In this way we
extend to this convex framework some results provided in the linear
case.
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Classes of Cooperative Games

Stream: Cooperative Game Theory
Invited session

Chair: Natividad Llorca, Operations Research Center,
Miguel Hernandez University, Avda. del Ferrocarril s/n,
(Edif. Torretamarit), 03202, Elche, Spain, nllorca@umh.es

1- Balanced per capita contributions and level struc-
ture of cooperation

Vidal-Puga Juan J., Universidade de Vigo, 36005,
Pontevedra, Spain, vidalpuga@uvigo.es, Gomez-Riia
Maria

We define a new value for games with a level structure and intro-
duce a new property in these kind of games, called balanced per
capita contributions, related with other properties in the literature.
Furthermore, we provide an axiomatic characterization of this value
using this new property.

2 - Multilinear extensions for cooperative games in
generalized characteristic function form

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-Arangiiena,
Guillermo Owen

A cooperative game in generalized characteristic function form is a
TU game such that the worth of each coalition depends not only on
its members but on the order in which they incorporate to the coali-
tion. In this communication a family of allocation rules for these
games is considered. Moreover the Multilinear Extension of Owen
is generalized so that the previous family of rules can be obtained
from this generalization similarly as the Shapley value is obtained
from the ME. The obtained results apply when calculating centrali-
ties for nodes in a digraph using a game-theoretical approach.

3 - Shortest path tree games in wireless multi-hop net-
works (wmns)

Nayat Horozoglu, Operational Research Group,
London School of Economics and Political Science,
Houghton Street, WC2A 2AE, London, United
Kingdom, n.horozoglu@]lse.ac.uk, Katerina Papadaki

A WMN is composed of a root node that provides connectivity to
the Internet to a number of geographically separated users, where
users can relay information for other users. If all the users cooper-
ate, then they can use their shortest path tree to route the informa-
tion. Given the shortest path cost of all the transmissions, the users
need to find a mutually satisfactory cost allocation. We formulate
the problem as a cooperative game, derive structural properties of
the game, and investigate possible cost allocation concepts.

4 - Multi-choice clan games and their core

Natividad Llorca, Operations Research Center, Miguel
Herndndez University, Avda. del Ferrocarril s/n, (Edif.
Torretamarit), 03202, Elche, Spain, nllorca@umbh.es,
Mariana Rodica Branzei, Joaquin Sdnchez-Soriano,
Stef Tijs
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In this paper we consider market situations with two corners. One
corner consists of a group of powerful agents with yes-or-no choices
and clan behavior. The other corner consists of non-powerful agents
with multi-choices regarding the extent at which cooperation with
the clan can be achieved. The focus is on the analysis of the core of
multi-choice clan games. Several characterizations of multi-choice
clan games by the shape of the core are given, and the connection
between the convexity of a multi-choice clan game and the stability
of its core is studied.
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Travelling Salesman Problems

Stream: Discrete Optimization
Contributed session

Chair: Ali Eshragh Jahromi, School of Mathematics and
Statistics, University of South Australia, School of
Mathematics and Statistics, Mawson Lakes Campus, 5095,
Adelaide, South Australia, Australia,
Ali.EshraghJahromi@unisa.edu.au

1 - A modified electromagnetism-like algorithm for trav-
elling salesman problems with time windows

Alkin Yurtkuran, Industrial Engineering Department,
Uludag University, Uludag University, Industrial
Engineering Department, 16059, Bursa, Turkey,
alkin@uludag.edu.tr, Erdal Emel

In this study, we propose Electromagnetism-like Algorithm (EMA)
to solve traveling salesman problem with time windows. EMA
is a population based method which simulates attraction-repulsion
mechanism between charged particles. Particles move towards the
optimum, according to the force applied on them. Original to this
study, particle coordinates are bounded by time-windows of the cor-
responding customers,by which the algorithm is forced to search
only in feasible regions. The results of the numerical experiments
show that EMA generates optimal or near-optimal results within ac-
ceptable CPU times.

2- The new formulation for the traveling repairman
problem

Imen Ome Ezzine, Quantitatives Methods, FSEG
SFAX, pharmacie najiba ellouze sakiet ezzit, 3021,
sfax, omezineimen @yahoo.fr, Frédéric Semet, Habib
Chabchoub

The Traveling Repairman Problem is a variant of the Traveling
Salesman Problem in which a repairman visits the customers lo-
cated at the nodes of the graph in such a way that the overall waiting
times of the customers is minimized. The objective is to minimize
the sum of the arrival times at the vertices including the initial ver-
tex associated with the depot. In this presentation we propose a new
integer programming formulation for the TRP. The latter was im-
plemented within the solver CPLEX 11.0 and tested on generated
instances. It appears to be competitive with previously proposed
models.

3 - An exact method for the double TSP with multiple
stacks

Jesper Larsen, Management Engineering, Technical
University of Denmark, Produktionstorvet, Building
426, 2800, Kgs. Lyngby, Denmark, jesla@man.dtu.dk,
Richard Lusby, Matthias Ehrgott, David Ryan
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The double travelling salesman problem with multiple stacks is a
pickup and delivery problem in which all pickups must be com-
pleted before any deliveries can be made. The aim of the problem
is to produce a stacking plan for the pallets in the container that
minimizes the total transportation cost. The container cannot be
repacked at any stage. Here we present an exact solution method
based on matching k-best TSP solutions for each of the separate
pickup and delivery TSP problems and show that previously un-
solved instances can be solved within seconds using this approach.

4 - A hybrid simulation-optimization algorithm for the
Hamiltonian cycle problem

Ali Eshragh Jahromi, School of Mathematics and
Statistics, University of South Australia, School of
Mathematics and Statistics, Mawson Lakes Campus,
5095, Adelaide, South Australia, Australia,
Ali.EshraghJahromi@unisa.edu.au, Jerzy Filar,
Michael Haythorpe

This new hybrid algorithm alters the Hamiltonian cycle problem to
the travelling salesman problem. Thus, there is a stochastic ma-
trix updated as in the Cross Entropy method and used to set a suit-
able linear programming model. If the solution of the latter yields
any tour, the graph is Hamiltonian. Numerical results reveal that
when the size of graph is small, there is a high chance to terminate
the algorithm in its Cross Entropy component. However, for larger
graphs, in most of the tests the algorithm terminated in its optimiza-
tion component.
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Knowledge Discovery and Data Mining 1

Stream: Knowledge Discovery and Data Mining
Invited session

Chair: Luis Cavique, Universidade Aberta, Rua da Escola
Politécnica 147, 1269-01, Lisboa, Portugal,
Icavique @univ-ab.pt

1- Cliques of proverbial knowledge

Matthias Funk, Mathematic, University of the Azores,
Rua Gongalo, 9500, Ponta Delgada, mfunk @uac.pt

By analysing a huge inquiry we get a score matrix about the pair-
wise common knowledge of proverbs. By vanish all components
except the line maximums we isolate 8 oriented sub-graphs. In-
terpreted as (score-) layered networks we look in each layer for
Cliques because they are the base of all cyclic sub-paths. We find a
group of 17 structural important Cliques for the characterisation of
the regional proverbial usage because each of them form a kind of
local sink by the absence of any link to an affluent layer.

2 - Networks in an oral culture study: finding the region
of origin for users of proverbs

Armando Mendes, Mathematics, Azores University,
Rua da Mae de Deus, 9501-801, Ponta Delgada,
Azores, amendes @uac.pt, Matthias Funk, Aurea Sousa

Proverbs are a form of popular knowledge present in every culture.
A project for proverbial sentences identification produced a data
base with 25000 proverbs and 1000 recognition surveys. This work
is aimed to extract knowledge from the data base in order to realize
the influence of the locations where inquiries have been living and
proverbs recognized. Link Analysis is used to highlight the more
common pairs of proverbs in the network. Symbolic data tables
with HCA algorithms are used to induce clusters of network nodes.
The results are compared with domain knowledge, with some sur-
prises.

3 - An algorithm to find the k-clique minimum cover in
an undirected graph

Luis Cavique, Universidade Aberta, Rua da Escola
Politécnica 147, 1269-01, Lisboa, Portugal,
Icavique @univ-ab.pt

In social network analysis, a k-clique is a relaxed clique. A k-clique
in a graph is a sub-graph where the distance between any two nodes
is no greater than k. The visualization of a small number of vertices
can be easy to perform in a graph; however when the number of
vertices and edges increases the visualization becomes incompre-
hensible. In this talk, we proposed a way to obtain a general view
of the graph. To find a k-clique cover in an undirected graph, firstly
a large set of k-cliques is generated, and secondly the set covering
heuristic is used to discover the graph cover.
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An Introduction to Vehicle Routing and
Network Planning with the Decision
Support System TransIT

Stream: Workshops

Workshop session

Chair: Tore Griinert, GTS Systems and Consulting GmbH,

Raiffeisenstr. 10, 52134, Herzogenrath, Germany,

gruenert @ gts-systems.de

1 - Anintroduction to vehicle routing and network plan-
ning with the decision support system transit

Tore Griinert, GTS Systems and Consulting GmbH,
Raiffeisenstr. 10, 52134, Herzogenrath, Germany,
gruenert @ gts-systems.de

to be announced
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Computational Economics 2

Stream: Financial Modelling
Invited session

Chair: Ronald Hochreiter, Statistics and Decision Support
Systems, University of Vienna, Universitaetsstrasse 5,
1010, Vienna, Austria, ronald.hochreiter @univie.ac.at
1- Network of firms: an analysis of integrated owner-
ship
Giulia Rotundo, Dep. of Business, Technological and
Quantitative Studies, University of Tuscia, Faculty of
Economics, via del Paradiso, 47, 01100, Viterbo, Italy,
Italy, giulia.rotundo@uniromal.it, Anna Maria
D’ Arcangelis
This paper aims to provide a network analysis of the relationships
of shareholders in the Italian Stock Market for understanding the
relevance of portfolio diversification in integrated ownership and
firms control. The analysis combines both a complex network and
an operational research approach. The former is used for statistical
analyses on portfolio diversification. The latter estimates integrated
ownership considering the paths on the network, and it emphasizes

the difference between ownership and control. Data were retrieved
through CONSOB, AIDA, BANKSCOPE and ISIS databases.
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2 - Effectiveness of the monopoly regulation on the ba-
sis of rate of return regulation

Michal Fendek, Department of Operations Research
and Econometrics, University of Economics Bratislava,
Dolnozemska cesta 1/b, 85235, Bratislava, Slovakia,
Slovakia, fendek @euba.sk, Eleonora Fendekova

Traditional methodological tool for price regulation applied by price
regulators to set maximum price of network industries products is
the regulation on the basis of the rate of return regulation.

In the paper we will analyze effectiveness of this very frequently
used scheme for monopoly price regulation. On the basis of the
firms behavior in the conditions of regulation we show that in this
regulatory scheme the monopoly has the tendency to respond to the
tightening of the regulatory conditions by increasing the volume of
used capital.

3 - Application of the price regulation models in the net-
work industries market in slovakia

Eleonora Fendekova, Department of Business
Economics, University of Economics Bratislava,
Dolnozemska cesta 1/b, 85235, Bratislava, Slovakia,
nfendek @euba.sk, Michal Fendek

Monopoly in modern market structure economically developed
countries is acting within the legitimate market conditions and its
position is determined by the real market situation. With regard to
analysis of equilibrium in network industries models it is important
to point out that except for competition policy protection the state
fulfils another specific task — regulation of network industries.
The goal of the submitted paper is to present the results of applica-
tion of models for determination of maximum prices and tariffs of
goods of network industries in Slovak national markets.
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Knowledge Discovery for Decision
Support |

Stream: Knowledge Discovery for Decision Support
Contributed session

Chair: Maria Teresinha Arns Steiner, Mathematics, Federal
University of Parana, Rua Padre Anchieta, 1231, ap. 31,
80730-000, Curitiba, Parana, Brazil, tere @mat.ufpr.br

1- Rough sets and principal components analysis: a
comparative study on costumer database attributes
selection

Fabio Pereira, Industrial Engeneering Post Graduation,
Uninove University, Francisco Matarazzo Av., 612 Sdo
Paulo-Brasil, 05001100, Sdo Paulo, Sao Paulo, Brazil,
fabio.pea@gmail.com, Renato Sassi, Rafael Espirito
Santo

The databases of real world contain a huge volume of informa-
tion; however, part of these data are not interesting for the knowl-
edge extraction. So, data are preprocessed for reducing the amount
of information and selecting more relevant attributes. This paper
addresses a contrastive study between Rough Sets and Principal
Components Analysis on Customer Database attributes selection.
The experiments were carried out using the Insurance Company
Database to evaluate a Self-Organizing Maps clustering. The objec-
tive is to investigate the capacity of these techniques for application
in databases.
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2 - Visual data mining techniques applied to Itaipu dam
readings data

Maria Teresinha Arns Steiner, Production Engineering,
UFPR, R. Pe. Anchieta, 1231 - Ap. 31, 80730-000,
Curitiba, Pr, tere @ufpr.br, Pedro Steiner neto, Marco
Aurelio Silva Neto, Rosangela Villwock, Sergio
Scheer, Andrea Sell Dyminski

Itaipu, the greatest hydroelectric in operation in the world, has more
than 2,200 monitoring instruments, which have been storing read-
ings in a data base for more than 30 years. Dealing with such a
large quantity of data in data bases are non trivial problems during
the search for "knowledge’ from these data. In this paper, Visual
Data Mining algorithms were used to analyze data collected from
Itaipu dam. The main objective was to establish relations among
variables in order to detect undesired failures in the dam security
and integrity.

3 - Adaptive decision making by reasoning based on
relevant logics

Jingde Cheng, Department of Information and
Computer Sciences, Saitama University, 255
Shimo-Okubo, Sakura-Ku, 338-8570, Saitama, Japan,
cheng @ics.saitama-u.ac.jp

‘We propose a new method for Decision Making: Adaptive decision
making by logical reasoning based on various relevant logics. The
basic idea of our adoptive decision making method is to explicitly
separate the underlying logic system, reasoning/computing mecha-
nism, and empirical knowledge in any decision making process such
that both underlying logic system and empirical knowledge can
be revised/replaced in various decision making processes by logi-
cal reasoning performed by an area-independent, task-independent,
general-purpose reasoning mechanism.

B TA-31
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Strategic games

Stream: Noncooperative Games
Invited session

Chair: Ignacio Garcia-Jurado, Department of Mathematics,
Coruna University, Faculty of Computer Science, Campus
de Elvina, 15071, Coruna, Spain, igjurado@udc.es

1 - Protective behavior in competitive environments

Manuel Alfredo Mosquera Rodriguez, Statistics and
Operations Research, University of Vigo, Edificio
Juridico-Empresarial, Campus Ourense, 32004,
Ourense, Ourense, Spain, mamrguez @uvigo.es, M?
Gloria Fiestras-Janeiro
A two-person non-cooperative game is a competitive environment
if agents show antagonistic interests. Matrix games are competitive
environments. Several extensions of the class of matrix games ap-
pear in the literature. Borm et al. (2009) compare these extensions
with regard to their sets of Nash equilibria and protective strategy
profiles. They also prove that the set of proper equilibria and the set
of protective strategy profiles coincide in unilaterally competitive
games. We focus on the characterization of the protective behavior
in several classes of competitive environments.

2 - Strategic absentmindedness in finitely repeated
games
Manuel A. Pulido Cayuela, Estadistica e Investigacién
Operativa, University of Murcia, Campus de
Espinardo. Facultad de Matemdticas, 30100, Murcia,
Murcia, Spain, mpulido@um.es, Ignacio
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Garcia-Jurado, Natividad Llorca, Ana Meca, Joaquin

Sanchez-Soriano
In this paper we consider finitely repeated games in which play-
ers can unilaterally commit to behave in an absentminded way in
some stages of the repeated game. We prove that the standard con-
ditions for folk theorems can be substantially relaxed when players
are able to make this kind of compromises, both in the Nash and
in the subgame perfect case. We also analyze the relation of our
model with the repeated games with unilateral commitments stud-
ied, for instance, in Garc1a-Jurado et al. (2000).

3 - Delegation equilibrium in strategic games

Ignacio Garcia-Jurado, Department of Mathematics,
Coruna University, Faculty of Computer Science,
Campus de Elvina, 15071, Coruna, Spain,
igjurado@udc.es, Eyal Winter, Luciano Mendez-Naya,
Jose Mendez-Naya

In this paper we introduce and analyze the concept of delegation
equilibrium in strategic games. A delegation equilibrium of a strate-
gic game is a profile that: (a) is a Nash equilibrium in a game of
delegates, and (b) no player can gain by changing his delegate, a
delegate being a new player with a (possibly) different utility func-
tion which can be controled by the original player who appoints the
delegate. The main result of this paper is that every finite strategic
game has a delegation equilibrium.

B TA-32
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Agent-Based Modelling

Stream: Agent-Based Modelling
Invited session

Chair: Massimo Genoese, Institute for Industrial
Production, University of Karlsruhe, Hertzstrae 16, 76187,
Karlsruhe, Germany, massimo.genoese @kit.edu

1 - Modelling the usage of storage systems in reserve
markets

Fabio Genoese, Energy Policy and Energy Systems,
Fraunhofer ISI, Breslauer Str. 48, 76139, Karlsruhe,
fabio.genoese @isi.fraunhofer.de

German electricity markets for reserve energy are organised as pay
as bid auctions. Reserve markets might become an important source
of revenues for owners of electricity storage systems. A model will
be presented which simulates the main aspects of such a market. In
the simulation, several storage owner agents with different storage
systems will compete against each other. A storage owner’s goal is
to maximize the daily profits on a day-ahead reserve market.

2 - Agent-based simulations in energy markets: the
devil is in the details

Augusto Rupérez Micola, IMD, Chemin de Bellerive,
21, CH 1006, Lausanne,
augusto.ruperezmicola@imd.ch, Albert Banal-Estanol

This paper uses an agent-based model of wholesale electricity mar-
kets to explore issues of model validity and consistency. Our sim-
ulations address the two main methodological challenges of the
agent-based model’s literature. We address the issues of software
standardisation and theoretical validation. We study several supply
and demand specifications and propose an algorithm based on the
"experience weighted attraction model" (Camerer and Ho, 2002),
which encompasses the existing behavioural algorithms of the liter-
ature.

3 - Alibrary of agent-based artificial intelligence in any-
logic modelling environment

Enrique Kremers, EIFER, Universitit Karlsruhe,
Emmy-Noether-Strasse 11, 76131, Karlsruhe,
Germany, kremers @eifer.org, Pablo Viejo, Nicola
Apicella

This paper presents a bibliographical review, from where a clas-
sification of artificial intelligence in agent-based models is derived.
From it, elemental units for intelligent behaviour are defined. Build-
ing blocks have been modelled as a library arranged by levels of
intelligence. The proposed library allows a personalized combina-
tion of those elements, allowing customized agents to be rapidly
and easily assembled. Depending on the complexity of each agent,
the library can be used for the development of behaviours through
decision-making involving memory or strategic planning.

4 - Agent-based modelling of the german electricity
market

Massimo Genoese, Institute for Industrial Production,
University of Karlsruhe, Hertzstrale 16, 76187,
Karlsruhe, Germany, massimo.genoese @kit.edu,
Dominik Most, Wolf Fichtner

Agent-based modelling (ABM) of electricity markets shows an
increasing popularity amongst electricity market modellers. The
present agent based model is based on detailed fundamental data
of the German electricity market. A mark-up function is used to
include fixed costs in the price bid of electricity generators. The
values of this function depend on the scarcity of the production ca-
pacities. In this contribution, we analyze the use of a simple re-
inforcement learning algorithm to improve the mark-up function.
The agents’ goal is to maximize the daily profits on a spot market
for electricity.
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Methods for linear inequalities

Stream: Linear Optimization
Contributed session
Chair: Sergei Chubanov, University of Siegen,

Hoelderlinstr. 3, Siegen, Deutschland, 57076, Siegen,
Germany, sergei.chubanov@uni-siegen.de

1- A divide and conquer algorithm for linear inequali-
ties

Sergei Chubanov, University of Siegen, Hoelderlinstr.
3, Siegen, Deutschland, 57076, Siegen, Germany,
sergei.chubanov @uni-siegen.de

Our algorithm for solving systems of linear inequalities belongs to
the class of divide and conquer algorithms. At the same time it can
be viewed as a relaxation-type algorithm for linear programming.
We analyze the running time and compare the algorithm with the
relaxation method of Agmon and of Motzkin and Schoenberg.

2 - Interior-point methods solver based on kernel func-
tions for linear optimization

El Ghami Mohamed, Departement of Informatics,
University of Bergen, Thormghlensgate 55 N, 5008,
Bergen, Norway, melghami@ii.uib.no, Ivan Ivanov,
Steihaug Trond

113



TA-34

EURO 23 - Bonn 2009

In this paper we present the theory and practical aspects of imple-
menting the path following interior point methods for linear opti-
mization LP-IPM, based on kernel function. We will investigate the
influence of the choice of the kernel function on the computational
behavior of the generic primal-dual algorithm for Linear Optimiza-
tion. We find that the finite kernel function gives the best results for
more than 50 percent of the tested problems.

3 - An infinite version of farkas’ lemma and infinite lin-
ear programming on a purely linear-algebraic basis

David Bartl, Department of Mathematics, University of
Ostrava, 30.dubna 22, 701 03, Ostrava, Czech
Republic, bartl@osu.cz

We shall report an infinite version of Farkas’ Lemma. The Lemma
involves an infinite number of linear constraints and is formulated in
an infinite-dimensional vector space where no additional structure,
such as topology, is assumed. We shall also report the correspond-
ing Duality Theorem for infinite linear programming. Though the
results can be formulated in the setting of two vector spaces over a
common (possibly skew) field with linear ordering, one of the two
spaces being linearly ordered too, we shall present only the real case
of the results for clarity and simplicity.

B TA-34
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Computational Statistics

Stream: Computational Statistics
Invited session

Chair: Pakize Taylan, Mathematics, Dicle University,
21280, Diyarbakir, Turkey, ptaylan@metu.edu.tr

1- A classification problem of credit risk rating investi-
gated and solved by optimization of the roc curve

Efsun Kiiriim, Financial Mathematics, Institute of
Applied Mathematics, ODTU PTT Subesi ODTU,
06531, Ankara, efsun.kurum@gmail.com, Kasirga
Yildirak, Gerhard-Wilhelm Weber

We try to classify borrower firms into rating classes with respect to
their probability of default. This necessitates the finding of thresh-
olds between rating class. We employed ROC analysis to assess
the distinction power of our model about default and non-default.
Therefore, we optimize the area under ROC curve and imply model
accuracy. Thus, a constrained optimization problem is carefully
modelled and turned to a penalized sum-of-squares problem of non-
linear regression. We conclude with a discussion of the structural
frontiers, an outlook and invitation to future work.

2 - Comparing four methods of handling missing data
in partial least square (pls)

Jastini Jamil, Operation and Information Management,
School of Management, University of Bradford, Emm
Lane, BD9 4JL, Bradford, England, United Kingdom,
jbmohdj1 @bradford.ac.uk, James Wallace

The main objective of this work is to bring up in discussion a prob-
lem that could affect the quality of estimators and the validation
of the models- the missing data. The techniques used for compar-
ison are expectation maximization (EM), mean substitution (MS),
regression imputation (RS) and case wise (CW). To make the com-
parison, this issue will be applied to a Customer Satisfaction Models
(CSM) using data taken from previous research. Overall, it was con-
cluded that EM is the best method to be adopted in case of missing
data completely at random.
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3 - Model selection using inductively generated set

Vadim Strijov, Computing Center of the Russian

Academy of Sciences, Klara Zetkin 13-79A, 127299,

Moscow, Russian Federation, strijov@ccas.ru
Model selection is one of the most important subjects of Machine
learning. An algorithm of model selection depends on the class of
models and on the investigated problems. In the lecture the prob-
lems of regression analysis will be observed. Linear as well as
nonlinear regression models will be considered. The models are
supposed to be inductively generated during the selection process.
Properties of Lars, Optimal brain surgery and Bayesian coherent in-
ference algorithms will be analyzed in the light of model selection.

H TA-35
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Mixed Methods Interventions in Forestry

Stream: Facilitated Modelling Interventions
Invited session
Chair: Pekka Leskinen, Research Programme for

Production and Consumption, Finnish Environment
Institute, Joensuu, Finland, pekka.leskinen @ymparisto.fi

1- Supporting problem structuring by quantitative
techniques in the case of regional forest pro-
grammes

Pekka Leskinen, Research Programme for Production
and Consumption, Finnish Environment Institute,
Joensuu, Finland, pekka.leskinen @ymparisto.fi, Teppo
Hujala, Jukka Tikkanen, Annika Kangas

In Finland, regional forest programmes promote forest policy in pri-
vately owned forests. The decision problem is complex and several,
mutually incoherent problem definitions can be used. Various quan-
titative techniques can be utilized to support problem structuring.
We consider so-called Q-method and compare its characteristics to
the well-known Likert-scale when assessing stakeholders’ opinions
towards regional forest policy. We consider also Cognitive Mapping
and provide some ideas of how the emerged policy options can be
further prioritized by statistical simulation techniques.

2 - Top-down and bottom-up - combining soft and hard
methods in the hierarchical planning of state-owned
forests

Teppo Hujala, Department of Forest Resource
Management, University of Helsinki, P.O. Box 27,
FI-00014, University of Helsinki, Finland,
Teppo.Hujala@helsinki.fi, Mikko Kurttila, Veikko
Hiltunen, Annika Kangas, Jouni Pykildinen, Pekka
Leskinen
State forests produce multiple benefits for the society. Participative
planning in these forests is a common practice at local levels. Prob-
lems may arise when the plans of separate local planning processes
are summed up because the result should correspond to national
aims. Is it possible to combine meaningfully local, more discursive
planning process and the national budget allocation-type decision
problems? This presentation responds to the evident need of mix-
ing decision aid methods by illustrating how hierarchical planning
might be resolved via hardening the soft and/or softening the hard.

3 - Mapping indicator models: from intuitive problem
structuring to quantified decision making in sustain-
able forest management

Harald Vacik, Department of Forest and Soil Sciences,
Institute of Silviculture, Peter Jordanstr. 82, A-1190,
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Vienna, harald.vacik @boku.ac.at, Bernhard
Wolfslehner

A Cognitive mapping (CM) approach is used for structuring indi-
cator models in sustainable forest management. Different maps are
derived based on existing sustainability concepts. For the analysis
of management alternatives we employ the Analytic Network Pro-
cess (ANP) which takes into account the structure of the indicator
maps formed. We test the hypothesis that in a joint application the
centrality within CM corresponds to cumulative eigenvalue-based
priorities of indicators in the ANP. The benefits and implications
of combining qualitative and quantitative decision analysis are dis-
cussed.
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Reducing customer delays in service
operations: modelling approaches

Stream: Stochastic Models for Service Operations
Invited session

Chair: Inneke Van Nieuwenhuyse, Research Centre for
Operations Management, K.U.Leuven, Naamsestraat 69,
Office 04.112, 3000, Leuven,

inneke.vannieuwenhuyse @econ.kuleuven.be

1 - The optimization of an airline check-in area

Nico Vandaele, Faculty of Applied Economics,
University of Antwerp, Prinsstraat 13, 2000, Antwerp,
Belgium, nico.vandaele @ua.ac.be, Kris Lieckens

Airline companies are not only pushed to low cost operation, but
they also have to comply with service level agreements. To this end,
a dynamic queueing based decision tool is constructed which en-
ables them to determine the optimal number of check-in desks, tak-
ing into account flight schedules, estimated number of booked seats
and explicit constraints on customer performance requirements. As
passengers proceed through the airport, issues like queue lengths
and waiting times may contribute to a positive experience. It is an
integer, non-linear problem that is optimized by a genetic algorithm.

2 - Appointment-driven queueing systems

Stefan Creemers, K.U.Leuven, 3000, Leuven,
Belgium, stefan.creemers @econ.kuleuven.be, Marc
Lambrecht

Many service systems are appointment-driven. In such systems,
customers make an appointment and join an external queue (the
"waiting list’). At the appointed date, the customer arrives at the
facility, joins an internal queue and receives service during a ser-
vice session. Afterwards, he leaves the system. Important measures
of interest include the size of the waiting list, the waiting time at the
service facility, server idle time and server overtime. These perfor-
mance measures may support strategic decision making concerning
server capacity. We develop a new model to address these issues.

3 - Delay optimization by queueing and simulation

Nico van Dijk, Quantitative Economics, University of
Amsterdam, Roetersstraat 11, 1018 WB, Amsterdam,
Netherlands, N.M.vanDijk@uva.nl, Erik van der Sluis

Should we pool or not? First, an instructive example is addressed
of two parallel queues. It already shows the necessary and fruitful
combination of queueing and simulation. Next, the combined ap-
proach is also shown to be fruitful for practical optimization of call
centers and MRI scans.

4 - A survey of literature for an efficient planning of op-
erating theater

Arnauld Hanset, 151 chaus?e de Binche, 7000, Mons,
arnauld.hanset@fucam.ac.be, Nadine Meskens

The scheduling of operating theater is critical for an efficient man-
agement of hospital. So it is not surprising to notice that the liter-
ature of the domain abounds in approaches based on mathematical
models and metaheuristics. Therefore, in this paper our aim is to
describe what we have observed as human (preferences, skills) and
materials (availability of resources) constraints in the scheduling of
operating theatre in Belgian hospitals. After that we compare with
the literature and look what the others researches took into account
as constraints to resolve this scheduling problem.

B TA-37
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Multi-Objective Decision Making

Stream: Decision Analysis
Contributed session

Chair: Hachem Slimani, Laboratory of Modelling and
Optimization of Systems LAMOS, Operational Research
Department, University of Bejaia, 06000, Bejaia, Algeria,
haslimani @ gmail.com

1- An interactive probabilistic multi-criteria sorting al-
gorithm

Asli Giil Bugdaci, Industrial Engineering, Middle East
Technical University, ODTU Endiistri Miihendisligi,
Oda no:325 ODTU, 06531, Ankara, Turkey,

asligul @ie.metu.edu.tr, Murat Koksalan

We aim to classify alternatives evaluated in multiple criteria among
preference ordered classes assuming an underlying additive utility
function. We develop a probabilistic classification method by cal-
culating probability of an alternative being in each class. We assign
alternatives to classes based on threshold probabilities. We require
the decision maker to place an alternative to a class when no alter-
natives satisfy the required thresholds. We find new probabilities
and repeat the procedure until all alternatives are classified.

2 - Robustness in multi-objective optimization based
on a user perspective

Peter Lindroth, Mathematics, Chalmers University of
Technology / Volvo 3P, Chalmers Tvirgata 3,
SE-41296, Gothenburg, Sweden,

peter.lindroth @chalmers.se, Christoffer Cromvik

The question of robustness is essential for practical problems that
are sensitive to small perturbations in the variables or the model pa-
rameters. We present a new definition of robustness of solutions
to multi-objective optimization problems. The definition is based
on an approximation of the underlying utility function for each de-
cision maker. We show an efficient computational procedure to
evaluate robustness, and we present numerical results for real-world
problems.

3 - Combined dematel technique with vikor method for
improving environment watershed plan stragy

Yi-Chun Chen, Graduate Institute of Civil and
Hydraulic Engineering, Feng Chia University, No. 100
Wenhwa Rd., Seatwen, 40724, Taichung, Taiwan,
chen.vivien@gmail.com
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Combined DEMATEL technique with VIKOR method was de-
veloped to solve MCDM problems for multi-criteria optimization
of complex systems. It was multi-criteria with the network re-
lationship map, dependence and feedback, conflicting and non-
commensurable among criteria, assuming that compromising is ac-
ceptable for conflict resolution, the decision-maker wants a solution
that is the closest to the ideal/aspiration solution and the alterna-
tives are evaluated according to all established criteria. Therefore,
this study proposes a novel model for improving environment wa-
tershed plan strategy.

4 - Characterization of solutions in multiobjective pro-
gramming under weak invexity

Hachem Slimani, Laboratory of Modelling and
Optimization of Systems LAMOS, Operational
Research Department, University of Bejaia, 06000,
Bejaia, Algeria, haslimani @gmail.com, Mohammed
Said Radjef

Every vector Kuhn-Tucker (Fritz-John) point is weakly efficient or
efficient for a constrained multiobjective programming has charac-
terized by different kinds of invex functions, see Osuna et al. 1999
and Arana et al. 2008. In this paper, we study Fritz-John type opti-
mality for multiobjective problems and we characterize the weakly
efficient and efficient solutions by using a new concept of general-
ized vector Fritz-John point and new kinds of invex functions.

B TA-38
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Mathematical Programs with Equilibrium
Problems

Stream: Variational Inequalities and Bi-Level
Problems

Invited session

Chair: Jiri Outrata, Dep. of decision-making theory, UTIA
Praha, Pod vodarenskou vezi 4, 18208, Praha 8, Czech
Republic, outrata@utia.cas.cz

1- Lifting mpccs

Oliver Stein, Faculty of Economics and Business
Engineering, University of Karlsruhe, Institute of OR,
76128, Karlsruhe, Germany,
stein @wior.uni-karlsruhe.de
We present a new smoothing approach for MPCCs, based on the
orthogonal projection of a smooth manifold. We study regularity of
the lifted feasible set and introduce a novel concept of tilting stabil-
ity.
A correspondence between the C-index in the original problem and
the quadratic index in the lifted problem is shown. In particular, a
local minimizer of the MPCC may numerically be found by mini-
mization of the lifted, smooth problem. We report preliminary com-
putational experience.

2 - On stationarity in a class of mpecs/epecs

Jiri Outrata, Dep. of decision-making theory, UTIA
Praha, Pod vodarenskou vezi 4, 18208, Praha 8, Czech
Republic, outrata@utia.cas.cz

Under the assumption that the equilibrium constraint defines a lo-
cally unique and Lipschitz control-to-state map S, the M- and S-
stationarity conditions for a corresponding MPEC will be presented.
Then we consider equilibria governed by (control-dependent) vari-
ational inequalities of and investigate several situations in which
the regular normal cone to the overall constraint system (including
possible control constraints) can be computed. All these statements
are based on the directional differentiability of S and lead to strong
stationarity conditions for the respective MPEC/EPEC.
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3 - On stationarity conditions for an equilibrium prob-
lem with equilibrium constraints from an electricity
spot market model

Henrion Rene, Weierstrass Institute for Applied
Analysis and Stochastics, Mohrenstr. 39, 10117,
Berlin, Germany, henrion@wias-berlin.de, Jiri Outrata,
Thomas Surowiec

We investigate a specific equilibrium problem with equilibrium con-
straints (EPEC). After presenting the so-called ISO-regulated elec-
tricity spot market model model, we discuss some important struc-
tural properties like strong regularity or calmness. These are later
used to derive (strong or Mordukhovich-) stationarity conditions for
the EPEC using a general approach developed in the preceding talk
by J. Outrata. We are particularly interested in identifying situations
when some of the competitors are driven away from the market.

B TA-39
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BANK MANAGER’S PERFORMANCE
EVALUATION

Stream: Operational Research and Quantitative
Models in Banking

Invited session

Chair: David Pla-Santamaria, Alcoy School, Technical
University of Valencia, 03801, Alcoy, Spain,
dplasan@esp.upv.es

Chair: Enrique Ballestero, Escuela Politecnica Superior de
Alcoy, Technical University of Valencia, 03801, Alcoy
(Alicante), Spain, eballe@esp.upv.es

1 - Evaluating deposit performance in bank offices

Ana Garcia-bernabeu, TECHNICAL UNIVERSITY
OF VALENCIA, 03801, ALCOY, Spain,
angarber @esp.upv.es, Ignacio Gonzalez

Measuring deposit performance is viewed as a multicriteria problem
of comparing outputs to inputs to determine a performance score for
each bank office. Outputs are net inflows of deposits while inputs
are debts from deposits of different expiry dates. Both are measured
as net present values from a set of discount rates, given uncertainty
about the true rate to be used. The scores are computed by Single
Price Model with the following advantages: (a) every bank office
is scored by one index, which generally differs from the other bank
offices; (b) no upper limit is assumed.

2 - Evaluating fund manager’s performance

David Pla-Santamaria, Alcoy School, Technical
University of Valencia, 03801, Alcoy, Spain,
dplasan@esp.upv.es, Lirios Jorda

We rank a wide set of funds from their performance, which leads to
evaluate fund manager’s ability. For this purpose, a multicriteria de-
cision model under uncertainty is used from a moderate pessimism
perspective. This involves considering several states of nature from
different risk measures, each state being associated with compos-
ite measures of profitability and safety. The approach is applied to
evaluate fund manager’s performance for a number of funds offered
by La Caixa bank in Spain. Numerical tables are provided with
data, computational process and results, which are analysed.
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3 - Evaluating loan performance in bank offices

Mila Bravo, ALCOY SCHOOL, TECHNICAL

UNIVERSITY OF VALENCIA, 03801, ALCOY,

Spain, mibrasel @epsa.upv.es
To objectively determine performance scores of loans managed by
bank offices, a multicriteria approach to output aggregation under
uncertainty from a moderate pessimism perspective is used. The
outputs are defined to describe net present values with different dis-
count rates, as the true rate to be used is uncertain. The approach
allows us to assign one different score to every bank office, so that
loan performance for each unit is perfectly determined. Numeri-
cal data from a set of offices, as well as the computing process and
results are tabulated and analysed.

4 - X-efficiency of russian commercial banks

Veronika Belousova, Banking Department, SU-HSE,
20, Myasnitskaya, State —University Higher School of
Economics, Banking Department, 101000, Moscow,
nica.belousova@gmail.com
The paper aims at X-efficiency assessment of Russian commercial
banks into homogeneous groups like Fiorentino et. al. (2006). The
literature on Russian banks X-efficiency estimation is very scared
[Yildirim & Philippatos (2002), Fries & Taci (2005), Styrin (2005),
Golovan et. al. (2008), Aleskerov et. al. (2008), Karas et.al.
(2008)]. The Russian banks are very heterogeneous [Styrin (2005)].
So, two different methodologies for homogeneous group identifica-
tion are presented here. SFA taking into account banks’ risk profile
and tradition indicators method are applied.
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Healthcare Management in Asian
Countries

Stream: OR for Development and Developing
Countries

Invited session

Chair: Gerhard-Wilhelm Weber, Institute of Applied
Mathematics, Middle East Technical University, ODTU,
06531, Ankara, Turkey, gweber @metu.edu.tr

Chair: Honora Smith, School of Mathematics, University
of Southampton, Highfield, SO17 1BJ, Southampton,
Hampshire, United Kingdom, honora.smith@soton.ac.uk

1- A study on waiting time of emergency department
services’ delivery of ayatollah kashani hospital of is-
fahan, Iran by simulation

Sima Ajami, Medical Records & Health Management
& Economics Research Center, college of
Management & Medical Informatics, P.O.Box: 81745-
346, Isfahan, Iran, The Isfahan Medical Sciences
University-hezarjarib St.-Esfahan Iran, 81655-639,
Isfahan, Isfahan, Iran, Islamic Republic Of,

ajami @mng.mui.ac.ir, Sacedeh Ketabi, M.Hossein
Yarmohammadian, Hosain Bagherian

Emergency department in Hospitals provide urgency clinical and
Para clinical care for patients. The aim of this research was de-
termining waiting time of emergency department services’ delivery
of Ayatollah Kashani Hospital of Isfahan, Iran. This study was a
cross-sectional. Data collected by forms. Population concluded the
patients. For analyzing SPSS and Simulation used. Results showed
the alternative 15 makes patient waiting time reduce from 112.19
minutes to 99.24 minutes. Physicians need simple tools for logical
decision-making.

2 - Application of fuzzy set theory and topsis on health-
care failure mode and effects analysis- security of
drugs in outpatient services as examples

Chang-tzu Chiang, Department of Business
Administration,, Yuanpei University, No. 306, Yuanpei
St., 30015, Hsin Chu, Taiwan,

ctcamber @mail.ypu.edu.tw, Chin-Tsai Lin, Li-Ping
Huang

The quality of health care is getting more importance in these days,
and most of medical organization had established specific depart-
ment or driven related policies on it, and the most important issue
which related was safety of patients. In this study Fuzzy set the-
ory and TOPSIS were used in Healthcare Failure Mode and Effects
Analysis (HFMEA) in process of dose designation, and tried to gain
the important risk factors. The result of this study can be references
when hospital managing Security of Drugs in Outpatient Service
the safety of patients.

3 - Research on application of ccr and ccgss model to
efficiency evaluation in navy health organization

Xiaorong Liu, Xiangyin Road 800,Shanghai,China,
200433, Shanghai, China, qingri212@yahoo.com.cn

DEA is a linear method that could be used to maximize a service
unit’s efficiency. We collected data from 11 Chinese navy health
organizations in the period from 2001 to 2003. The C2GS2 model
was only used to measure technical efficiency, while the C2R model
to both technical and scale efficiency?the overall efficiency. More
than 60% of the organizations were technically efficient in the three
years, but 82% of them were overall inefficient, which was acquired
in the C2R model. After getting the results, we conclude that navy
health organizations in China had to reduce the cost.

4 - Malaysian boarding school menu planning using ge-
netic algorithm approach

Siti Noor Asyikin Razali, Department of Statistic,
Universiti Tun Hussein Onn Malaysia, Centre of
Science Study, 86400 Parit Raja, Batu Pahat, Johor, 06,
Johor, Batu Pahat, Malaysia,

noor_syikin03 @yahoo.com

Serving healthier meals at the optimize budget given by govern-
ment is the stated objective of menu planner in boarding school.
But, planning nutritious menu by manual calculation is tedious, and
time-consuming. Therefore, this study aims to develop a mathe-
matical model to create nutritious meals specifically for Malaysian
boarding schools children aged 13 to 18 years old. Genetic algo-
rithm is applied to determine the most palatable meals that con-
sider Recommended Nutrient Intake, variety, cost, and the budget
of menu items. This solution is then compared with integer pro-
gramming approach.
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ORin Agriculture |

Stream: OR in Agriculture and Forest Management

Invited session

Chair: Marcela Gonzalez, Departamento de Modelacién y

Gestion Industrial, Universidad de Talca, Merced 437, s/n,

Curicd, Regién del Maule, Chile, mgonzalez@utalca.cl

1- Modeling farmers’ behavior using the cumulative
prospect theory

Luis Coelho, Departamento de Gestao, Universidade
de Evora, Largos dos Colegiais, 7000, Evora, Portugal,
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Icoelho@uevora.pt, Cesaltina Pires, Andreia Dionisio,

Amilcar Serrao
This paper proposes a modeling approach to evaluate the impact of
economic policies on the decision maker’s behavior. This modeling
approach incorporates a careful modeling of the agent’s preferences
under risk into a discrete sequential stochastic programming model
that describes the uncertainties and the constraints faced by the de-
cision maker. Preferences are assumed to follow the Cumulative
Prospect Theory. Through utility elicitation methods we estimate
the decision maker’s functions which constitutes the objective func-
tion of our model. Our model was applied to nine farmers of Portu-
gal.

2 - Dynamic reserve selection: modeling the land price
feedback effect in strategic land retentions in west-
ern washington, united states

Sandor Toth, College of Forest Resources, University
of Washington, Seattle, Box 352100, 98195, Seattle,

WA, United States, toths @u.washington.edu, Robert
Haight, Luke Rogers

Urban growth typically compromises open space due to real es-
tate and commercial developments. The resulting loss of ecosystem
functions triggered extensive retention efforts. The reserve selection
models built to aid these efforts mostly assumed that conservation
has no impact on land prices and conversion risks outside the re-
serves - an assumption that does not hold in localized land markets.
A novel, integer programming model will be presented that relaxes
this assumption. The mechanics of the approach will be illustrated
in real land retention contexts in western Washington, United States.

3 - A decision support system based on data envelop-
ment analysis for improving the production process
of an apple packing

Marcela Gonzalez, Departamento de Modelacién y
Gestion Industrial, Universidad de Talca, Merced 437,
s/n, Curicd, Regién del Maule, Chile,
mgonzalez@utalca.cl, Jonathan Rojas

A decision support system based on Data Envelopment Analysis is
developed for improving resources allocation and workers distribu-
tion in each stage of the production process of an apple packing,
considering apple variety and fruits quality.

Implementation of the decision support system has allowed to in-
crease productivity in approximately 20 percent and to reduce pro-
cessed fruit costs in around 19 percent.

B TA-42
Tuesday 08:00-09:20
GSI-S3

Alternative Modelling in Macroeconomics

Stream: Mathematical Models in Macroeconomics
Invited session
Chair: Rudolf Troster, Electrical &Computer Engineering,

Hochschule Furtwangen, 78120 Furtwangen, 79219,
Staufen, Germany, troester @hs-furtwangen.de

1 - Modelling a credit crunch in a pure credit economy

Steve Keen, University of Western Sydney, NSW
1797, Sydney, New South Wales, Australia,
S.Keen@uws.edu.au
I present a model of a pure credit economy in which there is a
sudden change of financial flow parameters. The sudden change
causes a collapse in money in circulation that reverses economic
growth and causes a severe Depression. I use a new and very simple
methodology for the construction of dynamic models in economics.
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2 - Dynamic analysis and the longterm behavior of
economies

Jiirgen Kremer, FB Mathematik und Technik, FH

Koblenz RheinAhrCampus Remagen, Stidallee 2,

53424, Remagen, Germany,

kremer @rheinahrcampus.de
In this talk the chronological development of a macroeconomic
model over several time periods is simulated and analysed. It turns
out that, under standard assumptions, the economies that are mod-
elled and investigated become unstable in the long term, with the
interest rate in the capital market being the crucial causal factor.
These presented models not only explain a range of crucial observ-
able macroeconomic effects, such as rising unemployment, falling
wages and increasingly unequal wealth distribution; they also offer
the basis for a solution.

B TA-43
Tuesday 08:00-09:20
GSI-S 10

Development of bio-energy and
bio-technology: Economical and
ecological aspects

Stream: Sustainable living: Cognitive, Social,
Economical, Ecological and World View

Invited session

Chair: Annette Hohenberger, Middle East Technical
University (METU), Informatics Institute, Cognitive
Science Program, Inonu Bulvari, 06531, Ankara, Turkey,
hohenberger @ii.metu.edu.tr

1 - Economic-ecologic efficiency by bilevel optimiza-
tion

Gabriela Cristescu, Department of Mathematics and
Computer Science, Aurel Vlaicu University of Arad,
Aurel Vlaicu University of Arad, Department of
Mathematics and Computer Science,, Str. Revolutiei,
No. 77,, 310130, Arad, Arad, Romania,
geristescu@inext.ro
A bilevel optimization method is designed to combine the multiple
ecologic-technologic-ethic-social criteria with the cost-utility anal-
ysis for assessing the ecologic-economic efficiency of an investment
policy. The multiple criteria decision method within interval analy-
sis is meant to include problems with incomplete information.

2 - Targeting, timing, and pricing: simulating the ef-
fects of marketing activities on the adoption of a
novel biomass fuel

Markus Giinther, Department of Business
Administration, University of Vienna, Bruenner Str.
72, A-1210, Vienna, Austria,

markus.guenther @univie.ac.at, Elmar Kiesling,
Christian Stummer, Lea M. Wakolbinger

The adoption of new products can be furthered by targeting appro-
priate marketing activities at the right consumers at the right time.
In order to evaluate the effects of such (costly) activities, we have
developed an agent-based computer simulation in which consumers
are modeled as agents that are embedded in a social network and
make their purchase decisions with respect to individual prefer-
ences. The applicability of our approach is illustrated by means of
a case study on a novel biomass fuel where we investigate different
targeting, timing, and pricing strategies.
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3- Long term unit commitment with heating and
biomass constraints

Niels Kjeldsen, Dept. of Mathematics & Computer
Science, University of Southern Denmark, Campusve;j
55, DK-5230, Odense M, Denmark,
tiels@imada.sdu.dk, Marco Chiarandini

In deregulated electricity markets, power producers use the well
known unit commitment problem to decide the operating conditions
of their plants. Typically, the problem is solved on time intervals of
1 hour and time horizon of 24 hours. To make strategic decisions,
the main Danish producer asked us to solve a one year production
plan including cogeneration plants and yearly biomass consump-
tion regulations. This leads to a long term unit commitment prob-
lem to be solved very fast. We studied heuristic methods that com-
bine mixed integer programming, dispatchers and stochastic local
search.

4 - Fuzzy hierarchy integral analytic expert decision
process in evaluating foreign investment entry-
mode selection of bio-tech firms

Hsu-Hua Lee, Graduate Institute of Management
Sciences, Tamkang University, Ying-chuan Road
Tamsui ,, Taipei County Taiwan 25137, Republic of
China, 251, Taipei County, 132576 @mail.tku.edu.tw,
Tsau-Tang Yang, Chie-Bein Chen, Yen-lin Chen

The purpose of this study is to aid the bio-tech firms solving the
foreign investment entry mode selection problem.The research find-
ings are:(1)In the different investment entry modes,there’s pretty
large difference of evaluation focus while the investors select their
entry modes.(2)The merge and acquisitions is the priority consid-
eration,and the following is the strategic alliances.The high stock
share holding investing mode is priority if the stock share holding
is unlimited.(3)The constructs of capital and risk and technology
ability have the consist effect of the entry mode selecting.

B TA-44
Tuesday 08:00-09:20
GSI-S 16

Uncertainty in Life-Cycle Assessment

Stream: Uncertainty and Environmental Decision
Making

Invited session

Chair: Manfred Lenzen, Centre for Integrated
Sustainability Analysis, The University of Sydney, School
of Physics, A28, 2006, The University of Sydney, NSW,
Australia, m.lenzen @physics.usyd.edu.au

Chair: Thomas McKone, School of Public Health,
University of California, 50 University Hall MS7360,
94720-7360, Berkeley, California, United States,
temckone @1bl.gov

1- The UK carbon footprint - an example for handling
uncertainty in input-output Ica

Manfred Lenzen, Centre for Integrated Sustainability
Analysis, The University of Sydney, School of Physics,
A28, 2006, The University of Sydney, NSW, Australia,
m.lenzen @physics.usyd.edu.au, Richard Wood,
Tommy Wiedmann

We establish a time series of the UK’s carbon footprint using a
global, multi-regional input-output (MRIO) framework. We cap-
ture variations of underlying data and calculation procedures by
modelling random, stochastic variation of the whole MRIO system,
and by using Monte-Carlo techniques. 5000 Monte-Carlo simula-
tion runs were carried out, and from these the standard deviations of
components of the UK’s carbon footprint were estimated using error
propagation. We find that the UK’s carbon footprint has decreased
over the past decade, and that this result is statistically significant.

2 - Confronting the uncertainties in life-cycle impact as-
sessment comparisons

Thomas McKone, School of Public Health, University
of California, 50 University Hall MS7360,
94720-7360, Berkeley, California, United States,
temckone @1bl.gov

Life-cycle impact assessment (LCIA) strives to compare one or
more impacts in order to inform product choices. The reliability
and consistency of decisions and policies based on LCIA are di-
minished by a failure to confront and communicate the inherent
uncertainties. Multiple sources of uncertainty arise in any impact
assessment, but are particularly problematic for comparisons. This
presentation provides a detailed case study with biodiesel life-cycle
emissions in order to explore and evaluate how uncertainty can im-
pact decisions and how uncertainty can be addressed in life-cycle
comparisons.

3 - Towards consistent management of uncertainties in
life cycle assessment

Ralph Rosenbaum, Chemical Engineering, CIRAIG,
Ecole Polytechnique de Montreal, 2900
Edouard-Montpetit, P.O. Box 6079, Stn. Centre-ville,
H3C 3A7, Montreal, Quebec, Canada,
ralph.rosenbaum @polymtl.ca, Andreas Ciroth, Fausto
Freire, Reinout Heijungs, Jinglan Hong, Olivier Jolliet,
Manfred Lenzen, Thomas McKone

Although essential for a confident decision, uncertainty in life cycle
assessment (LCA) is usually omitted due to lacking methodologi-
cal guidance and information. The UNEP/SETAC working group
on uncertainty in LCA aims to facilitate management of uncertainty
in comparative studies. Its focus is the development of a frame-
work for modelling, estimation, communication and interpretation
of uncertainty in LCA, ultimately aiming to establish recommended
practice and guidance for both practitioners and method develop-
ers. This talk will present activities and first results of this working
group.

4 - Flaws and structures in ecoinvent data: towards a
quality assurance and maintenance suite

Andreas Ciroth, GreenDeltaTC GmbH, Raumerstrasse
7, 10437, Berlin, ciroth@ greendeltatc.com

For the complete ecoinvent database, an extensive data analysis was
carried out. A broad variety of tools and techniques was inves-
tigated in how far they can support three main goals: First, find
possible flaws in data; second, find structures inherent in data and
classify data in groups and subgroups according to these; and third,
find useful combinations of tools for LCA data quality assurance
and maintenance. The presentation will propose an "arrangement’
of different tools and techniques, for an overall quality assurance of
ecoinvent data in an open source software suite.

5 - Anintelligent system for estimating a large-size ma-
trix in environmental accounting

Ting Yu, University of Sydney, Room 408, Physics
Building A28, 2020, University of Sydney, NSW,
Australia, yuting_sz@yahoo.com, Manfred Lenzen
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This paper presents a data mining system being capable of automat-
ically estimating and updating a large-size input-output matrix for
Environmental Input-Output Life Cycle Assessment (EIO-LCA).
The balancing and recociliation of this matrix is carried out using
information on data uncertainty.

B TA-45
Tuesday 08:00-09:20
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| : Societal Complexity and Safety

Stream: Methodology of Societal Complexity
Invited session

Chair: Ludmilla Koshlai, Systems analysis and OR,
Institute of Cybernetics, Gonchar str.,65-a,apt.20, 01054,
Kiev, Ukraine, koshlai @ukr.net

1- Operations research techniques of rare use and
catastrophes.

Maria J. Garcia G., Gerencia General, Minimax
Consultores, C.A., Torre Credicar, PB, Local M3,
Chacaito, Caracas Venezuela, 78239, Caracas, 1074,
Miranda, Venezuela,

Minimaxconsultores @yahoo.com, José G. Hernandez
R.

The contribution of this work is to present some Operations Re-
search techniques, rarely highlighted in the literature and that could
be of great help to the communities confronting a catastrophe.
Therefore, the objective of the work are: To describe the use of:
Fuzzy set theory; Decreasing digits; A, B, C, Model; Structure of
decision trees; Multiattribute Models (MM) with multiplicative fac-
tors and Matrixes Of Weighing (MOW) to construct systems of sup-
port that help in case of catastrophes. Key words: Catastrophes,
Decision trees, Multiattribute Models, Matrixes Of Weighing.

2 - A proposal of primal and dual problems in macro-
economics

Eizo Kinoshita, urban sicience, Meijo University,
4-3-3,nijigaoka, 509-0261, kani, gifu, Japan,
kinoshit@urban.meijo-u.ac.jp

While the prolonged recession Japan has experienced during the
last fifteen years, and the global downfall in stock prices triggered
by the 2008 US sub-prime loan crisis, both adversely affected gen-
eral consumers, the two events also presented significant difficulties
within the study of economics. Macro-economics was born from
the Great Depression, a prolonged slump that originated in the US
eighty years ago. It is the position of this paper that Japan’s reces-
sion and the US sub-prime loan crisis have revealed a new funda-
mental economic truth.

3 - Credit crisis and global safety

Dorien DeTombe, Methodology of Societal
Complexity, Chair Euro Working Group, P.O.Box
3286, 1001 AB , Amsterdam, Netherlands,
detombe @nosmo.nl

The credit crisis is a complex societal problem in which many phe-
nomena, people and actors are involved. Analyzing the causes, sta-
bilizing the financial system and preventing a new fall back needs a
multi-disciplinary analysis. Theories of many disciplines should be
used to analyze this issue and to make decisions. This can be done
by the Compram methodology (DeTombe). The Compram method-
ology is specialized to handle complex interdisciplinary worldwide
problems and offers for politicians a step-by-step approach of ana-
lyzing the problem and finding and implementing sustainable deci-
sions.
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4 - Modeling of large city problems under credit crisis

Ludmilla Koshlai, Systems analysis and OR, Institute
of Cybernetics, Gonchar str.,65-a,apt.20, 01054, Kiev,
Ukraine, koshlai @ukr.net, Mikhail Mikhalevich

The consequences of global crisis are difficult for countries in tran-
sition. The interaction of crisis and inadequate development of
infrastructure has been generated a number of interrelated prob-
lems, which concentrate within the suburban area of large cities.
In essence, these problems are typical examples of complex soci-
etal problems and Compram method are applied for their solution.
The classification of areas in city and its suburbs play the important
role for Compram sub-cycles; methods of fuzzy set theory, ordinary
regression and hierarchy analysis are applied for these purposes.




EURO 23 - Bonn 2009

TB-03

Tuesday 09:35-11:05
N TB-01

Tuesday 09:35-11:05
Beethoven

Keynote T1

Stream: Keynote Talks
Keynote session

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

Chair: Erwin Pesch, FB 5, University of Siegen,
Hoelderlinstr. 3, 57068, Siegen, Germany,
erwin.pesch@uni-siegen.de

1- Google’s auction for tv ads

Noam Nisan, School of Computer Science and
Engineering, Hebrew University, 91904, Jerusalem,
Israel, noam.nisan @ gmail.com

The talk will describe the auction system used by Google for alloca-
tion and pricing of TV ads. The auction is based on a simultaneous
ascending auction, and has been in use since September 2008.

2 - Airport OR

Ulrich Dorndorf, INFORM GmbH, Pascalstr. 23,
52076, Aachen, Germany, udorndorf@acm.org

Airports are increasingly seen as future bottlenecks of the air trans-
port system. Airport and Aircraft Operators, Ground Handling
companies and Air Traffic Service Providers are under pressure to
improve operational efficiency, predictability and on-time perfor-
mance.

Airport Operations lead to a number of challenging optimisation
problems. The goals are to enhance the use of ground handling re-
sources, to optimise the use of airport infrastructure from runways
and taxiways to apron and terminal resources such as stands, gates
or check-in counters, to reduce ground movement costs, as well as
to reduce Air Traffic Flow Management slot wastage. Problems
arise at the planning and at online control level, where the task is
complicated by frequent changes of the flight schedule.

We give an overview of Airport OR applications and illustrate it
by example problems for scheduling terminal and ground handling
resources.

We conclude with current trends in airport applications. Airport OR
has traditionally been concerned with the optimisation of individual,
local processes. Airports and airlines are beginning to set up Airport
(Hub) Operations Control Centers to obtain an overall view of their
operations, especially of the aircraft turn-around processes. Airport
Collaborative Decision Making (A-CDM) takes this one step fur-
ther by providing an integrated view of all processes from arrival
and departure sequencing, surface movement to turn-around man-
agement. The Total Airport Management (TAM) concept extends
A-CDM by including passenger processes on the landside.

H TB-02
Tuesday 09:35-11:05
Schumann

Keynote T2

Stream: Keynote Talks

Keynote session

Chair: Ulrike Leopold-Wildburger, Statistics and
Operations Research, Karl-Franzens-University,
Universitétsstrale 15/E3, 8010, Graz, Austria,
ulrike.leopold @uni-graz.at

1- Assignment problems

Rainer Burkard, Institute of Optimization and Discrete
Mathematics, Graz University of Technology,
Steyrergasse 30, A-8010 Graz / Austria, Graz, Austria,
burkard @tugraz.at

Assignment problems (AP) are classical OR problems which oc-
cur in many applications. This lecture will not only outline recent
results concerning the history of AP, but will also discuss novel ap-
plications, new findings concerning the probabilistic behaviour of
AP and a framework for deriving bounds in a very general setting.
Namely:

New findings show that linear assignment problems can be traced
back to the mathematics of the 19th century.

Bob Machol stated that linear assignment problems have only very
few genuine applications. We outline new applications related to
the origin of our universe as well as to problems in geometry.

In 1969 Donath conjectured the expected optimal value of a linear
AP with random cost coefficients in [0,1]. More than 30 years later
this conjecture has been verified by Aldous. Aldous’ theorem gave
the impulse for interesting new investigations on random AP.
Finally we outline the concept of admissible transformations which
allows to treat sum and bottleneck problems from a unified view-
point. Many bounding schemes for quadratic and multi-index AP
can be formulated within this framework.

2 - Conic programming relaxations for combinatorial

optimization

Franz Rend], Institut fuer Mathematik, Universitaetsstr.

65, 9020, Klagenfurt, franz.rendl@uni-klu.ac.at
The success of interior point methods in the 1990’s to solve
semidefinite programs (SDP) has spurred the interest in SDP as
a modeling tool in various mathematical fields. In the context of
combinatorial optimization, it turned out that SDP is particularly
effective, if the underlying 0-1 formulation of the problem involves
quadratic terms. In this talk, several SDP relaxations of NP-hard
combinatorial optimization problems will be discussed. We also ad-
dress relaxations based on the cone of completely positive matrices
as a more recent tool.
These relaxations can be used either theoretically, to get approxi-
mations with an a priori upper bound on the error. They can also be
used computationally to solve the underlying problem to optimal-
ity. Some recent developments in both directions will be presented.
These cover Max-Clique, Graph Coloring and other Graph partition
problems. The resulting SDP are typically of sizes, not accessible
by interior point methods. We therefore also discuss some very re-
cent algorithmic developments to solve these relaxations.

H TB-03
Tuesday 09:35-11:05
Reger

Keynote T3

Stream: Keynote Talks
Keynote session
Chair: Peter Letmathe, Chair of Value Chain Management,
University of Siegen, Hoelderlinstr. 3, 57076, Siegen,
Peter.Letmathe @uni-siegen.de
Chair: Roman Slowinski, Institute of Computing Science,
Poznan University of Technology, Laboratory of Intelligent
Decision Support Systems, Street Piotrowo 2, 60-965,
Poznan, Poland, roman.slowinski @cs.put.poznan.pl
1- Using allocated costs for decision making: recon-
ciling theory with practice
Ramji Balakrishnan, University of lowa, W262A PBB,
Tippie College of Business, 52246, Iowa City, ia,
United States, Ramji-balakrishnan @uiowa.edu
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Firms spend considerable resources in devising product costing sys-
tems. These systems divide up a firm’s capacity costs (e.g., the
cost of machinery and buildings) into pieces attributable to individ-
ual products and customers. Overwhelming evidence shows that
managers worldwide use allocated costs for making product pric-
ing and capacity planning decisions. For example, firms routinely
drop product lines that do not recover their full (allocated) cost.
Economists question this practice. They argue that the costs being
allocated comprise of a firm’s committed /sunk costs. Thus, these
costs or their allocations are irrelevant from a decision making per-
spective. I aim to summarize recent research that seeks to reconcile
theory with practice, and offer avenues for additional work.

The core idea of this research stream is the notion that a firm’s
product- and capacity-planning problem is computationally com-
plex. A conceptually correct formulation is multi-period stochastic
optimization problem with complex linkages across periods (e.g. in-
ventory) and constraints (e.g., multiple resources used by the same
product). Accounting researchers argue that this problem is not
solvable. They argue that product cost data can serve as economi-
cally sufficient statistics that permit problem decomposition. Such
decomposition would permit managers to deal with pricing prob-
lems that pertain to individual products and planning problems that
deal with each capacity resource. This research, which has many
links to operations research, has examined questions under which
such problem decomposition is costless and problem features that
lead to a loss. Even when product cost is not economically opti-
mal, it is reasonable to think of it as a heuristic that aids "local’
decision making. This view raises the question of the magnitude of
the economic loss from using heuristics, as well as methods for im-
proving our estimation. In particular, it is of interest to examine the
sources of error (e.g., model specification, aggregation and/or mea-
surement) and their implications for the accuracy of product costs.
Simulations play a significant role in this research stream that has
considerable practical appeal. Finally, current research has begun
to examine questions of how the robustness of problem solutions to
the error in the estimates.

2 - Electre methods: main features and new develop-
ments

Bernard Roy, LAMSADE, Université Paris-Dauphine,
Paris Cedex 16, France, roy @lamsade.dauphine.fr,
José Rui Figueira

After a brief description of the constructivist conception in which
ELECTRE method are inserted, we shall present the main features
of theses methods. They include elements such as, the possibility
of modeling by taking into account positive and negative reasons,
without any recoding of data; thresholds used to take into account
the imperfect knowledge of data; absence of systematic compensa-
tion between "gains’ and "losses’. The main weaknesses will also
be presented. Then, some aspects related to new developments will
be presented. They are related to new methodological tools, new
procedures, axiomatic, and many other aspects. Finally, some con-
cluding remarks will be outlined.
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Some recent advances in 0-1 integer
programming
Stream: Combinatorial Optimization

Invited session

Chair: Monique Guignard-Spielberg, OPIM, University of
Pennsylvania, 5th floor, IMHH, 3730 Walnut Street,
191046340, Philadelphia, PA, United States,
guignard_monique @yahoo.fr

1- New reformulation and hybrid method for the bi-
objective max—min knapsack problem

Raid Mansi, LAMIH- SIAD, Universite de
Valenciennes-ISTV2, Le Mont-Houy, 59313,
Valenciennes, France,

raid.mansi @univ-valenciennes.fr, Said Hanafi,
Christophe Wilbaut

The bi-objective max-min knapsack problem (BKP) is a variant of
the classical zero-one knapsack problem, where the values of items
differ under two possible scenarios. In this paper, we first show the
equivalence between solving the BKP and solving two knapsack
problems with an additional constraint, and we provide upper and
lower bounds. Next, we present a hybrid method mixing heuristics
and mathematical programming to solve efficiently the BKP. The
method is compared with existing works and the results show the
robustness of the approach, even for difficult instances.

2 - Recent experimental results on the rit3 lower bound
for the quadratic assignment problem

Peter Hahn, Electrical and Systems Engineering,
University of Pennsylvania, 200 South 33rd Street,
19104-6314, Philadelphia, PA, United States,
hahn@seas.upenn.edu, William Hightower, Monique
Guignard-Spielberg, Matthew Saltzman

We present a QAP lower bound algorithm, based on a level-3 re-
formulation linearization technique (RLT3). Our algorithm closely
approximates RLT3 bounds and reaches them in some instances.
It solves Nugent instances up to N=24 exactly or verifies the opti-
mum. Problems of size N>25 present a challenge, due to memory
needs for the RLT3 formulation. We describe steps to significantly
conserve memory via the RLT3 formulation symmetries. We report
use of of this algorithm in a branch-and-bound solver. Our experi-
ments determine the direction for needed research on this promising
solution method.

3 - A chr heuristic for solving the ggap problem and ex-
tensions

Monique Guignard-Spielberg, OPIM, University of
Pennsylvania, 5th floor, IMHH, 3730 Walnut Street,
191046340, Philadelphia, PA, United States,
guignard_monique @yahoo.fr, Aykut Ahlatcioglu

The CHR (Convex Hull Relaxation) approach can be used as a
heuristic for nonconvex quadratic 0-1 programming problems (for
convex problems, it also provides a valid bound). By starting the al-
gorithm from different 0-1 points, one can force the inner simplicial
decomposition algorithm to produce different paths and end at pos-
sibly different feasible 0-1 solutions. Each run is so quick that one
can afford to use multiple starts. We will present results on GQAP
problems from the literature, and on some practical problems that
have recently been shown to be special cases of the GQAP.
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M TC-02
Tuesday 11:20-12:40
Schumann

Metaheuristics for Transportation
Planning |

Stream: Transportation Planning
Invited session

Chair: Karl Doerner, Department of Business Studies,
University of Vienna, Bruenner Strasse 72, 1210, Vienna,
Vienna, Austria, karl.doerner@univie.ac.at

1 - Heuristics for the multi-period orienteering problem
with multiple time windows

Fabien Tricoire, Department of Business
Administration, University of Vienna, Chair for
Production and Operations Management, Briinner
StraBBe 72, 1210, Vienna, fabien.tricoire @univie.ac.at,
Martin Romauch, Karl Doerner, Richard Hartl

We present the Multi-Period Orienteering Problem with Multiple
Time Windows, a new routing problem combining objective and
constraints of the Team Orienteering Problem (TOP) and original
constraints from a real-world application. Specific route duration
constraints result in a route feasibility subproblem. We propose an
exact algorithm for this subproblem, and we embed it in a Variable
Neighborhood Search method to solve the whole routing problem.
We also adapt our method to standard benchmark TOP instances,
and provide comparative tables with state-of-the-art algorithms.

2 - Solving a multi-objective covering tour model with
stochastic demands for disaster relief

Walter Gutjahr, Department of Statistics and Decision
Support Systems, University of Vienna,
Universitaetsstrasse 5/3, 1010, Vienna, Vienna,
Austria, walter.gutjahr @univie.ac.at

In a humanitarian logistics application, a population has to be sup-
plied by goods delivered by vehicles. The vehicles stop at dis-
tribution centers (DCs) which are to be selected in advance. De-
mands are random variables with a known distribution. A distance-
depending share of customers from a population node walk to the
next DC to be provided with the goods. DCs as well as vehicles are
capacitated. The first objective measures opening and routing cost,
the second is expected uncovered demand. Mathematical program-
ming techniques and metaheuristics are used to compute Pareto-
optimal solutions.

3 - Vehicle routing and the value of postponement

Luc Muyldermans, Business School, Nottingham
University, Jubilee Campus, Wollaton Road, NG8
1BB, Nottingham,

luc.muyldermans @nottingham.ac.uk, Gu Pang

We study Capacitated Vehicle Routing Problems in which the client
demands occur over time and the collector or distributor performing
the service can decide when to visit the clients. It has been reported
in the literature that postponement of collection or delivery services
may decrease the overall routing cost. We investigate this issue in
greater detail and report on experiments in different routing settings
to uncover the impact of postponement on routing efficiency. We
compare the results by a local search procedure with those obtained
from an analytical Continuous Approximation model.

H TC-03
Tuesday 11:20-12:40
Reger

Network optimization

Stream: Network Optimization
Invited session

Chair: Frits Spieksma, of Operations Research and
Business Statistics, Katholieke Universiteit Leuven,
Naamsestraat 69, B-3000, Leuven, Belgium,
frits.spieksma@econ.kuleuven.be

1- Combining profit maximization and risk manage-
ment for creating end-to-end bandwidth guaranteed
services

Aparna Gupta, Lally School of Mgmt, Rensselaer
Polytechnic Institute, Troy, NY, United States,
guptaa@rpi.edu

A spot-pricing framework for end-to-end (e2e) bandwidth guaran-
teed services using path-vector approach is employed, where an
ISP combines its intra-domain contract links with service contracts
from neighboring ISPs to construct e2e contract paths. We first ob-
tain a nonlinear pricing model under static network condition, that
maximizes the ISP’s profits, followed by extending the model for
stochastically varying user demands and network conditions. De-
tailed risk assessment and management strategies are studied to
cope with the inherent risks under different network setups and mar-
ket conditions.

2 - The impact of different transportation cost measure-
ments on hybrid hub and spoke network design

Anne Paul, Department of Business Policy and
Logistics, Universtity of Cologne,
Albertus-Magnus-Platz, 50923, Ko6ln, Germany,
anne.paul @wiso.uni-koeln.de

Hybrid hub and spoke networks have proven to be both a cost-
efficient and service-oriented structure for less than truckload oper-
ations. Transportation costs on the different arcs of the network are
an important influence factor for network design. However, they can
be measured variously, especially regarding their practical applica-
bility for a logistics service provider. Thus, we analyze and discuss
different cost measurements as to their impact on network design.
Our findings are of importance for strategic managerial decisions as
we illustrate based on a large scale transportation network.

3 - Charlemagne’s challenge:
problem

the periodic latency

Frits Spieksma, of Operations Research and Business
Statistics, Katholieke Universiteit Leuven,
Naamsestraat 69, B-3000, Leuven, Belgium,
frits.spieksma@econ.kuleuven.be, Sofie Coene,
Gerhard J. Woeginger

Given is a single server traveling at unit speed, and a set of clients
with a known distance for each pair of clients. For each client, a
periodicity is known, that is the maximum amount of time that is al-
lowed to pass between two consecutive visits of the server. The goal
is to find a repeatable route for the server serving as many clients
as possible without violating the periodicities of the served clients.
‘We derive hardness results for different version of this problem, and
we give algorithms for different topologies.
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H TC-04
Tuesday 11:20-12:40
Liszt

Genetic Algorithms

Stream: Scheduling
Invited session

Chair: Eva Vallada, Estadistica e Investigacién Operativa
Aplicadas y Calidad, Universidad Politécnica de Valencia,
Cno. Vera s/n Edificio I-3, 46022, Valencia, Spain,
evallada@eio.upv.es

1- A genetic algorithm for inventory constrained
scheduling on a single machine

Dirk Briskorn, Department for Production and
Logistics, University of Kiel, Olshausenstrasse 40,
24098, Kiel, Germany, briskorn @bwl.uni-kiel.de

We consider inventory constraints in a single machine environment.
Here, jobs add and remove items to an inventory and from an inven-
tory, respectively. Jobs removing items cannot be processed if the
required amount of items is not available. We consider problems on
a single machine with the objective functions common in machine
scheduling and develop a GA framework to solve them. We outline
concept of the algorithm as well as computational results.

2 - A genetic algorithm to minimise the maximum late-
ness on a single machine family scheduling problem

Lai-Soon Lee, Laboratory of Applied and
Computational Statistics, Universiti Putra Malaysia,
Institute for Mathematical Research, Universiti Putra
Malaysia, 43400, UPM Serdang, Selangor, Malaysia,
lee @math.upm.edu.my, Habibeh Nazif

We consider a Single Machine Family Scheduling Problem where
jobs are partitioned into families and setup time is required between
these families. For this problem, we propose a genetic algorithm
using an optimised crossover operator designed by an undirected
bipartite graph to find an optimal schedule that minimises the max-
imum lateness of the jobs in the presence of the sequence indepen-
dent family setup times. Comprehensive results are presented and
the proposed approach is shown to be competitive when compared
with other competing local search algorithms.

3 - A genetic algorithm approach for the single ma-
chine earliness/tardiness scheduling problem with
job-independent penalties

Jorge Valente, Faculdade de Economia - LIAAD -
INESC Porto L.A., Universidade do Porto, Rua Dr.
Roberto Frias, 4200-464, Porto, Portugal,

jvalente @fep.up.pt, Saurabh Bharti, Kunal Prasad

We consider the single machine early/tardy scheduling problem
with job-independent penalties, and no machine idle time. Several
genetic algorithms are proposed, and compared with the best ex-
isting heuristic procedure. The computational results show that the
performance of the genetic versions is improved by the addition of a
local search procedure, the initialization of the first population and
the use of an elitist mutation strategy. The genetic versions, par-
ticularly those that incorporate the local search procedure, clearly
outperform the best existing heuristic.

4 - Cooperative and multicore genetic algorithms for
the permutation flowshop problem

Eva Vallada, Estadistica e Investigacién Operativa
Aplicadas y Calidad, Universidad Politécnica de
Valencia, Cno. Vera s/n Edificio I-3, 46022, Valencia,
Spain, evallada@eio.upv.es, Gema Escrivad
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In this work a genetic algorithm for the permutation flowshop prob-
lem with the objective to minimize the total tardiness is proposed.
The genetic algorithm is based on the island model and uses the
most recent technologies, where more than one core is available
in the processor of the computer. Each core runs the algorithm
in parallel and communications through messages are allowed. A
comparative evaluation against the serial counterparts and some of
the best methods available in the literature is carried out. Results
show that the cooperative multicore algorithm outperforms all other
methods.

H TC-05
Tuesday 11:20-12:40
Haydn

Bioinformatics IV

Stream: Computational Biology, Bioinformatics and
Medicine

Invited session

Chair: Milena Radenkovic, School of Computer Science,
University of Nottingham, Jubilee Campus, Wollaton Road,
NGS8 1BB, Nottingham, Nottinghamshire, United
Kingdom, mvr@cs.nott.ac.uk

1 - Metaheuristics for peptide assembly problem

Marcin Borowski, Institute of Computing Science,
Poznan University of Technology, 60-965, Poznan,
Poland, mborowski@cs.put.poznan.pl, Jacek

Blazewicz, Piotr Formanowicz, Tomasz Glowacki

Determining amino acid sequences of protein molecules is one of
the most important issues in molecular biology. These sequences
determine protein structure and functionality. Unfortunately, direct
methods for reading amino acid sequences can be used for reading
short sequences only. That is the reason which makes peptide as-
sembly algorithms an important complement of those methods. The
genetic algorithm solving the problem of short amino acid sequence
assembly problem has been designed and tested in computational
experiment and compared with an existing tabu search method for
the same problem.

2 - Extended model of building phylogenetic trees

Pawel Kedziora, Poznan Institute of Technology,
60-965, Poznan, Poland, pkedziora@cs.put.poznan.pl

The classical phylogenetic tree is constructed for a group of indi-
viduals which are represented by the leaves of the tree. This paper
presents the extension of the method of building phylogenetic trees,
where species are observed in different points of time. Because in
different points of time there can be present species which are in the
ancestor/descendant relation, in our model ancestors are represented
by the internal nodes of the tree. Species from earlier points of time
do not have to have descendant in the observed set of species, thus
these species can be also represented by leaves.

3 - Network analysis of differential expression for the
identification of disease-causing genes

Daniela Nitsch, KU Leuven, B-3000, Leuven,
Belgium, dnitsch@esat.kuleuven.be

Genetic studies identify chromosomal regions involved in a dis-
ease with many candidates.Prioritization methods have been pro-
posed,but they are often not applicable when little is known about
the phenotype.We replace this knowledge by experimental data on
differential gene expression.We assess a candidate by considering
the level of differential expression in its neighborhood under the as-
sumption that strong candidates will tend to be surrounded by dif-
ferentially expressed neighbors.We score candidates by aggregating
the differential expression of neighbors weighted as a function of
distance.
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4 - Gene prioritization in platelets

Francisco Bonachela Capdevila, KU Leuven, campus
Kortrijk, B-8500, Kortrijk, Belgium,
Francisco.BonachelaCapdevila@kuleuven-kortrijk.be,
Patrick De Causmaecker, Hans Deckmyn

Blood platelets can form a thrombus leading to e.g. myocardial in-
farction or stroke. Effective and safe platelet inhibitors are needed.
Proteomics and genomics have identified thousands of proteins ex-
pressed by blood platelets, a number that exceeds the analytical ca-
pacity. Thus a gene ranking is needed. To perform such a ranking
we used Endeavour with a new database called Haematlas which is
a gene expression atlas for blood cells. We also applied a clustering
preprocessing step, previous to the prioritization, to obtain a more
homogeneous training set, using the clustering algorithm CLOPE.

l TC-06
Tuesday 11:20-12:40
Koch

Real life applications of MCDM/MCDA

Stream: OR and Real Implementations
Invited session

Chair: Pekka Salminen, School of Business and
Economics, University of Jyviskyld, P.O.Box 35, FI-40014,
Jyviskyld, Finland, Pekka.Salminen@econ. jyu.fi

1 - Multi-criteria benefit-risk analysis of viagra, levitra,
and cialis

Tommi Tervonen, Faculty of Economics and Business,
University of Groningen, PO Box 800, 9700AV,
Groningen, t.p.tervonen@rug.nl, Douwe Postmus,
Hans Hillege

Regulatory agencies require drugs entering the market to have suffi-
cient benefit-risk ratio in comparison to other drugs within the same
therapeutical group. To provide more transparent and traceable de-
cision making in line with principles of public European institu-
tions, a more structured decision making process will be an advan-
tage. In this presentation, we show how MCDA can be applied to
drug benefit-risk analysis in a way that takes into account differ-
ent domains of clinical data. We analyze the therapeutical group of
erectile dysfunction drugs consisting of Viagra, Levitra, and Cialis.

2 - MCDM tools in metsahallitus

Veikko Hiltunen, Forestry, Kainuu, Metsihallitus,

Viestitie 2, 87700, Kajaani, Finland,

Veikko.Hiltunen @metsa.fi
In multiple use management of state-owned lands, forests and wa-
ters in Finland a participatory planning process on regional level is
applied. Plans are compiled for a ten year period by assessing pro-
duction possibilities of the region and generating optional manage-
ment strategies. Strategies are evaluated with help of MCDM tools.
AHP, SMART and voting methods have been applied during the
last 15 years. They have improved transparency of the processes, as
well as acceptance of the results.

3 - A multi-criteria evaluation of household energy effi-
ciency in South Africa

Ian Durbach, Department of Statistical Sciences,
University of Cape Town, Room 3.04 PD Hahn North
building, University of Cape Town Rondebosch, 7701,
Cape Town, Western Cape, ian.durbach@uct.ac.za,
Stephen Davis

Using a combination of systems dynamics and multi-criteria analy-
sis, we build a simulation model of household energy consumption
for a community in a small town in South Africa where an energy
efficiency intervention took place. Longitudinal data collected from
the community provides an empirical basis for the model as well as
guiding numerical inputs to the simulation. The model is used as
a basis for evaluating different energy-saving strategies and aware-
ness campaigns.

4 - Decision support for centralizing cargo at a moroc-
can airport hub using stochastic multicriteria ac-
ceptability analysis

Risto Lahdelma, Department of Energy Technology,
Helsinki University of Technology, PL 4100, 02150,
Espoo, Finland, risto.lahdelma@hut.fi, Abdellah
Menou, Abdelhanine Benallou, Pekka Salminen

We evaluate different alternatives to centralize multimodal cargo at
a Moroccan airport hub. Some of the evaluation criteria are mea-
sured cardinally, while for others only ordinal assessment is feasi-
ble. Significant uncertainty is present in both the criteria measure-
ments and the preferences. We apply Stochastic Multicriteria Ac-
ceptability Analysis (SMAA). SMAA allows the representation of
a mixture of uncertain, imprecise and partially missing information
in a consistent way. The results describe the conditions that make
each alternative the most preferred one, or give it a particular rank.

W TC-07
Tuesday 11:20-12:40
GSI-S 29

Network and Route Design

Stream: Optimization in Public Transport

Invited session

Chair: Hilmi Berk Celikoglu, Department of Civil
Engineering, Technical University of Istanbul, Faculty of

Civil Eng., Division of Transportation,, Ayazaga Campus,
Maslak, 34469, Istanbul, Turkey, celikoglu@itu.edu.tr

1 - Improving the efficiency of swedish paratransit: an
application of the dial-a-ride problem

Carl Henrik Héll, Dept of Science and Technology,
Linkoping University, Linkoping University, Dept of
Science and Technology (ITN), 60174, Norrkdping,
carha@itn.liu.se, Jan T. Lundgren, Anders Peterson

We study a Swedish application of the dynamic dial-a-ride prob-
lem where a major part of the requests is known in advance. Based
on these requests we use a tabu search heuristic to find an efficient
preliminary schedule. An insertion heuristic is then used for the
remaining requests and local search procedures can improve the so-
lution successively. These procedures are based on extraction and
reinsertion of different subsets of all planned requests. Tests are
made using data from the municipality of Norrkoping in Sweden,
having some 600 requests to be served each day.

2 - A stochastic reduction approach for public trans-
port network design using ant colony optimisation
and genetic algorithm

Bernhard Alt, Institute for Transport Planning and

Systems (IVT), ETH Zurich, Wolfgang-Pauli-Str. 15,
8093, Zurich, Switzerland, alt@ivt.baug.ethz.ch
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For public transport network design a new approach is proposed be-
ing able to use a more realistic transport model without increasing
computing times too much. Its core is a reduction process, which
requires comparatively few network evaluations. The reduction pro-
cess starts with a shortest routes network. Lines are deleted, merged
or shortened sequentially using ant colony optimization. A genetic
algorithm optimizes frequencies and vehicle sizes. For evaluation,
mainly time costs and operating costs are considered. The used as-
signment is a headway based stochastic multiple route assignment.

3 - Equilibrium traffic assignment models calibration
and o-d matrix estimation by aggregate data

Michele Ottomanelli, DIASS, Technical University of
Bari, Via De Gasperi, 74100, Taranto,

m.ottomanelli @poliba.it, Leonardo Caggiani,
Domenico Sassanelli

A Generalized Least Square (GLS) estimator is presented to solve
the simultaneous assignment model calibration and O-D matrix es-
timation based on aggregate data. The calibration problem is spec-
ified as an optimization problem using a fixed point formulation
assuming the congested network case (equilibrium programming).

B TC-08
Tuesday 11:20-12:40
GSI- S 30

Integrated vehicle scheduling

Stream: Optimization in Public Transport
Invited session

Chair: Leo Kroon, Rotterdam School of Management,
Erasmus University Rotterdam, P.O. Box 1738, 3000 DR,
Rotterdam, Netherlands, lkroon @rsm.nl

1 - Integrating timetabling and vehicle scheduling

Neele Hansen, ITWM Fraunhofer, Fraunhofer Platz 1,
67663, Kaiserslautern, Germany,
neele.hansen @ gmail.com, Sven Krumke

We consider the task to construct an optimal vehicle schedule in a
variable timetable. We are given tours to be covered by vehicles and
for each tour a finite set of possible shifts. Depending on the selec-
tion of shifts, it may be possible to combine tours. However, choos-
ing shifts influences the transit times of customers at the changeover
station which is reflected in the model by a penalty value. The goal
is to minimize the sum of the penalty values and the cost of serv-
ing of all tours. We provide hardness results for various cases and
computational results on real-world data.

2 - Modeling a simultaneously line network and sched-
ule optimization in public transport

Michael Rittner, Chair for Traffic Flow Science,
TU-Dresden, Faculty of Transport and Traffic Science,
Hettnerstr. 1, 01069, Dresden, Saxony,

michael.rittner @tu-dresden.de, Karl Nachtigall

To create a competitive offer in public transport, it is necessary to
use the limited financial resources of the transport companies in an
optimal way to ensure a high quality transport for the passenger. In
this paper a mixed model for simultaneous line network and sched-
ule optimization in public passenger transport is presented, which
is modeled as a mixed integer linear problem. One of the major
challenges is to maintain a linear model by adding the precise oper-
ating costs, the interchange waiting times, and the special schedule
restrictions.
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3 - A framework for a flexible vehicle scheduling sys-
tem

Jozsef Bekesi, University of Szeged, H-6725, Szeged,
Hungary, bekesi @jgypk.u-szeged.hu, Miklos Kresz,
David Pash, Andrej Brodnik

A flexible framework for vehicle scheduling is presented which
was developed for public bus transportation systems. The frame-
work builds upon the theoretical foundation that has been estab-
lished in this area and extends it to incorporate additional real-world
constraints. We have applied our approach to the urban bus sys-
tem of two middle-sized cities, and computed substantially better
schedules than the previous ones prepared by-hand. Finally, we
present some preliminary results in improving the computational
time through the use of a parallel computing environment.

H TC-09
Tuesday 11:20-12:40
GSI-S5

Production Systems

Stream: Supply Chain Management
Invited session

Chair: Yamani Massim, ICD (CNRS FRE 2848) LOSI,,
Universite de Technologie de Troyes, 10000, Troyes,
France, yamanimassim @yahoo.fr

1- The integration of kanban principles in campaign
production systems

Jiirgen Strohhecker, Management Research Centre,
Frankfurt School of Finance & Management,
Sonnemannstrafe 9-11, 60314, Frankfurt am Main,
Germany, Germany,

j-strohhecker @frankfurt-school.de, Rainer Sibbel,
Marcel Dick

Centralized planned campaign production is the predominant pro-
duction system in the process industry. In this paper we investi-
gate, if a decentralized KANBAN system, which has given proof
of its advantages in other industries, can be integrated in a cam-
paign production environment. For this purposes we use a research
methodology, which combines model- and case-study-based ele-
ments. We find that a KANBAN campaign production system can
be favourable; however, using a pilot scheme cannot be recom-
mended, when the campaign sizes for other products seizing the
same equipment are too high.

2- An integrated simulation based nonlinear integer
programming approach for minimization of surplus
inventory in selective assembly

Erdal Emel, Industrial Engineering Department,
Uludag University, Faculty of Engineering and
Architecture, Gorukle Campus, 16059, Bursa, Turkey,
erdal @uludag.edu.tr, Mehmet Akansel, Volkan
Hacioglu

A simulation optimization model is developed to minimize the sur-
plus inventory of two matching parts. A nonlinear integer mathe-
matical model is used to obtain process means of parallel worksta-
tions feeding selective assembly. Only process mean of part with
smaller variance can be shifted. Using calculated means in a sim-
ulation model, average inventory levels are obtained at the end of
a given production time. Optimal production time before shifting
means is then calculated by EOQ model with average costs obtained
from simulation with varying production times using response sur-
face methods.
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3 - A fuzzy programming approach for an integrated
production and distribution planning problem with
uncertain conditions

Bilge Bilgen, Industrial Engineering, Dokuz Eylul
University, Tinaztepe Campus, Buca, 35160, Izmir,
Turkey, bilge.bilgen @deu.edu.tr

This paper applies fuzzy sets to the production and distribution plan-
ning problem in a supply chain system that involves the allocation
of production volumes among the different production lines in the
manufacturing plants and the delivery of the products to the distri-
bution centers. The proposed fuzzy attempts to minimize the total
supply chain cost considering production, vehicle capacity, setup
and demand restrictions. An industrial case is presented to demon-
strate the feasibility and applicability of the model.

4 - Efficient combined immune-decomposition algo-
rithm for optimal buffer allocation in production
lines for throughput and profit maximization

Yamani Massim, ICD (CNRS FRE 2848) LOSI,,
Universite de Technologie de Troyes, 10000, Troyes,
France, yamanimassim @yahoo.fr, Farouk Yalaoui,
Lionel Amodeo, Eric Chatelet, Abdelkader Zeblah

The optimal allocation of buffers in transfer lines is crucial to
the optimization of line throughput and work in process inventory
(WIP) and is subject to specific constraints, associated costs, and
revenue projections. In this paper, we implement an efficient com-
bined artificial immune system optimization algorithm in conjunc-
tion with a decomposition method to optimally allocate buffers in
transfer lines with unreliable machines. Results of extensive se-
ries of tests carried out to compare the performance of the proposed
method and those of other algorithms are presented.

B TC-10
Tuesday 11:20-12:40
GSI-S6

Educational Timetabling

Stream: Timetabling and Rostering
Invited session

Chair: Wolfgang Briiggemann, Inst. f.
Unternehmensforschung, Universitdt Hamburg,
Von-Mell-Park 5, 20146, Hamburg, Germany,
brueggemann @uni-hamburg.de

1 - Scheduling college classes at two universities using
operations research techniques

Terri Friel, Walter E Heller College of Business
Administration, Roosevelt University, 430 S. Michigan
Avenue, 60605, Chicago, IL, tfriel @roosevelt.edu,
Barry King
This paper outlines successful efforts taken at Butler University to
construct semester class schedules using a mixed integer linear pro-
gramming problem to develop a schedule of classes and an assign-
ment procedure to assign faculty to the schedule. The work at But-
ler University was performed in SAS using SAS’s OPTMILP mixed
integer linear program solver and the MPS modeling language and
SAS’s ASSIGN solver for the assignment phase. The paper also dis-
cusses an improved version at Roosevelt University for scheduling
classes using the AMPL modeling language and the Ipsolve mixed
integer solver.

2 - A multiobjective mathemetical model for exam-
timeslot-room assignment problem

Mujgan Sagir, Industrial Engineering Dept., Eskisehir
Osmangazi University, Bademlik, 26030, Eskisehir,

Turkey, mujgan.sagir@gmail.com, Zehra Kamisli
Ozturk

Assigning exams to time slots is a time consuming problem educa-
tional institutions face a few times in each term. Room assignments
are either considered within the exam scheduling or can be solved
separately. Here, a multi objective mathematical model, with room
splitting, is developed for exam-timeslot-room assignments. A real
case application is provided. The outcome is compared with the
current schedule. The proposed approach gives better solutions will
increase overall performance of the educational systems from the
point of students view as well as efficient use of resources.

3 - Optimal preference-based assignment of university
students to parallel offered teaching groups

Woltgang Briiggemann, Inst. f.
Unternehmensforschung, Universitit Hamburg,
Von-Mell-Park 5, 20146, Hamburg, Germany,
brueggemann @uni-hamburg.de, Henrik Heitmann

In a university-course timetabling problem, there may be many par-
allel sections of the same class or tutorial which do not necessarily
need to be scheduled simultaneously. Then each student must sub-
sequently be assigned to one of these groups. Students’ preferences
can be used as the objective of the resulting mixed-integer optimiza-
tion problem with the additional constraints that time clashes have
to be avoided on an individual basis. The structure of possible pref-
erences is explored by survey data and first results for artificial test
instances of this problem are discussed.

B TC-11
Tuesday 11:20-12:40
GSI-S 17

Algorithmic Decision Theory |

Stream: Multiple Criteria Decision Analysis
Invited session

Chair: Alexis Tsoukias, CNRS - LAMSADE, Université
Paris Dauphine, 75775, Paris Cedex 16, France,
tsoukias @lamsade.dauphine.fr

1- Additive conjoint measurement with ordered cate-
gories

Denis Bouyssou, CNRS-LAMSADE, France,
bouyssou@lamsade.dauphine.fr, Thierry Marchant

Conjoint measurement studies binary relations defined on product
sets. The central model is the additive value functions model. Build-
ing a recommendation on the basis of a preference relation between
alternatives is not always adequate since the model is relative. This
calls for methods having a more absolute character. They lead to
build a partition of the set of alternatives into ordered categories.
This paper studies additive representations. Our main result will
give sufficient conditions for the existence of an additive represen-
tation of a threefold ordered partition.

2 - What is a decision problem?

Alexis Tsoukias, CNRS - LAMSADE, Université Paris
Dauphine, 75775, Paris Cedex 16, France,
tsoukias @lamsade.dauphine.fr, Alberto Colorni

In this paper we propose a general framework enabling to define as
decision problem a variety of situations both in a human or in an
artificial setting. We define the concept of "problem statement" and
then specify a number of characteristics which characterise differ-
ent decision problems and the methodology to handle them. The
framework allows to define both traditional Operational Research
problems as well as problems arising in Computer Science and Ar-
tificial Intelligence.
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3 - Reaching a decision is great, but it’s even better if it
is justified

Wassila Ouerdane, LAMSADE- Université Paris
Dauphine, Place du Marechal de Lattre de Tassigny,
75016, PARIS, wassila.ouerdane @lamsade.dauphine.fr

We propose, in this work, to specify in argumentative terms the
steps involved in an evaluation stage of a decision aiding process,
a sort of dialogue between a decision maker and an analyst. To do
that, we make use of the popular notion of argument schemes, and
specify the related critical questions. A hierarchical structure of the
schemes allows to decompose the process into several distinct steps
and for each of them the underlying premises are made explicit,
which allows in turn to identify how these steps can be dialectically
defeated via critical questions.

4 - Questioning about weights and the strength of
coalitions of criteria

Marc Pirlot, Mathematics and Operational Research,
Faculté Polytechnique de Mons, Rue de Houdain 9,
B-7000, Mons, Belgium, marc.pirlot@fpms.ac.be,
Ersek Eda, Philippe Fortemps

We consider the problem of determining which coalitions are suf-
ficiently strong in a multiple criteria aggregation procedure of the
ELECTRE type (especially in the non-compensatory sorting model
of Bouyssou and Marchant). Since we do not assume that the
strength of a coalition can be represented by additive weights, the
problem amounts to determine an antichain in the set of all subsets
of criteria, namely, the antichain of minimally sufficient coalitions.
‘We propose an algorithm for guiding a questioning process dynam-
ically and another for finding an optimal questioning strategy.

B TC-12
Tuesday 11:20-12:40
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Risk and Dynamics

Stream: Stochastic Programming
Invited session

Chair: Silvia Vogel, Mathematics and Natural Sciences,
Ilmenau University of Technology, Postfach 100565,
98684, Ilmenau, Thuringia, Germany,

Silvia.Vogel @tu-ilmenau.de

Chair: Ralf Wunderlich, Group of Mathematics, University
of Applied Sciences, PSF 201037, 08056 , Zwickau,
Germany, ralf.wunderlich@fh-zwickau.de

1 - Multiperiod optimization with stochastic dominance
criterion

Milos Kopa, Department of Probability and
Mathematical Statistics, Charles University in Prague,
Faculty of Mathematics and Physics, Sokolovska 83,
CZ 186 75, Prague, Czech Republic,
kopa@Xkarlin.mff.cuni.cz

This paper deals with multi-period portfolio selection model under
stochastic dominance (SD) criteria. Following the SD efficiency
ideas in one-period portfolio selection problem, the efficient invest-
ment strategy is defined. Second-order stochastic dominance (SSD)
rule is considered as a criterion of efficiency. The algorithm for
testing SSD efficiency of a given multi-period strategy is derived.
Theoretical results are illustrated on a financial empirical example.
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2 - Time consistency for multiperiod risk measures: a
reasonable concept?

Raimund Kovacevic, Statistics and Decision Support
Systems, University Vienna, Universititsstr. 5, 1010,
Wien, Wien, raimund.kovacevic @univie.ac.at

Time consistency of dynamic and multiperiod risk or acceptability
functionals is a frequently discussed subject in financial risk analy-
sis. We summarize related notions in a simple framework and an-
alyze their basic properties. Special care is taken of partially con-
flicting concepts like information monotonicity and of applicability
within the framework of multistage stochastic programming.

3 - Dynamic portfolio optimization with bounded short-
fall risks

Ralf Wunderlich, Group of Mathematics, University of
Applied Sciences, PSF 201037, 08056 , Zwickau,
Germany, ralf.wunderlich@fh-zwickau.de, Jorn Sass

‘We consider the optimal selection of portfolios for utility maximiz-
ing investors under joint budget and shortfall risk constraints. The
shortfall risk is measured in terms of the expected loss. Stock re-
turns satisfy a stochastic differential equation with an unobservable
drift process leading to a market model with partial information.
Under general conditions on the corresponding drift process we
provide the optimal trading strategy using martingale method and
Malliavin calculus. For a hidden Markov model (HMM) for the
drift we present numerical results.

B TC-13
Tuesday 11:20-12:40
GSI-S 31

Location and GIS

Stream: Location Analysis
Invited session

Chair: Dolores R. Santos-Peiiate, Métodos Cuantitativos en
Economia y Gestion, University of Las Palmas de Gran
Canaria, Campus de Tafira. Edificio Dptal de Ciencias
Econémicas y Empresariales D-4-22, 35017, Las Palmas de
Gran Canaria, Canarias, Spain, drsantos @dmc.ulpgc.es

1- Choosing a suitable map projection for GIS pur-
poses

Osman Sami Kirtiloglu, Geodesy and
Photogrammetry, Selcuk University, Division of
Cartography, 42031, Konya, Selcuklu,
okirtiloglu@selcuk.edu.tr, I. Bulent Gundogdu

The goal of studying map projections is to create mathematical ba-
sis for the production of maps prepared on a flat surface. This
transforming operation always results in some unexpected distor-
tion like, area, shape, distance and directions, of the original at-
tributes of the earth. Some map projections minimize distortion in
one property at the expense of another, while others strive to bal-
ance the overall distortion.In this study, a new approach to choice
an appropriate map projection for the best cartographic display of
thematic maps according to subject has been investigated.

2 - Gis-based spatial interaction allocation using
stochastic optimization

Eric Delmelle, Geography and Earth Sciences,
University of North Carolina at Charlotte, 9201
University BLVD, UNCC, 28223, Charlotte, NC,
Eric.Delmelle @uncc.edu
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Optimally locating transportation infrastructure is deemed vital to
successful planning, as they represent a potential to alleviate con-
gestion.GIS facilitates location modeling by concurrently integrat-
ing geographic information and optimization solvers. A spatial in-
teraction based location allocation model is proposed, which -unlike
the MCLP or P-median- simultaneously considers distance decay,
coverage range and partial regional service. A stochastic optimiza-
tion is suggested to solve this non-linear model. A case study illus-
trates the approach using GIS and bus stop locations.

3 - A gis-based decision support system for competi-
tive facility location

Burcin Bozkaya, Faculty of Management, Sabanci
University, Orhanli, Tuzla, 34956, Istanbul, Turkey,
bbozkaya@sabanciuniv.edu, Seda Yanik

Competitive facility location problems involve decisions regarding
location of new facilities (e.g. stores, bank branches) in the presence
of competitors. Potential customers patronize facilities in relation
to the attractiveness of each facility, in accordance with an extended
version of Huff model. We present a novel DSS we have developed
based on these premises. Users can specify problem parameters,
review location decisions generated via optimization, create solu-
tions manually and compare them with the proposed solution. We
illustrate the system on a real dataset from the City of Istanbul.

4 - A multi-criteria gis based procedure to solve a net-
work competitive location problem

Rafael Suarez-Vega, Metodos Cuantitativos en
Economia y Gestion, Universidad de Las Palmas de
Gran Cananaria, Edificio Departamental de Ciencias
Economicas y Empresariales, Campus Universitario de
Tafira, 35017, Las Palmas de Gran Canaria, Las
Palmas, Spain, rsuarez@dmc.ulpgc.es, Dolores R.
Santos-Penate, Pablo Dorta-Gonzalez

In this paper a competitive network location problem is treated. We
consider a proportional choice rule derived from the Huff model,
where facility location and other attributes, such as size and service
quality, are considered. This problem is solved using Geographi-
cal Information Systems. Later, the obtained layer with the Huff
capture is considered as a criterion to determine the most promising
zones on the island of Gran Canaria to localize a new hypermarket
using a multi-criteria GIS based model.

B TC-14
Tuesday 11:20-12:40
GSI- S 32

Supply Chain Inventories

Stream: Inventory Management

Invited session

Chair: Jorn Grahl, Information Systems & Business

Administration, University of Mainz, Jakob Welder-Weg 9,

55099, Mainz, grahl @uni-mainz.de

1 - Inventory planning in standard business software
Thomas 1. Maindl, University of Cologne, Cologne,
Germany, maindlt@yahoo.com, Sascha Herpers

This paper gives an overview of the inventory planning capabili-
ties of standard business software, namely the SAP Business Suite
and is intended to brigde the domains of supply chain management
theory and the business software industry including Enterprise Re-
source Planning and Advanced Planning Systems.

2 - Anintegrated approach to safety stock optimization
in serial supply networks

Daniel Dittmar, Schumpeter School of Business,
University of Wuppertal, WINFOR - Business

Computing and Operations Research, Gaufistr. 20,
42097, Wuppertal, ddittmar @winfor.de, Steffen
Klosterhalfen, Stefan Minner

Safety stock is a widely used means to cope with demand uncer-
tainty in supply chains. In the literature, basically two compet-
ing approaches are available for optimizing safety stocks in multi-
echelon networks, the Guaranteed Service Approach (GSA) and the
Stochastic Service Approach (SSA). We introduce a combination
of both approaches, the so-called Hybrid Service Approach (HSA),
which exploits their respective advantages. For serial supply chains,
we present the HSA optimization model and show how it can be
solved to optimality by a dual-state dynamic programming algo-
rithm.

3 - Multiple sourcing in multi-echelon inventory sys-
tems

Steffen Klosterhalfen, Department of Logistics,
University of Mannheim, Schloss S 233, Mannheim,
68131, Mannheim, Baden-Wuerttemberg, Germany,
klosterhalfen @bwl.uni-mannheim.de, Stefan Minner,
Sean Willems

Multiple sourcing is very common in practice, but there are only few
scientific contributions considering multiple suppliers or transporta-
tion modes in large multi-echelon systems. We show how to in-
clude multiple sourcing in the guaranteed-service framework. With
respect to the inventory control policy, we assume that each stage
splits its orders across multiple sources according to certain supply
fractions. For serial systems, we show that the optimal policy still
satisfies the all-or-nothing property. This property is exploited in
the development of a solution algorithm.

4 - Lower bounds for the cost of strategic safety stocks
in multiple echelons

Jorn Grahl, Information Systems & Business
Administration, University of Mainz, Jakob
Welder-Weg 9, 55099, Mainz, grahl @uni-mainz.de

We consider multi-stage safety stock optimization in the guaran-
teed service framework. Two techniques are presented for bound-
ing minimal cost from below. The first lower bound constructs a
suggorate problem instance whose optimum is known and cheaper
than that of the original problem instance. The second lower bound
is based on marginal costs arising form service time allocations.
Both bounds are evaluated in experiments. First steps towards ap-
proximation algorithms are presented also.

B TC-15
Tuesday 11:20-12:40
Einstein

Exact Approaches for Routing Problems

Stream: Vehicle Routing
Invited session

Chair: Andrea Tramontani, DEIS, University of Bologna,
Viale Risorgimento 2, 40136, Bologna, Italy,
andrea.tramontani @unibo.it

1- An exact method for the vehicle routing problem
with time windows

Roberto Roberti, DEIS, University of Bologna, Via
Sacchi, 3, 47023, Cesena, Italy,

roberto.roberti6 @unibo.it, Roberto Baldacci, Aristide
Mingozzi
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We present an exact algorithm for the Vehicle Routing Problem with
Time Windows based on the set partitioning formulation. A valid
lower bound is computed combining different dual ascent proce-
dures and a pricing and cut method. The final dual solution is used
to generate a reduced problem containing the routes that can belong
to any optimal solution. The final problem is solved by a general
purpose integer programming solver. Computational results show
that the proposed method solves to optimality all but one Solomon
instances and outperforms the best known methods.

2 - An integer programming approach for the time de-
pendent travelling saleman problem

Juan Jose Miranda Bront, Computer Science
Department, University of Buenos Aires, Av. Cantilo
s/n, Pabellon I, Cdad. Universitaria, C1428EGA,
Ciudad Autonoma de Buenos Aires,
jmiranda@dc.uba.ar, Isabel Méndez-Diaz, Paula
Zabala

The Time-Dependent Travelling Salesman Problem (TDTSP) is a
generalization of the traditional TSP where the travel cost between
two cities depends on the moment of the day the arc is taken. In this
paper, we focus in the case where the travel time between two cities
depends not only on the distance between them, but also on the po-
sition of the arc in the tour. We consider the formulation proposed
in Picard and Queyranne (1978) and derive some valid inequalities.
We also present computational results for a Branch and Cut algo-
rithm that incorporates these inequalities.

3 - An extended formulation for the traveling salesman
problem with time windows

Andrea Tramontani, DEIS, University of Bologna,
Viale Risorgimento 2, 40136, Bologna, Italy,
andrea.tramontani @unibo.it, Sanjeeb Dash, Oktay
Gunluk, Andrea Lodi

We address the Traveling Salesman Problem with Time Windows
(TSPTW). We present an extended integer programming formula-
tion for TSPTW, based on a relaxed discretization of time windows.
The proposed formulation yields strong lower bounds and leads to
strong valid inequalities which can be effectively separated. The
resulting branch-and-cut algorithm is tested on hard asymmetric
benchmark instances from the literature. The results show that the
proposed formulation is effective for tackling TSPTW. Interestingly,
several unsolved benchmark instances are here solved for the first
time.

B TC-16
Tuesday 11:20-12:40
Koenig

Multicriteria Routing 1

Stream: Multi-Objective Optimization and Decision
Theory 1

Invited session

Chair: José Santos, Department of Mathematics, University
of Coimbra, Department of Mathematics, FCTUC,
Apartado 3008, 3001-454 Coimbra, 3001-454, Coimbra,
Portugal, zeluis @mat.uc.pt

1 - Multi-criteria shortest paths in road networks with
sharc

Daniel Delling, ITI Wagner, Universitidt Karlsruhe
(TH), Am Fasanengarten 5, 76128, Karlsruhe,
delling@ira.uka.de, Dorothea Wagner
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Up to now, research on speed-up techniques for Dijkstra’s algorithm
focused on single-criteria scenarios. In this work, we study multi-
criteria search in road networks. We present a multi-criteria variant
of our SHARC algorithm. Unlike other speed-up techniques for Di-
jkstra’s algorithm, SHARC uses a unidirectional query making it
the first choice for adapting a technique to a multi-criteria scenario.
It turns out that multi-criteria SHARC yields speed-ups of a factor
of up to 15000 over a generalized version of Dijkstra’s algorithm.
This is even more than in a single-criteria setup.

2 - A solution approach for the multicriteria shortest
path problem with soft constraints

Luigi Di Puglia Pugliese, Dipartimento di Elettronica,
Informatica e Sistemistica, Universita della Calabria,
Via Bucci, 87030, Rende, ldipuglia@deis.unical.it,
Francesca Guerriero, Janusz Granat

The multicriteria single-origin single-destination shortest path prob-
lem is considered, Moreover, each criterion value belongs to a spec-
ified range. The considered problem can be formulated as a con-
strained multicriteria shortest path problem. Generally, the optimal
solution could not exist. Thus, the main aim is to find a solution
for which each criterion is very close to the bound interval. The
problem is formulated using the reference point methodology and
a Branch & Bound algorithm is developed for its solution. The be-
haviour of the proposed approach is experimentally evaluated.

3 - Parameters to asses the computational effort in-
volved in the multi-criteria shortest path problem

José Santos, Department of Mathematics, University of
Coimbra, Department of Mathematics, FCTUC,
Apartado 3008, 3001-454 Coimbra, 3001-454,
Coimbra, Portugal, zeluis@mat.uc.pt, José Paixdo

In the multi-criteria shortest path problem there is no, in general,
a single solution that minimizes all criteria, addressing us to find
the Pareto optimal solutions (POS) set. The computational effort to
compute the POS between the initial and terminal nodes depends
on the total number of POS to the remainder nodes. However, this
fact does not explain alone all this effort especially when comparing
results among different types of network. In this work we propose
new parameters to assess the computational effort with a correlation
coefficient greater than other parameters from the literature

4 - The bicriterion stochastic knapsack problem

Kim Allan Andersen, CORAL, Department of
Business Studies, Aarhus School of Business,
Fuglesangs Alle 4, 8210, Aarhus V, Denmark,
kia@asb.dk, Matthias Ehrgott, Lars Relund Nielsen,
Daniele Pretolani

‘We have a known capacity of a resource, and a set of projects. Each
project requires some units of the resource which is given by a dis-
crete probability distribution. The resource requirements become
known when a project has been selected. In that case two rewards
are received, which only depend on the project chosen. The goal
is to design a set of resource adaptive strategies for choosing the
projects such that the total expected value of the two objective func-
tions is maximized.

We describe a two-phase method for solving the problem. Prelimi-
nary computational results are presented.
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Cutting and Packing 5

Stream: Cutting and Packing
Invited session

Chair: Reinaldo Morabito, Dept. of Production
Engineering, Federal University of Sdo Carlos, CP 676,
13565-905, Sao Carlos, Sao Paulo, Brazil,
morabito@ufscar.br

1 - 3d bin packing problem with fuzzy information

Ugur Eliiyi, Department of Statistics, Dokuz Eylul
University, Tinaztepe Kampusu, Buca, 35160, Izmir,
Turkey, ugur.eliiyi @ogr.deu.edu.tr

We review alternative solution approaches for the 3D Bin Packing
Problem in literature. The problem involves the packing of 3D ob-
jects in a minimum number of containers. Relevant industrial and
scientific application areas are reviewed, as well as the main features
of the optimization software applications for handling the problem.
We redefine and model the problem in the presence of fuzzy in-
formation, which corresponds to fuzzy dimensions for the objects
and/or the container. Heuristic algorithms for efficiently solving
this hard problem and possible application areas are discussed.

2 - A mip approach for solving the stowage problem on
board the international space station

Giorgio Fasano, Space Infrastructures &
Transportation, Thales Alenia Space Italia, Str. Antica
di Collegno 253, 10146, Turin, Italy,

giorgio.fasano @thalesaleniaspace.com, Claudia
Lavopa, Maria Chiara Vola, Davide Negri

A challenging issue related to the International Space Station con-
cerns the stowage on-board, giving rise to strong impacts to produc-
tivity, habitability and safety. Very demanding packing problems
must be solved efficiently, with high cost-effectiveness to optimize
the stowage, increasing habitability and crew productivity. The vol-
ume exploitation has to be maximized with the given accommoda-
tion rules. A MIP-based heuristic tackles the issue by a sequence
of sub-problems, formulated in terms of knapsack, bin packing and
three-dimensional single bin packing with additional conditions.

3 - A fast heuristic for a three-dimensional non-convex
domain loading problem

Antonio Sforza, Dipartimento di Informatica e
Sistemistica, Universita di Napoli, via Claudio 21,
80125, Napoli, Italy, sforza@unina.it, Maurizio
Boccia, Claudio Sterle
A three-dimensional non-convex domain loading problem is pre-
sented. We have to load homogenous boxes into a non-convex do-
main. The boxes have size dxndxmd, with n and m integer values.
This problem has never been treated in literature, neither with ex-
act nor with heuristic methods. We present a fast heuristic based
on an approximate representation of the non-convex domain and on
the decomposition of the whole problem in several two-dimensional
sub-problems. It shows good performances in terms of quality of so-
lution and computation times. The results on several real test cases
are shown.

4 - Optimization models for container loading problems
with cargo stability and other considerations

Reinaldo Morabito, Dept. of Production Engineering,
Federal University of Sdo Carlos, CP 676, 13565-905,
Sao Carlos, Sao Paulo, Brazil, morabito@ufscar.br,
Leonardo Junqueira, Denise Yamashita

In this paper we present 0-1 integer linear programming models for
the container loading problem, considering cargo stability and load
bearing strength of the boxes. In order to validate the models, we
generated a number of instances and solved them using commercial
software. Although the models are limited to solve to optimality
only problems of moderate size, these models can be useful for fu-
ture research exploring decompositions, relaxations, heuristics and
others.

B TC-18
Tuesday 11:20-12:40
Lenné

Nonlinear Optimization and Applications

Stream: Mathematical Programming
Invited session

Chair: Ana L Pereira, Polytechnic Institute of Braganca,
Campus de Sta Apolonia, Apartado 134, 5301-857,
Braganca, Portugal, apereira@ipb.pt

Chair: Edite M.G.P. Fernandes, Production and Systems,
University of Minho, School of Engineering, Campus de
Gualtar, 4710-057, Braga, Portugal, emgpf@dps.uminho.pt

1- Minimizing wastewater treatment plant costs
through a heuristic pattern search augmented la-
grangian algorithm

Isabel Espirito Santo, Production and Systems, Minho
University, Campus de Gualtar, 4710-057, Braga,
Portugal, iapinho@dps.uminho.pt, Edite M.G.P.
Fernandes

To reduce costs of a wastewater treatment plant, it is crucial to ob-
tain its optimal design through the efficient modeling of the unitary
processes and subsequent optimization. A non-differentiable non-
linear optimization problem then arises. The equality and inequality
constraints of the problem are handled by an augmented Lagrangian
based penalty technique. The bound constrained problem is solved
by a heuristic pattern search method. It combines the exploratory
moves with a random derivative-free approximate descent direction.
The method is tested with data gathered from four small plants.

2 - Modified differential evolution for constrained non-
linear programming problems

Md. Abul Kalam Azad, Production and Systems,
University of Minho, Portugal, School of Engineering,
Algoritmi R&D, 4710-057, Braga, Braga, Portugal,
akazad @dps.uminho.pt, Edite M.G.P. Fernandes

Real world optimization problems involve inequality and/or equal-
ity constraints with bounds on variables. Various methods exist to
handle constrained optimization problems. Differential evolution
is a population based heuristic approach that has been shown to
be very efficient when solving continuous bound constrained prob-
lems. We propose a modified differential evolution for general non-
linear optimization problems based on tournament selection which
makes pair-wise comparisons from current and previous genera-
tions. We test our method with economic dispatch problems.

3 - Filter and interior point approaches for an electric
power market optimization problem

M. Teresa Torres Monteiro, Systems and Production
Department, University of Minho, Campus de Gualtar,
Engineering School, 4710-357, Braga, Portugal,
tm@dps.uminho.pt, Helena Sofia Rodrigues
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The electric power market is represented by a Stackelberg game
with two firms. Initially, this optimization problem is formu-
lated as a Mathematical Program with Complementarity Constraints
(MPCC). Then, it is reformulated into a nonlinear optimization
problem (NLP) in order to take advantage of NLP solvers robust-
ness. Some NLP solvers based on Filter and Interior Point ap-
proaches are used to solve the problem. A performance comparative
analysis is reported.

4 - Optimal control with nonlinear programming

Helena Sofia Rodrigues, Escola Superior de Ciéncias
Empresariais, Instituto Politécnico de Viana do
Castelo, Av. Miguel Dantas, 4930-678 , Valenca,
Portugal, sofiarodrigues @esce.ipve.pt, M. Teresa
Torres Monteiro, Delfim F. M. Torres

In general solving an optimal control problem is not easy. One way
to address the question consists to look to an optimal control prob-
lem as an infinite-dimensional extension of a Nonlinear Program-
ming (NLP) problem. In this work we investigate the use of NLP
techniques to solve some classical and recent challenging problems
of optimal control.

B TC-19
Tuesday 11:20-12:40
Haber

Tabu search

Stream: Metaheuristics
Invited session

Chair: Nihan Karaca, Industrial Engineering, Istanbul
Kultur University, Osman Yilmaz Mah.Millet Cad.
Mimoza Apt. Gebze/Kocaeli/Turkey, 41400, Kocaeli,
Turkey, karacanihan @ gmail.com

1 - Fast tabu search implementations for atsps defined
on complete graphs

Diptesh Ghosh, Production and Quantitative Methods,
Indian Institute of Management, Ahmedabad,
Vastrapur, Ahmedabad, Gujarat, India,
diptesh@iimahd.ernet.in, Sumanta Basu

Using appropriate data structures, it is possible to implement tabu
search (TS) to solve asymmetric traveling salesman problems (AT-
SPs) defined on sparse graphs much faster than conventional TS im-
plementations. In this paper we use such data structures to speed up
TS implementations to solve ATSPs defined on complete graphs.
We first pre-process ATSPs defined on complete graphs to obtain
ATSPs defined on sparse graphs. We then use TS to solve the
pre-processed instances without significant deterioration in solution
quality. We report our computational experience on benchmark AT-
SPs.

2 - Improving slicing layouts with bottom left position-
ing of departments

Daniel Scholz, FB 01 FG Operations Research, TU
Darmstadt, Hochschulstr. 1, 64289, Darmstadt,
Germany, scholz@bwl.tu-darmstadt.de

The facility layout problem is concerned with determining a lay-
out of departments within a building that minimizes the costs of
interdepartmental flow of material. In contrast to many previous
approaches, the presented approach incorporates unequal areas and
fixed or flexible width to length ratios of departments. We present a
MILP based heuristic which improves initial slicing layouts with all
departments positioned at the bottom left of their sites. These initial
layouts were generated by a Slicing Tree and Tabu Search (STaTS)
approach.
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3 - Assembly line balancing with sequence dependent
setup times using tabu search algorithm

Nihan Karaca, Industrial Engineering, Istanbul Kultur
University, Osman Yilmaz Mah.Millet Cad. Mimoza
Apt. Gebze/Kocaeli/Turkey, 41400, Kocaeli, Turkey,
karacanihan @ gmail.com, Rifat Giircan Ozdemir

This paper presents a study of assembly line balancing with the ex-
tension of sequence dependent setup times. We define this innova-
tive problem by formulating as a mixed-integer nonlinear program-
ming model. The paper also develops a tabu search metaheuristic
algorithm in order to solve optimal or near optimal task schedul-
ing. The proposed methodology is implemented in an air-condition
manufacturer considering sequence dependent setup times with task
scheduling of the assembly line balancing problem. The results
show that the approach has significant relevance in realworld sys-
tems.

l TC-20
Tuesday 11:20-12:40
Mann

DEA Methodology IV

Stream: DEA and Performance Measurement
Invited session

Chair: Dimitris Despotis, Department of Informatics,
University of Piraeus, 80, Karaoli & Dimitriou Street,
18534, Piraeus, Greece, despotis @unipi.gr

1 - Ranking decision making units with stochastic data

Mohammad Hassan Behzadi, Statistics, Islamic Azad
University Science & Research Branch, Department of
Statistics,Science & Research Branch,P.O.Box
14515-775, Therhran Iran, 98, Thehran, Iran, Islamic
Republic Of, mhbehzadi @yahoo.com, Farhad
Hosseinzadeh Lotfi, Mohsen Rostamy-malkhalifeh,
Mahnaz Mirbolouki, Zohreh Moghaddas

DEA is data-oriented performance evaluation method. Cooper et
al. have proposed a model with stochastic data and defined the
stochastic efficient DMUs. While a suitable model for ranking
stochastic efficient DMUs has not been proposed yet. In this paper
we have proposed a model, based on modified MAJ with different
step lengths, for ranking stochastic efficient the resultant model is
a quadratic programming that in which the objective function is a
function of level of confidence. An illustrative example is incorpo-
rated to demonstrate the result.

2 - The error reduction method for ranking units with
stochastic data

Mohammad Hassan Behzadi, Statistics, Islamic Azad
University Science & Research Branch, Department of
Statistics,Science & Research Branch,P.O.Box
14515-775, Therhran Iran, 98, Thehran, Iran, Islamic
Republic Of, mhbehzadi @yahoo.com, Mahnaz
Mirbolouki, Gholam Reza Jahanshahloo, Farhad
Hosseinzadeh Lotfi, Mohsen Rostamy-malkhalifeh,
Zohreh Moghaddas

In many applications,managers encounter with stochastic data and
the necessity of having a method for ranking and evaluating the effi-
ciency of DMUs has been under consideration.In our method DMUs
have been assessed while considering a probability for occurrence
of not predicted states.Using level of error causes the efficiency to
have the essence of probability.In this ranking method,a DMU will
have a higher rank,if in level of error which is less than that of the
managers have determined,it remains stochastic efficient. We have
proved the resultant theorems and applied this model on an exam-

ple
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3 - Specialisation versus diversification in dea: a new
model for non-homogeneous DMUs

Cecilio Mar-molinero, Kent Business School,

University of Kent, KBS, University of Kent, CT2

7PE, Canterbury, Kent, cm235@kent.ac.uk
DEA requires that all DMUs must share the same inputs and the
same outputs; e.g., it is not possible to compare research institutes,
with teaching only institutions, and with traditional universities: tra-
ditional universities use a full set of inputs and outputs; research
institutes do not have inputs and outputs specific to teaching; and
teaching only institutions do not have inputs and outputs that are
specific to research. We present a new model that makes it possible
to compare, within a unified DEA framework, DMUs that use a full
set of inputs and inputs with DMUs that specialise.

4 - Ranking based on inefficient frontier in presence of
dmv variables

Mohsen Rostamy-malkhalifeh, Department of

Mathematics, Science and Research Branch,Islamic

Azad University, hesarak, poonak, tehran, iran, 96857,

tehran, Iran, Islamic Republic Of,

mohsen_rostamy @yahoo.com, Zohreh Moghaddas
Traditional DEA can be deemed to identify efficient performers in
the most favorable setting which is considered as a optimistic point
of view. In real world applications traditional DEA models, reveal
that how inefficient a DMU is in the most favorable setting, which
does not fit to the real world applications. Inefficient DMUs are
those which are in undesirable state that needs to be improved. This
paper addresses the issue of ranking in presence of variable which
have a nonlinear impact on efficiency based upon comparison to the
inefficient frontier.

B TC-21
Tuesday 11:20-12:40
Hauptmann

Dualization of Monotone Boolean
Functions and its Applications

Stream: Boolean Programming

Invited session

Chair: Khaled Elbassioni, Department 1:Algorithms and
Complexity, Max-Planck-Institut fiir Informatik, Campus
E1l 4, 66123 , Saarbriicken, Saarland,
elbassio@mpi-inf.mpg.de

1- Monet: algorithmic state of the art (a guided algo-
rithmic tour including practicability stopovers)

Matthias Hagen, Faculty of Media / Media Systems,
Bauhaus University Weimar, Bauhausstr. 11, D-99423,
Weimar, Germany, matthias.hagen @uni-weimar.de

We give an overview of state-of-the-art algorithmic research on
MONET—given an irredundant, monotone DNF and an irredun-
dant, monotone CNF, decide if they are equivalent—and its com-
putational variant. Note that MONET currently is not classified
as polynomial or NP-/coNP-hard—a theoretically very interesting
issue. Furthermore, MONET solving algorithms are also very im-
portant from the point of view of practical applications as equiva-
lent problems are ubiquitous in various fields. We focus on lower
bounds for several algorithms and try to shed some light on practical
performance.

2 - Polynomial-time dualization of r-exact hypergraphs
with applications in geometry

Imran Rauf, Department 1: Algorithms and
Complexity, Max-Planck-Institut fiir Informatik,

Stuhlsatzenhausweg 85, 66123, Saarbriicken,
Germany, irauf @mpi-inf.mpg.de, Khaled Elbassioni

A hypergraph is called r-exact for an integer r>0, if any of its min-
imal transversal and hyperedge intersect in at most r vertices. We
show that the class includes several interesting examples from ge-
ometry, e.g., circular-arc hypergraphs (r=2), hypergraphs defined
by sets of axis-parallel lines stabbing a given set of o-fat objects
(r=40a), and hypergraphs defined by sets of points contained in trans-
lates of a given cone in the plane (r=2). For constant r, we show that
all minimal hitting sets for r-exact hypergraphs can be generated in
output-sensitive polynomial time.

3 - Modeling biological signaling networks using ip, sat
and monotone boolean functions

Utz-Uwe Haus, FMA-IMO and MaCS,
Otto-von-Guericke Universitaet Magdeburg,
Universitaetsplatz 2, 39106, Magdeburg, Germany,
haus @imo.math.uni-magdeburg.de, Kathrin
Niermann, Klaus Truemper, Robert Weismantel

Motivated by the question how a reaction in a metabolic network
can be blocked, we showed that this question can be answered by
computing the transversals of the hypergraph of elementary modes
of the network In a different application, the study of logical mod-
els for signaling networks, we show that the question to compute
all maximal feasible submodels can be reduced to the computation
of the maximal solutions of a monotone boolean function, despite
the original model’s non-monotonicity. Each maximal feasible sub-
model corresponds to a possible time resolution of the infeasibility.

B TC-22
Tuesday 11:20-12:40
Arndt

Operations of Closed Loop Supply
Chains (I)

Stream: OR and Environmental Management
Invited session

Chair: Erwin van der Laan, RSM Erasmus University,

P.O.Box 1738, 3000DR, Rotterdam, Netherlands,
elaan@rsm.nl

1 - Network configuration and capacity choice in hybrid
manufacturing/remanufacturing systems

David Francas, Department of Logistics, University of
Mannheim, SchloB, S 233, 68131, Mannheim,
francas @bwl.uni-mannheim.de, Stefan Minner

We study hybrid systems with uncertain demand and return where
manufacturing and remanufacturing processes are conducted in the
same facility or each process is dedicated to separate facilities. With
respect to different priorizations of the two processes, we analyze
the optimal capacity decisions for both network configurations. Fur-
thermore, we provide analytical results for the sensitivity of capac-
ity choice and network performance to changes in price, cost, de-
mand, and return characteristics. Our analysis shows that shared
facilities may be preferred due to the benefits of pooling risks.

2 - Dynamic buy-back for product recovery in end-of-
life spare parts management

Tobias Schulz, Chair for Production and Logistics,
Otto-von-Guericke University Magdeburg,
Universitétsplatz 2, Postfach 4120, 39016, Magdeburg,
Germany, tobias.schulz@ovgu.de, Rainer Kleber,
Guido Voigt
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The efficient supply of spare parts is of prime concern for OEMs.
Next to the traditional spare parts sources final order and remanu-
facturing, the option to buy back broken products prevents the OEM
from fulfilling his spare parts availability obligation in the end-of-
life phase. For different settings regarding information availability
as well as pricing and communication constraints we propose sim-
ple MILP models that are able to find optimal buy-back strategies.
A numerical study analyzes for which parameter settings the buy-
back option can substantially improve the OEM’s performance.

3 - Maintaining an effective inventory

Manbir Sodhi, Industrial & Manufacturing
Engineering, University of Rhode Island, Kingston, RI,
United States, sodhi @egr.uri.edu

The lifetime of many machines and consumer devices can be ex-
tended considerably by planned upgrades of components or parts,
contributing to increased sustainability and reduced ownership
costs. This concept of operations can require the coordination of a
large inventory of entities and components in different states. This
talk will examine models that help determine optimal modular up-
grade solutions. An analysis of modular replacement decisions for a
single machine consisting of several components over an extended
time horizon is based on a mixed integer formulation.

B TC-23
Tuesday 11:20-12:40
Planck

Pricing
Stream: Demand, Pricing and Revenue Management

Invited session

Chair: Demet Cetiner, Mercator School of Management,
University of Duisburg-Essen, Lotharstrasse 65 LB 212,
47057, Duisburg, Germany, demet.cetiner @uni-due.de

1 - Price matching and strategic consumer behaviour in
dynamic pricing

Yossi Aviv, Olin School of Business, Washington
University, Campus Box 1133, 1 Brookings Drive,
63130, Saint Louis, MO, United States,
aviv@wustl.edu, Yuri Levin, Mikhail Nediak

We consider a two-period model of duopolistic capacitated dynamic
pricing competition when each firm’s strategy can include price
matching, and consumer response is strategic. We study the prop-
erties of equilibrium strategies, and whether price matching can be
an effective tool in countering strategic consumer behavior. Finally,
we present the results of an empirical study of the effect of price
matching on strategic consumer behaviour.

2 - A study on discount pricing policy for perishable
products with reference price effects

Takeshi Koide, University of Marketing and
Distribution Sciences, 3-1, Gakuen-Nishimachi, Nishi,
6512188, Kobe, Japan, koide@umds.ac.jp, Hiroaki
Sandoh

We consider the discount pricing problem of a monopolist firm
which sells daily perishable products. When the products would be
unsold, they will be marked down at the end of day and the discount
sale raises daily revenue for the firm. The discount sale, however,
drops consumers’ reference prices, with which the consumers judge
if a selling price is a gain or a loss, and lowers revenue in the future.
We have formulated the discount pricing problem with reference
price effects to show that the number of predicted unsold products
significantly influences the optimal policy.
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3 - Dynamic switching times from season to single tick-
ets in sports and entertainment

Serhan Duran, Industrial Engineering, Middle East
Technical University, ODTU Endustri Muhendisligi
Bolumu, Ankara Turkey, 06531, Ankara,

sduran @ie.metu.edu.tr, Julie Swann

Revenue management can be used in many industries where there
is a limited, perishable capacity and the market can be segmented.
We focus on the sales of event tickets in the Sports and Entertain-
ment industries, where tickets are sold exclusively as season tickets
initially or only as single events later in the selling horizon. We
specifically study the optimal time to switch between these market
segments dynamically as a function of the state of the system. We
find the optimal switching time is a set of time thresholds that de-
pends on the remaining inventory and time left in the horizon.

H TC-24
Tuesday 11:20-12:40
GSI- S 20

Optimization under randomness or
fuzziness

Stream: Semi-Infinite Optimization
Invited session

Chair: Monga Kalonda Luhandjula, Decision Sciences,
University of South Africa, P O Box 392 UNISA, Pretoria,
0003, Pretoria, Gauteng, South Africa,

luhanmk @unisa.ac.za

1 - Interactive decision making based on level sets and
stochastic programming model for fuzzy random
two-level linear programming problems

Kosuke Kato, Graduate School of Engineering,
Hiroshima University, 1-4-1, Kagamiyama, 739-8527,
Higashi-Hiroshima, kosuke-kato@hiroshima-u.ac.jp,
Masatoshi Sakawa

In this paper, we focus on fuzzy random two-level linear pro-
gramming problems (FRTLLPPs) with cooperative decision mak-
ers (DMs). First, we reformulate a FRTLLPP as a stochastic TLLPP
(STLLPP), in which the degree of realization of the problem is guar-
anteed to be greater than or equal to alpha. Second, introducing
fuzzy goals for objective functions, we transform the STLLPP into
a deterministic TLLPP based on stochastic programming model. Fi-
nally, we propose an interactive decision making algorithm to derive
a satisfactory solution through interactions with the upper-level DM
for the problem.

2 - Embedding theorem for fuzzy random variables and
its application to fuzzy stochastic optimization

Monga Kalonda Luhandjula, Decision Sciences,
University of South Africa, P O Box 392 UNISA,
Pretoria, 0003, Pretoria, Gauteng, South Africa,
luhanmk @unisa.ac.za, Stanislas Sakera Ruzibiza

In this paper,we show that the set of fuzzy random variables can be
embedded into a suitable Banach space isomorphically and isomet-
rically. In this way we extend the classical Radstrom Embedding
Theorem to fuzzy random variables. A modeling methodology for
Fuzzy stochastic Optimization problems based on this fuzzy ran-
dom version of Radstrom Embedding Theorem is also described.
A computational Optimization tool for solving the resulting prob-
lem is proposed and numerical examples supplied for the sake of
illustration.
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3 - Possibilistic-probabilistic optimization:
methods, applications

models,

Alexander Yazenin, Applied Mathematics Department,

Tver State University, Zhelyabova, 33, 170100, Tver,

alexander.yazenin @tversu.ru
In the paper optimization tasks with fuzzy random parameters are
investigated in the possibility-probability context.Combined pre-
sentation of uncertainty is explicated with the help of fuzzy random
variable model. Approaches for determining second level moments
of fuzzy random variables are analyzed. Fuzzy random variables
calculus is proposed. As an application example-portfolio analy-
sis tasks that have a fuzzy random variable as a profit model are
considered. These tasks are immersed in the possibility-probability
context, which allows modelling of investment possibilities more
sufficiently.

4 - On infeasibility and pareto-optimality in fuzzy goal
programming

Mariano Jimenez-Lopez, Economia Aplicada I,

University of the Basque Country, Plaza de Ofiati 1,

20018, San Sebastian, Spain,

mariano.jimenez @ehu.es, Bilbao-Terol Amelia
The problem of solving a Multiobjective Programming (MOP), by
assuming that the Decision Maker (DM) has fuzzy goals, is ad-
dressed. We present a method in order to overcome two possi-
ble drawbacks in Fuzzy Goal Programming (FGP): infeasibility
and saturation. In case of infeasibility the DM does not know the
amount by which the tolerance thresholds are surpassed. We supply
this information and resolve the infeasibility. In the event of sat-
uration, a fuzzy-efficient solution may not be Pareto-optimal. Our
method supplies a solution that is efficient of the MOP and also
fuzzy-efficient of the FGP.

B TC-25
Tuesday 11:20-12:40
GSI-S25

Cooperative Games with Interval Data

Stream: Cooperative Game Theory
Invited session

Chair: Sirma Zeynep Alparslan GOk, Scientific Computing,
Institute of Applied Mathematics, Middle East Technical
University, Institute of Applied Mathematics, Middle East
Technical University, 06531, Ankara, Turkey,
alzeynep@metu.edu.tr

1- Robust allocation rules in dynamic cooperative
games

Dario Bauso, Dipartimento di Ingegneria Informatica,
Universita di Palermo, Viale delle Scienze, 90128,
Palermo, dario.bauso@unipa.it, Judith Timmer

Classical cooperative game theory is no longer a suitable tool for
those situations where the values of coalitions are not known with
certainty. We consider a dynamic context where at each point in
time the coalitional values are unknown but bounded by a polyhe-
dron. However, the average value of each coalition in the long run
is known with certainty. We design "robust’ allocation rules for this
context, which are allocation rules that keep the coalition excess
bounded while guaranteeing each player a certain average alloca-
tion (over time).

2 - Monotonicity properties of interval solutions for
convex interval games

Mariana Rodica Branzei, Faculty of Computer
Science, "Alexandru Ioan Cuza” University, 16,

Berthelot St., 700483, Iasi, Romania,

branzeir@info.uaic.ro, Stef Tijs, Elena Yanovskaya
We examine several monotonicity properties of classical single-
valued solutions on the class of convex games and their impact on
the existence of corresponding interval game solutions. It turns out
that the obtained value-type interval solutions on the class of convex
interval games inherit most of these monotonicity properties.

3 - The interval Shapley value: an axiomatization

Sirma Zeynep Alparslan Gok, Scientific Computing,
Institute of Applied Mathematics, Middle East
Technical University, Institute of Applied
Mathematics, Middle East Technical University,
06531, Ankara, Turkey, alzeynep@metu.edu.tr
We study properties of the interval Shapley value on the class of
size monotonic interval games, and axiomatically characterize its
restriction to a special subclass of cooperative interval games by us-
ing the properties of additivity, efficiency, symmetry and dummy
player.

B TC-26
Tuesday 11:20-12:40
GSI- S 35

Graphs and Networks

Stream: Discrete Optimization
Contributed session

Chair: Agnieszka Rusinowska, CNRS - Univesity of Lyon

2, GATE, 93 Chemin des Mouilles, BP 167, 69131, Ecully,

rusinowska @ gate.cnrs.fr

1- A game-theoretic approach to combinatorial opti-
mization

Thorsten Krempasky, Numerische und Angewandte
Mathematik, Georg August Universitaet Goettingen,
Lotzestralle 16-18, 37083, Goettingen, Germany,
krempask @math.uni-goettingen.de, Anita Schoebel
The idea of this work is to combine game theoretical concepts with
aspects of optimization. Following this idea, game theoretical meth-
ods are applied to optimization problems in order to get a heuristic
solution. The results are compared by using the concept of the price
of anarchy defined by Roughgarden. Some graph-theoretic prob-
lems and the quality of their equilibria are discussed. It turns out
that some general statements about games on stable sets and es-
pecially on matroids can be proven which give a game theoretical
interpretation of well known graph-theoretic concepts.

2 - Connected (n,m)-graphs with maximum zeroth order
general Randic index

Ljiljana Pavlovic, Department of Mathematics, Faculty
of Natural Sciences and Mathematics, Radoja
Domanovica 12, 34000, Kragujevac, Serbia, Serbia,
pavlovic@kg.ac.rs, Mirjana Lazic
Let G be a graph and d(u) denote the degree of a vertex u in G. The
zeroth-order general Randic index of the graph G is defined as sum
of d(u) raised to the power of alpha , where the summation goes over
all vertices of G and alpha is a real number. We found 