
TECHNICAL SESSIONS

Monday, 8:00 AM - 9:30 AM

� MA-01
Monday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 1

Some Models of Combinatorial
Optimisation

Stream: Combinatorial Optimization
Invited session
Chair: Dominique de Werra

1 - A Multi-Start Heuristic Approach for the General-
ized Traveling Salesman Problem
Paolo Toth, Albert E. Fernandes Muritiba, ,

The Generalized Traveling Salesman Problem (GTSP) is a variant
of the Traveling Salesman Problem where the node set is partitioned
into clusters. GTSP calls for a minimum-cost elementary cycle vis-
iting one node for each cluster. We propose a multi-start heuris-
tic algorithm, which iteratively starts with a random set of nodes
and applies a decomposition approach, combined with improvement
procedures. Extensive computational experiments on a set of bench-
mark instances show that the proposed approach is competitive with
the most effective heuristic algorithms presented in the literature.

2 - On Fairness in Fair Queuing
Wieslaw Kubiak

The requirement of a fair bandwidth allocation to flows is a recur-
rent topic in the design of fair queuing algorithms. These algorithms
result in fair and stable networks. The min-max fairness, the ab-
solute fairness and the relative fairness are used in the design of
the fair queuing algorithms. We show that the min-max criterion
is closely linked to the well known parametric apportionment meth-
ods, the relative fairness is linked to another apportionment method
which however is not house monotone, and the absolute fairness is
the minimization of the bottleneck of a just-in-time sequence.

3 - Advances in the AutoGraphiX research program
Pierre Hansen

The AutoGraphiX (AGX) system for automated and computer-
assisted graph theory has been developped at GERAD since 1997.
We present new features of the AGX 2 version and their application
to discovery of conjectures of various forms and of new families of
graphs.

� MA-02
Monday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 2

Optimization Under Uncertainty

Stream: Optimization
Contributed session
Chair: Toru Nakai

1 - Risk-Sensitive Average Reward Optimality in
Discrete-Time Markov Decision Processes
Karel Sladky

Employing properties of a collection of non-negative matrices we
shall characterize risk-sensitive average reward optimal policies in
Markov decision chains, i.e. if the stream of obtained one-stage re-
wards is evaluated by an exponential utility function. Conditions
guaranteeing independence of optimal values on initial conditions
will be discussed. Policy and value iteration algorithms for finding
average reward optimal policies will be presented.

2 - Full information best choice problem when the
number of observations has a negative binomial
distribution
mitsushi tamaki
We consider a version of the so-called full information best choice
problem with a random number of observations. N i.i.d. random
variables with a known continuous distribution are observed sequen-
tially with the objective of choosing the largest. No recall of previ-
ous observations is allowed and one observation must be chosen.
The case in which N is uniform, Poisson or geometric was studied
by Sakaguchi and Porosinski. Our main concerns here are to ex-
amine the case where N has a negative binomial distribution. An
optimal stopping rule and the probability of best choice is studied.

3 - Meta-Heuristic Approach For Training Hidden
Markov Models
Tarik AL ANI, Yskandar HAMAM
An algorithm for the training of Hidden Markov Models (HMMs)
by simulated annealing is presented. This algorithm is based on a
finite coding of the solution space based on the optimal trajectory
of the state. The initial and final temperatures are derived automat-
ically from theoretical considerations. The cost evaluations of the
algorithm are made independent of the problem size in order to min-
imize the computation time. A comparative study between conven-
tional algorithms and our algorithm shows that our algorithm gives
better results and overcome the problem of HMM initialization.

4 - A Sequential Decision Problem on a Partially Ob-
servable Markov Process related to an Evaluation
Toru Nakai
We will consider a sequential decision problem on a Markov pro-
cess, and the state of this process is closely related to this outcome.
This state can be changed by expending an additional amount, and it
also changes according to a Markovian transition rule based on the
total positivity of order two. The dynamic programming formulation
implies a recursive equation about the expected value obtainable un-
der the optimal policy. Finally, we treat this problem on a partially
observable Markov process with Bayesian learning after observing
some properties since the state can be changed by decisions.

� MA-03
Monday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 3

Railway Network Design

Stream: Railroad Applications
Invited session
Chair: Juan A. Mesa

1 - Stochastic Urban Rapid Transit Network Design
, Bouza Gemayqzel, Carlos Bouza

The rapid transit network design problem considers at upper level
the list of potential transit corridors and stations to design the net-
work. At lower level the networks are evaluated based on the route
and mode user decisions. The optimization objective is to maximize
the transit demand considering the user’s behaviour and the network
design constraints. The stochastic extension considers the demand
as a random variable. "A priori’ and "a posteriori’ formulations are
considered. The model is proved experimenting the formulations
using Branch and Bound in test networks.

2 - Using Flow Reliability Conditions in Robust Rapid
Transit Network
Federico Perea, Antonio J. Lozano, , Juan A. Mesa
In this work the problem of designing rapid transit networks is ad-
dressed. The robustness of such network is tackled by means of
reducing the effect of possible disruptions. To this aim the model
is constrained to three different kinds of flow conditions. Such new
constraints impose that the demand should be routed through dif-
ferent paths so that in case of an arc failure the number of affected
passengers is bounded from above.
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3 - Use of the Weibull distribution to predict rail defect
occurrence rates
Chris Roth
The Weibull distribution is frequently used for the prediction of the
rate of occurrence of defects in the steel rails in a railway network.
This paper presents the rationale and outline of the method and ap-
plication to rail data from rail networks in South Africa.

4 - Customer-oriented Robust Railway Network De-
sign
Juan A. Mesa, Federico Perea
Robustness in Network Design is a relatively well known topic in
some fields such as Telecommunication Networks. However, rail-
way networks present specific features that give rise to different
problems. Usually these systems are in competition with other
modes of transportation. Railway systems consist of a set of lines.
When a disruption happens, passengers must be transferred to a dif-
ferent line or transportation mode and travelling times increase. In
this work an Integer Linear Programming model to design a net-
work minimizing the maximum total travelling when an arc fails is
proposed.

� MA-05
Monday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
1

Lessons from OR Consultancy Practice
1
Stream: OR and Practice
Invited session
Chair:

1 - Water Resources Planning : a pragmatic approach
to optimisation modelling
Liz Archibald
This session is based on the author’s recent experience with a UK
water company. The project aims to ensure sufficient and appropri-
ate investment in water schemes to meet forecast demand under var-
ious climate scenarios. Valuable lessons were learned about balanc-
ing the required pragmatism to meet regulatory reporting deadlines
with the employment of good OR consultancy practice.

2 - Surviving encounters with the client
Sue Merchant
The talk will highlight some successes and failures of the author’s
public sector (Ministry of Defence and Metropolitan Police) career
in OR, pointing up lessons for aspiring OR analysts. The projects
mentioned will include planning the siting of dockside facilities for
warships and the conversion of the entire UK criminal record office
library to microfiche in the 1970s.

3 - Lessons from OR Consultancy Practice

This discussion draws insights from the presenter’s 20 year-
experience in OR work as part of a corporate internal group and
as an external consultant for the government and the private sectors.
Topics covered include selling to internal customers, charging for
services, centralization vs decentralization, and position in the or-
ganization. Difficulties and successes with government and pri-
vate sector projects are discussed. The presentation concludes with
lessons learned, including understanding client resistance and key
contributors to a successful OR group.

� MA-08
Monday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
4

Decision Analysis

Stream: Decision Analysis
Invited session
Chair:

Chair: Ahti Salo

1 - Robust Risk-based Resource Allocation for
Counter Terrorism

A method for allocating funds to counter terrorism measures un-
der incomplete information is described. The method uses robust
portfolio allocation methods that identify efficient portfolios when
information on risk, benefits, and costs is limited. An example of al-
location of funds to infrastructure protection measures is presented.

2 - Predicted and actual utility in consumption-
payment decisions
, Silvia Bellezza

In standard decision analysis, any payment scheme having the same
net present value would be deemed indifferent by the consumer.
However, the timing of the payments with respect to the consump-
tion can produce different hedonic effects. We propose a variation
of the model by Prelec and Loewensein (1998) based on hyperbolic
discounting and the absolute magnitude effect. We argue that our
model is an improvement of theirs, and calculate the optimal pay-
ment scheme for non-durable and durable goods. Our model helps
understand the hedonic evaluation of general flows of positive and
negative events.

3 - A Portfolio Model for the Allocation of Resources
to Standardization Activities
Ahti Salo, Antti Toppila, Juuso Liesiö

High-tech companies seek to strengthen their technological compet-
itiveness through standardization activities which contribute to en-
hanced interoperability and market growth. We present a model that
was developed for a major telecommunications company to support
the allocation of resources to standardization activities. This model
captures relationships between market growth and standardization
activities, links these activities explicitly to key strategies and core
competencies, and guides the determination of optimal resource lev-
els for the entire portfolio of standardization activities.

4 - Portfolio and Scenario Analysis in the Cost-
Effectiveness Evaluation of Weapon Systems
Jussi Kangaspunta, Ahti Salo, Juuso Liesiö

Cost-effectiveness evaluation of weapon systems is challenging due
to multiple mission objectives, interactions among weapon systems
and the large variety of operating situations where these systems
may be used. We develop a portfolio-optimization model to iden-
tify cost-effective combinations of weapon systems at different bud-
get levels and in view of different objectives. The model — which
builds on results from combat simulations — also accounts for in-
complete information about the importance of mission objectives
and the probabilities of operating situations.

� MA-09
Monday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
5

Simulation 1
Stream: Simulation (INFORMS Simulation Society)
Invited session
Chair: Michael Fu

1 - A New Statistical Procedure for Validation of Simu-
lation Models
Robert Sargent

We describe a statistical procedure for validating simulation models
where the amount of model accuracy is specified. This procedure
provides for the model to be accepted if the difference between the
system and the model is within the specified model accuracy. Data
from both the system being simulated and the simulation model is
required for this procedure.
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2 - Derivative Estimation for Stochastic Activity Net-
works
Michael Fu

We consider the problem of estimating derivatives of performance
measures in stochastic activity networks when Monte Carlo simula-
tion is employed. We review various approaches, including infinites-
imal perturbation analysis, smoothed perturbation analysis, likeli-
hood ratio or score function method, and weak derivatives. We con-
sider various performance measures and report on some numerical
results.

� MA-11
Monday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 2

Berth Allocation in Container Ports
Stream: Container Ports
Invited session
Chair: Ek Peng Chew

1 - Berth Allocation and the Quay Crane Resource
Frank Meisel, Christian Bierwirth

In this talk we consider the Berth Allocation Problem and the Quay
Crane Assignment Problem in seaport container terminals. They de-
termine berthing positions, berthing times, and crane assignments
for the calling vessels. The decisions are strongly interrelated. E.g.
the crane assignment determines vessel handling times for the berth
allocation. To respect the interrelations we combine both problems
in a new mathematical formulation where focus is put on modeling
crane productivity effects. We present two meta-heuristics which
perform well on a set of real world like problem instances.

2 - Berth allocation at multi-berth container terminals
Zheng Tong, Jiyin Liu

We study the berth allocation problem (BAP) at multi-berth con-
tainer terminals with equipment-dependent vessel processing times.
An integer programming model is formulated to simultaneously de-
termine the berth and the position for each incoming vessel to min-
imize the maximal tardiness. Service priority, nonoverlapping con-
straints and physical restrictions such as water depth and equipment
capability are all considered.

� MA-12
Monday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 4

Finance: Dynamic models

Stream: Finance
Invited session
Chair: Gerd Infanger

1 - The Optimal Timing of Maintenance Investments
under Uncertainty
Thomas Yeung

Billions of dollars are spent every year on maintenance in all facets
of industry including manufacturing, service, and health care. Tra-
ditionally maintenance has been treated as a cost that is a necessary
evil, however, we treat maintenance as an investment that can lead
to increased revenue and reduced costs in the future. In doing so,
we borrow from the finance literature and utilize real options the-
ory and contingent claims analysis to determine the optimal timing
of maintenance when there is a great deal of uncertainty about the
degradation process and the costs of maintenance.

2 - Stochastic Dynamic Model of Transmission Invest-
ments in Radial Networks
Enzo Sauma

In this paper, I formulate a stochastic dynamic model of transmis-
sion investments and use this model to compare the behavior of a
network planner when considering and when ignoring the dynamic
nature of transmission investments. I also characterize the structure
of an optimal transmission investment policy in the case of a par-
ticular two-node network. I illustrate the results with a numerical
example.

� MA-15
Monday, 8:00 AM - 9:30 AM - Sandton Sun: Maroela South

DEA Tutorial and Software Demo
Stream: DEA and Performance Management
Tutorial session
Chair: Ali Emrouznejad

1 - Evaluation of research in efficiency and productiv-
ity: Past and future
Ali Emrouznejad

Since the original Data Envelopment Analysis there has been rapid
and continues growth in the field. As a result, a considerable amount
of published research has appeared, with a significant portion fo-
cused on DEA applications of efficiency and productivity in both
public and private sectors. A comprehensive listing and analysis of
DEA research covering its first 30 years of history is collected. This
paper thus presents an extensive listing of DEA research covering
theoretical developments as well as â EUR œreal-worldâ EUR . Fur-
ther a standard DEA process for large projects is discussed.

� MA-16
Monday, 8:00 AM - 9:30 AM - Sandton Sun: Jacaranda

Production and Inventory Management

Stream: Production and Inventory Systems
Invited session
Chair: Moses Dowart

1 - Two-Commodity Perishable Inventory System with
Bulk Demand for One Commodity
Gunaseelan Arivarignan, Balasubramanian Sivakumar,
Venkata Yadavalli

This article considers a two-commodity inventory system with three
types of customers which follow follow a Markovian arrival process
(MAP). A modified ordering policy is adopted . The lead time is
assumed to have phase type distribution and the demands that occur
during the stock out period are assumed to be lost. The joint prob-
ability distribution for both commodities is obtained in the steady
state case. Various measures of system performance and the total
expected cost rate in the steady state are derived. The results are
illustrated with numerical examples.

2 - Optimal order quantity for newsvendor models
with net utility function that incorporates shortage
costs
Honest Chipoyera

A number of criteria are used when an order quantity is recom-
mended for a single-period inventory model. This paper explores
a new dimension to the Newsvendor Problem: maximization of a
net utility function that incorporates shortage costs in the profit per
inventory cycle. The order quantity maximizing expected profits per
inventory cycle is almost always greater than that for models whose
net utility function omits shortage costs.
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3 - Theoretical Analysis of Improving Procurement
Performance of Small to Medium Scale Enterprises
(SMEs): The Zimbabwean Case
Moses Dowart

This paper is an analysis of the inventory levels in small to medium
organizations in Zimbabwe to come up with an optimal and cost ef-
fective inventory model.

� MA-19
Monday, 8:00 AM - 9:30 AM - Sandton Sun: Acacia

Condition Based Maintenance and
Prognostics

Stream: Maintenance and Reliability
Invited session
Chair: Daniel Briand
Chair: Craig Lawton

1 - Conditional residual time modelling using both
monitored responsive and reflective variables in oil
samples

This paper presents a model for estimating the residual time of a
system subject to oil based condition monitoring. In particular we
assume both responsive and reflective variables are sampled at regu-
lar intervals for monitoring the system’s condition. Responsive vari-
ables are those which may cause the change of the underlying resid-
ual time while reflective variables are those variables which only
reflect the residual time but cannot change it. The model established
was fitted to the real data of diesel engines monitored by an oil anal-
ysis program and the results are presented.

2 - Modeling the Application of Prognostics and
Health Management in Large-Scale Enterprise
Level Logistic Simulations
Kimberly Welch

Prognostics is a growing concept in system design and is a require-
ment for military systems, such as the JSF F-35 Fighter Jet and the
Future Combat Systems. Algorithms have been developed by San-
dia National Laboratories in order to model the effects of prognostics
(e.g. autonomic) in large-scale enterprise level reliability and logis-
tics simulations. These prediction algorithms allow for an intelligent
model of the impacts of prognostics on the logistics enterprise of a
system over the life of that system.

3 - PHM Simulation in the Context of a System-of-
Systems

Both industry and the military have established Enhanced Diagnos-
tic / Enhanced Prognostic capabilities as a mandated area for im-
provement. Objective requirements in this area, for both newly
developed systems as well as current force systems that are being
modernized, will be ambitious. This presentation will discuss re-
search and development of diagnostic and prognostics simulation in
the context of a system-of-systems such as a brigade.

Monday, 9:45 AM - 11:15 AM

� MB-01
Monday, 9:45 AM - 11:15 AM - Convention Centre: Ballroom 1

Official opening of IFORS 2008 Triennial
Conference
Stream: Plenaries
Invited session
Chair: Hans W. Ittmann

1 - The World and South Africa in the 2010s: the latest
Clem Sunter

Clem Sunter is well known for Scenario Planning in South Africa.
Before 1994 he developed two scenarios for South Africa - the "High
Road" and the "Low Road" scenarios and influenced the events in
the country. The talk at IFORS 2008 examines possibilities for the
global ’game’ over the next 12 years and South Africa’s options
within that framework.

4
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Monday, 11:45 AM - 1:15 PM

� MC-01
Monday, 11:45 AM - 1:15 PM - Convention Centre: Ballroom 1

Combinatorial Optimization: Vehicle
Routing 1

Stream: Combinatorial Optimization
Invited session
Chair: Michel Gendreau

1 - A well-scalable metaheuristic for large-scale fleet
size and mix vehicle routing problem with time win-
dows
Olli Bräysy, Pasi Porkka, Wout Dullaert

In this presentation we consider the fleet size and mix vehicle rout-
ing problem with time windows. A new metaheuristic that combines
ideas from threshold accepting and guided local search with four lo-
cal search neighbourhoods is presented. Several new search limita-
tion strategies are also discussed. Computational results are demon-
strated with the 168 benchmark problems of Liu and Shen and 600
new large-scale benchmark problems. Comparison with the previ-
ous state-of-art methods shows that the new procedure is efficient
and competitive, reporting several new best-known solutions.

2 - A tabu search for an inventory routing problem
M. Grazia Speranza, , Luca Bertazzi, Alain Hertz

A product is shipped by capacitated vehicles from a supplier to sev-
eral retailers, where it is depleted in a deterministic way over a given
time horizon. Each retailer can be visited several times. Shipments
are performed at discrete time instants. The problem is to determine
a shipping policy minimizing the sum of transportation and inven-
tory costs both at the supplier and at the retailers in such a way that
no stock-out occurs. We present a sophisticated tabu search heuris-
tic that is very effective on all instances where an exact solution is
available.

3 - Dependence in scheduling problems
Patrick Schittekat

A sub-problem in logistic planning is determining the optimal time
schedule of each resource in order to maximize its utilization. Often,
optimal schedules for each resource are determined independently.
In practice, however, this may not be sufficient, e.g. VRP problems
where different drivers have to arrive simultaneously at a customer.

4 - A Hybrid Monte Carlo Local Branching Algo-
rithm for the Single Vehicle Routing Problem with
Stochastic Demands
Michel Gendreau, , Patrick Soriano

We present a new algorithm that uses both local branching and
Monte Carlo sampling in a multi-descent search strategy for solv-
ing 0-1 integer stochastic programming problems. This procedure
is applied to the single vehicle routing problem with stochastic de-
mands. Computational results demonstrate the effectiveness of this
new approach for solving hard instances of the problem.

� MC-02
Monday, 11:45 AM - 1:15 PM - Convention Centre: Ballroom 2

Optimization: Gradients and Constraints

Stream: Optimization
Contributed session
Chair: Daniel Wilke

1 - Gradient algorithms with fast asymptotic rates for
quadratic optimization
Anatoly Zhigljavsky

We consider a general class of gradient algorithms for quadratic opti-
mization and show that these algorithms can be equivalently written
as multiplicative procedures of constructing optimal designs on the
real line. We demonstrate and discuss some theoretical and numeri-
cal results concerning the convergence rates of selected algorithms.
We only study the rules for choosing the step-lengths under the as-
sumption that the dimension of the problem is very large. We show
how to get better asymptotic rates than the rates of the celebrated
Barzilai-Borwein algorithm.

2 - Predictor-corrector method applied to the AC
active-reactive optimal power flow problem using
nonlinear corrections in all optimality conditions
, Aurelio Oliveira, Secundino Soares,

A variation of the predictor-corrector interior point method is devel-
oped to the AC active and reactive optimal power flow problem. The
nonlinear corrections are developed not only for the complementary
conditions, however also for the primal and dual feasibility ones.
This is possible due to use of Cartesian coordinates.

3 - Fractional Objective Function and Sensitivity Anal-
ysis for Different Solving Algorithms
Marija Cileg, Tibor Kis

Fractional objective function is appropriate for presentation of eco-
nomic effectiveness for several reasons (the quality of parameters:
relative value of linear relations and the chance of including con-
stant values). There are several solving algorithms for optimization
models with fractional objective function. In this paper we analyze
sensitivity analysis concerning constraints and the objective func-
tion for different solving algorithms, depending on changes of input
data. An application of the procedure onto an actual problem will be
presented.

4 - Gradient only optimization for discontinuous func-
tions
Daniel Wilke,

We present a gradient only optimization algorithm that is capable
of ignoring discontinuities in the optimization problem. Such an al-
gorithm is applicable to optimization problems based on numerical
simulation, that in some instances introduces numerical discontinu-
ities. We apply the method to an optimal control problem.

� MC-03
Monday, 11:45 AM - 1:15 PM - Convention Centre: Ballroom 3

Robust and On-line Problems in
Railways

Stream: Railroad Applications
Invited session
Chair: Paolo Toth

1 - A mathematical approach for building robust rail-
way rolling stock circulations
David De Almeida, Christian Weber

Railway transportation is usually operated under a precise schedule
that takes into account several constraints. However, this schedule
often needs to be modified because of practical disturbances. In this
context, we will present a mathematical approach for building robust
rolling stock circulations. We consider the so-called "absorption ro-
bustness’ and study how to improve it by minimizing the total prop-
agated delay. Our approach relies on a multi-commodity network
flow model previously developed at the R&D department of SNCF
to build engines circulations.

5



MC-04 IFORS 2008 - Sandton

2 - Approximation of generic Locomotive Assignment
Problems
sadki jalila, Laurent Alfandari, Anass Nagih, Agnès Plateau
The locomotive assignment problem is known to be NP-hard. This
complexity is confirmed by experimental results on real-case data
using the column generation method, where the master problem is
modelled as a Covering Integer Programming problem. We give
a reformulation of the master problem as a Set Covering problem
which can be solved by a greedy heuristic achieving a logarithmic
approximation ratio.

3 - Evaluation of green-wave policy in real time railway
traffic management
Dario Pacciarelli, Francesco Corman, Marco Pranzo,
In this work, we analyze the effectiveness of a new railway traffic
control policy called green wave, which consists in letting trains
waiting at the stations, thus avoiding speed profile modifications
in open corridors. We use an optimization algorithm to resched-
ule trains in case of perturbation, and compare the delays obtained
when trains are allowed or not to change their speed profile in open
corridors. We report on our computational study for two practical
dispatching areas of the Dutch railway network.

4 - On the Online Track Assignment Problem
Gabriele Di Stefano, Marc Demange,
We consider a track assignment problem in a train depot where each
track can store more than one train. The problem is to assign a track
to each train as soon as it arrives and such that it can leave the de-
pot on time without being blocked by any other train. We model
this problem as an online bounded coloring problem on permuta-
tion graphs or on overlap graphs. For permutation graphs we study
the competitiveness of a First Fit-based algorithm and we show it
matches the competitive ratio of the problem. For overlap graphs,
even the unbounded case does not admit a constant competitive ra-
tio.

� MC-04
Monday, 11:45 AM - 1:15 PM - Convention Centre: Ballroom 4

Applications of OR in Mining

Stream: OR in Agriculture and Natural Resources
Invited session
Chair: Alexandra Newman

1 - Navigable Decline Networks
Doreen Thomas
A major infrastructure component required to develop an under-
ground mine is a decline, which is a system of tunnels used for
access and haulage. A key design consideration is that the decline
must be navigable to trucks and mining equipment, hence must sat-
isfy a gradient and turning circle constraint. I describe the Decline
Optimisation Tool (DOT) that designs a minimum cost network of
declines which avoids barriers and satisfies given gradient and cur-
vature constraints. DOT finds near optimal locations for junctions
where one decline breaks out from another.

2 - Long Term Optimization of the Production Chain in
Open-pit and Underground Copper Mines
Andrés Weintraub, Felipe Caro
Based on our experience in modeling Chilean open pit and under-
ground copper mines, we discuss the importance of modeling in an
integrated way the production chain from the initial extraction to the
delivery of final products. In particular, we show the impact of a
model used to optimize long term mining plans that has been imple-
mented at Codelco, Chile.

3 - Open Pit Mine Sequencing
Alexandra Newman, Kevin Wood
We describe mathematical techniques to increase the tractability of
the open pit mine sequencing problem, which, generally speaking,
consists of maximizing net present value subject to block sequencing
constraints and operational constraints such as minimum and max-
imum production and processing capacities. We discuss how these
techniques might help address a stochastic version of our model in
which ore grades are variable.

4 - Challenges in the Practical Implementation of Plan-
ning Models in the Mining Industry
Patrick Veldhuizen

This is a case study of the obstacles encountered with the practical
implementation of a large complex planning and simulation model
in a coal value chain operation. Items such as model robustness,
input data integrity and super-user capabilities will be discussed.

� MC-05
Monday, 11:45 AM - 1:15 PM - Convention Centre: Boardroom
1

Lessons from OR Consultancy Practice
2
Stream: OR and Practice
Invited session
Chair:

1 - Intellectual Property and Operations Research
Ashok K Mittal

Operations research mainly deals with development of algorithms
and method to solve business related problems.In recent years the
coverage of patents, in some of the patent offices have been extended
to cover methods of doing business as well computer software. This
paper deals with the issues related with copyright and patents which
are likely to effect operation research practice and profession. We
also discuss how to effectively search and map this information to
provide directions of movement of a Technology.

2 - The OR toolbox used within Climate Change Adap-
tation
Karin Mossberg

Within Military OR, a number of analytical tools are used, such as
scenarios, simulations and decision analysis. I present experiences
from applying this toolbox in another context, adaptation to climate
change within Swedish municipalities. Similarities and differences
are described between the settings when developing an application
specific, user oriented toolbox.

3 - Some Key Factors for Successful OR Consultancy

Research into success factors for internal OR Groups will be as-
sessed against previous consultancy experience and the needs of cur-
rent practice. With reference to case studies, some important lessons
will be offered for negotiating projects, communicating with clients
and delivering implementable solutions.

� MC-07
Monday, 11:45 AM - 1:15 PM - Convention Centre: Boardroom
3

OR-in-Development 1

Stream: OR-in-Development Prize Competition
Invited session
Chair: L. Paul Fatti

1 - Introduction to the OR in Development Prize Com-
petition
L. Paul Fatti

A brief introduction to the prize and its history will be given, this
year’s submissions will be reviewed and the method by which the
shortlisted papers were selected will be described.
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2 - Forecasting demand using a model based on the
application
David Fernando Muñoz, Omar Romero, Jose E.
Detta-Silveira, David G. Munoz

We present the development of a Bayesian model to forecast the
demand for educational material in the Mexican Institute for Adult
Education. Our model incorporates particular characteristics of the
case under study and provides not only a better interpretation but
also a more precise forecast than traditional methods.

3 - Robust multi-objective optimization for water
distribution system design using a meta-meta-
heuristic
Jan van Vuuren, Darian Raad, Alexander Sinske

The design of water distribution systems (WDS) is a challenging
problem involving numerous conflicting objectives. A multiple
meta-heuristic framework (AMALGAM) is applied to find the op-
timal trade-off between WDS cost and reliability. Superior perfor-
mance is achieved versus several competing algorithms and large
savings demonstrated for a South African case study

� MC-08
Monday, 11:45 AM - 1:15 PM - Convention Centre: Boardroom
4

Facilitated Multi-Criteria Decision
Analysis

Stream: Decision Analysis
Invited session
Chair: Gilberto Montibeller

1 - The importance of problem structuring for MCDA:
avoiding lost CAUSEs
Valerie Belton

It is well recognised that good problem structuring is an essen-
tial component of effective MCDA practice and the key consider-
ations in problem structuring for MCDA are captured in the CAUSE
mnemonic. We draw on case study experiences over a number of
years, using a simple multi-attribute value function to support deci-
sion making in a wide range of organisations, to highlight the poten-
tial consequences of overlooking elements of CAUSE and to illus-
trate the potential benefits of MCDA as problem structuring.

2 - Applied Value-Focused Thinking
Ralph Keeney

The purpose of making any decision is to achieve something. Value-
focused thinking specifies that something in terms of detailed ob-
jectives structures that are useful for creating alternatives, recogniz-
ing decisions opportunities, and evaluating alternatives. This pa-
per describes the relevance and usefulness of the key concepts of
value-focused-thinking that are often missing in other approaches.
It also discusses the opportunities and challenges in applying these
concepts. Several cases illustrate the application of value-focused
thinking to public, business, and personal decisions.

3 - Facilitation in Problem Structuring Methods:
lessons for MCDA?
Jonathan Rosenhead

The hard modelling approaches of operational research rarely if ever
use facilitation. By contrast Problem Structuring Methods are rarely
used in any other format. Between them lie approaches, not only
MCDA but also System Dynamics, which can be and are used in
both modes. This paper will explore the structural reasons under-
lying these differences, and some of the specificities of the use of
facilitation in PSMs, for the light they may shed on MCDA practice.

4 - Action-Researching MCDA
Gilberto Montibeller

Action-Research is a research strategy that permits the systematic
investigation of an issue while intervening in an organisation. This
research strategy may be useful for MCDA researchers who want to
test MCDA methods in real-world problems, and for MCDA con-
sultants who are keen in reflecting upon and improving their prac-
tice. This paper reviews the literature on Action-Research, with a
particular emphasis on those Action-Research designs which seem
suitable for MCDA interventions. It also reflects on my experience
in conducting Action- Research studies for real-world MCDA inter-
ventions.

� MC-09
Monday, 11:45 AM - 1:15 PM - Convention Centre: Boardroom
5

Discrete Event Simulation
Stream: Simulation (INFORMS Simulation Society)
Tutorial session
Chair: Thomas J. Schriber

1 - Inside Discrete-Event Simulation Software: How It
Works and Why It Matters
Thomas J. Schriber, Daniel T. Brunner

This paper provides simulation practitioners with a grounding in
how discrete-event simulation software works. Topics include
discrete-event systems; entities, resources, control elements and op-
erations; simulation runs; entity states; entity lists; and entity-list
management. The implementation of these generic ideas in Auto-
Mod, SLX, and Extend is described. The paper concludes with sev-
eral examples of "why it matters’ for modelers to know how their
simulation software works, including coverage of SIMAN (Arena),
ProModel, and GPSS/H as well as the other three tools.

� MC-11
Monday, 11:45 AM - 1:15 PM - Convention Centre: Committee
Room 2

Container Port Design and Optimization

Stream: Container Ports
Invited session
Chair: Akio Imai

1 - A Simulation Optimization Framework for Con-
tainer Port Operation
Ek Peng Chew

In this talk, we will present a simulation optimization framework to
tackle the layout design problems for container port by considering
the actual port operation. First a simulation model which represents
the basic port operation is created, and then through the optimiza-
tion framework, we will iteratively generate and improve the layout
design.

2 - Integrating a design optimizer in a container port
simulator
Szu Hui Ng, David Lee

Container port simulation is needed to accurately process all of the
different factors that may be in play in a port on a given day. It is
essential for the design and evaluation of possible port design and
layouts. Given many design factors and hence many possible layout
designs, a study is conducted on various optimization algorithms on
a newly developed detailed container port design simulator. This
includes design search algorithms and allocation procedures for a
fixed computing budget. We further discuss integration issues of
these techniques into the simulator.

7
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3 - Uncertainty in container terminal operations
Panagiotis Angeloudis, Michael Bell

An accurate visual microsimulation model has been developed and
used to analyse the interaction of various equipment units commonly
found in automated container terminals. We attempt to quantify the
factors that contribute to operational uncertainty, and discuss their
consequences for algorithms that optimise horizontal and vertical
container movements in such terminals

4 - Port container terminal design perspective
and relevant operational issues for the mega-
containsership era
Akio Imai

In the context where the market has already deployed mega-
containerships with a carrying capacity of more than 10,000TEUs,
container liner have been choosing more limited ports to call. As
a result, the selected hubs likely have more container traffic to be
handled. In this paper, some port container terminal designs are
demonstrated and compared each other in terms of various evalu-
ation factors for a short turnaround of calling ships. Also, efficient
berth allocation strategies to enhance the productivity of those ter-
minals are presented.

� MC-12
Monday, 11:45 AM - 1:15 PM - Convention Centre: Committee
Room 4

Finance: Optimisation models

Stream: Finance
Invited session
Chair: J. E. Beasley

1 - Using Mathematical Programming to optimise re-
covery placements
Margarete Bester

In this presentation we will be focussing on the application of a
mathematical model in the recovery environment, used to maximise
the recovered amount by optimising the placements of accounts in
recovery.

Fair Isaac developed a product called the Placement Plus with a
module called Placement optimiser that use Mathematical Program-
ming to optimise the placement of accounts with different agencies.
The mathematical programming model takes into account, capacity
of the different agencies, budget for legal fees and fixed distribution
percentages.

2 - From Scenarios to Lattices: Flexibility in Portfolio
Optimisation
,

Managers often model the uncertainty on technology investments
through alternative cash-flow scenarios. Our approach transforms
the cash-flow scenarios into trinomial lattices, which enable the use
of general cash-flow distributions as well as the valuation of vari-
ous real-options (typically abandonment or additional investment).
The optimal strategy is solved with the dynamic programming algo-
rithm. The model is extendable for instance to the optimisation of
several technology portfolios with competing technologies. A real
patent-portfolio valuation case demonstrates the approach.

3 - Multinational tax planning
J. E. Beasley

Multinational tax planning involves designing a corporate structure
(across different countries) so as to remit profits from a number of
subsidiaries to a single parent company, whilst minimising the tax
paid (maximise the amount received at the parent company).

We present a nonlinear mixed-integer formulation that is linearisable
as well as a tabu search heuristic. Computational results are given.

� MC-13
Monday, 11:45 AM - 1:15 PM - Convention Centre: Committee
Room 5

Finance: Applications

Stream: Finance
Invited session
Chair:

1 - South African Banking - Striving Toward an Open
Market Environment
Dave Masterson

Commercial Banking in SA followed British Colonial banking Mod-
els but was a tightly-controlled cartel that restricted open competi-
tion. OR played key role in breaking the cartel and assisted com-
petitive market development. Early models employed to gain sup-
port of banking community removed pricing restrictions in 1980’s.
The pricing model is again in need of review and in addition, banks
are faced with developing secondary markets for affordable-housing
sector of the mortgage market. This problem is not dissimilar to that
encountered by other African countries.

2 - Assessing Impact of Liberalization on the Effi-
ciency of Indian Public Insurers
Subir Sen

For a long time the Indian Insurance Industry was insulated from
private participation and hence devoid of any competition. The
monopoly of LIC, a life insurer and four non life insurers was ended
following liberalisation of the industry in 1999. Although the entry
of private sector companies seized a small market share of the pub-
lic insurers in both the segments, yet public firms are supposed to be
more efficienct. The present study is an attempt to analyze the effi-
ciency of public insurance firms during the period 1975 to 2006-07
using DEA and identify factors affecting their efficiency.

3 - An Econometric Study of Currency Crises in Devel-
oping Economies: The Zimbabwean Case
Caston Sigauke

In this paper we investigate the causes of currency crises in emerg-
ing markets. We estimate the probability of a currency crisis using a
limited dependent variable model. Past banking crises are significant
determinants of the probability of a currency crisis.

� MC-14
Monday, 11:45 AM - 1:15 PM - Sandton Sun: Maroela North

DEA: Applications 1

Stream: DEA and Performance Management
Invited session
Chair:

1 - Efficiency of Indian Marine Fishery using DEA
Ajit Kumar Ray, Neelangshu Ghosh

Indian marine fishery exploited only 69% of potential even after sig-
nificant enhancement of fishing fleet during last decade. Hence per-
formance measurement of India’s maritime states (as DMU’s) is re-
quired to find the scope of improvement. Their causes of inefficien-
cies are identified by applying DEA, BCC-O model with respect to
key contributing resources which come under three broad categories-
geographical, human and fishing fleet & gears and fish production as
outputs. Necessary conditions of independence of inputs are verified
by stepwise regression.

2 - Managerial and Economic Efficiency of Date Pro-
cessing Industry in Saudi Arabia
khalid alrwis
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Measurement of economic and productive efficiencies is considered
one of the most important planning methods that can be used to de-
termine the efficient amount of resource usage, thus reducing costs
and increasing competitiveness ability of production units in local
and global markets. The study concentrates on productive and eco-
nomic efficiency. The objective is to measure performance, TE, AE
and EE efficiencies of date processing plants. Also, significance dif-
ferences in average TE between large, medium, and small firms will
be estimated. DEA & SFP Function Theories will be applied .

3 - Data Envelopment Analysis and Organizational
Performance

This study uses Data Envelopment Analysis for measuring organiza-
tional performance which reconciles some financial and nonfinancial
measures in a single index. Model results show that only about 30%
companies were operating on the best-practice frontier. Finally, this
study offers an alternative perspective and characterization on the
organizational performance with relation to the Balanced Scorecard
framework. This alternative is based on Data Envelopment Analysis
which truly measures organizational performance to improve effec-
tiveness and efficiency in any company.

� MC-15
Monday, 11:45 AM - 1:15 PM - Sandton Sun: Maroela South

DEA Theory: New developments 1

Stream: DEA and Performance Management
Invited session
Chair:

1 - On Data envelopment analysis of both real and
integer-valued inputs and outputs
Reza Kazemi Matin
Conventional Data Envelopment Analysis (DEA) models assume
real-valued inputs and outputs. In many occasions, some inputs
and/or outputs can only take integer values. This paper deals with
DEA in the case of both real and integer-valued data from axiomatic
foundation and also computational points of view. An empirical ap-
plication is used to illustrate the model.

2 - Ranking of Units on the Overall Profit Efficiency in
DEA with Fuzzy Data
Mohsen Rostamy-Malkhalifeh
Data Envelopment Analysis (DEA) is the nonparametric method of
measuring the efficiency of a Decision-Making Unit (DMU) such as
a firm or a publicsector agency. This paper describes a new DEA
ranking approach that is according to overall profit efficiency. This
ranking is also used for DMUs with fuzzy data. The proposed DEA
ranking approach defines DMUâ EUR TMs ranking and their effi-
ciency or inefficiency contemporaneously that is an advantage. fi-
nally, the method is illustrated by solving numerical example.

3 - Sensitivity analysis of the proportionate change of
a subset of outputs or/and inputs in DEA
, Juergen Guddat, Oliver Stein

Sensitivity analysis in data envelopment analysis (DEA) is studied
for the case of the proportionate change of a subset of outputs or/and
of a subset of inputs of an efficient decision making unit (DMU)
according to the Charnes-Cooper-Rhodes (CCR) ratio model. Suffi-
cient conditions for an efficient DMU to preserve its efficiency under
the proportionate change of a subset of outputs or/and of a subset of
inputs are obtained. An illustrative numerical example is provided.

� MC-16
Monday, 11:45 AM - 1:15 PM - Sandton Sun: Jacaranda

Production Lines
Stream: Production and Inventory Systems
Invited session
Chair: Yun Fong Lim

1 - Lean Manufacturing Implemented at a Fish Can-
ning Plant
, Henk Hunter

Lean Manufacturing is a methodology for processing products or
services as fast, cheap and efficient from order to customer as vi-
able. The principles of Lean Manufacturing were applied to a fish
canning plant, the largest of its kind in the Southern Hemisphere,
resulting in the reduction of labour cost by 40 percent and decreas-
ing downtime by 20 percent. The holistic effect was a reduction in
manufacturing cost of 35 percent. The scope of the project, analysis
done and the solutions implemented are presented.

2 - Optimizing U-Lines: Use of Single-Pass Heuristics
Chun-Hung Cheng

In JIT implementation, firms use U-shaped production lines to re-
place straight-lines. The U-line problem is also NP-hard. In order to
make the U-line model applicable, we have to consider heuristic pro-
cedures. Talbot et al. [14] review and evaluate various single-pass
heuristic decision rules for the straight-line problem. In this work,
we would like to examine the extensibility of straight-line heuris-
tics to U-lines. Further, we would like to evaluate the performance
of these heuristic decision rules under different problem characteris-
tics.

3 - Assignment of cross-trained workers to tasks on a
production line
Lieschen Venter, Stephan Visagie

The assignment of permanent and temporary cross-trained workers
to tasks is presented. A multi-level assignment model is formulated
which maximizes a production utility function and the improvement
of workers’ skill levels, while determining an optimal sequence of
tasks. A real life case study is presented to illustrate the model.

4 - Reducing Labor Requirement in Bucket Brigades
Yun Fong Lim

Workers in a bucket brigade production line perform unproductive
travel when they walk to get new work from their colleagues. Ex-
cessive unproductive travel could hurt the throughput of the line sig-
nificantly. We propose a new way to configure a bucket brigade pro-
duction line so that this unproductive travel is reduced and so less
labor is required to attain the same level of throughput.

� MC-17
Monday, 11:45 AM - 1:15 PM - Sandton Sun: Oleander

OR Software Applications

Stream: OR/MS Software
Contributed session
Chair: Bjarni Kristjansson

1 - New Stochastic Programming features in the MPL
Modeling Language
Bjarni Kristjansson

Formulating stochastic models in a modeling language has long been
a challenge in practice. In this presentation we will demonstrate
new features in MPL that allow stochastic models to be effectively
formulated and solved. Several formulations of SP models will be
demonstrated, including both independent variables and scenario-
based models.

We will also show examples of SP models in OptML, an XML based
language. OptML is designed to represent problem instances of stan-
dard LP/MIP/QP/NLP/SP models and is intended to be an alternative
to the well-known MPS and SMPS problem instance formats.
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2 - Expected Shortfall Portfolio Optimization Including
Transaction Costs (Using SAS/OR)
Machiel Kruger
A very important part of portfolio construction is the generation of
scenarios for future asset prices. We fit GARCH models to share
price data and use the fitted models to generate future share price
scenarios. The implementation and solution of the portfolio opti-
mization problem are done using PROC OPTMODEL.

3 - Walking the Expression Tree for Interfacing Model-
ing Languages to Nonlinear (or Not-Linear) Solvers
Robert Fourer, David M. Gay
For most of their existence, optimization modeling languages have
worked with the same kinds of algebraic expressions and the same
kinds of solvers. Lately the pace of change has accelerated, however,
as languages have been extended to keep up with solvers for global
optimization, conic programming, optimization under uncertainty,
and various hybrids with discrete optimization problems. This pre-
sentation will review language extensions for such purposes, using
mainly the AMPL language for illustrations.

� MC-18
Monday, 11:45 AM - 1:15 PM - Sandton Sun: Syringa

Graphs and Networks 1

Stream: Graphs and Networks
Contributed session
Chair: Luís Vieira

1 - The Euclidean Steiner ratio

In 1992 Du and Hwang published a paper confirming the correctness
of a well known 1968 conjecture of Gilbert and Pollak, regarding the
Euclidean Steiner ratio for n points in the plane. We take a critical
look at this paper and provide counterexamples to expose a funda-
mental mistake. We conclude by applying their strategy to prove the
validity of the Gilbert-Pollak conjecture for 6 points.

2 - On Hamiltonian Properties of Locally Connected
Graphs with Bounded Vertex Degree
Yury Orlovich, , Chris Potts, Vitaly Strusevich
The existence of Hamilton cycles for locally connected graphs with
bounded vertex degree is considered. We show that every connected,
locally connected graph with maximum vertex degree equal to 5 and
minimum vertex degree greater or equal to 3 is fully cycle extend-
able. We prove that the HAMILTON CYCLE problem for locally
connected graphs with maximum vertex degree less or equal to 7 is
NP-complete.

3 - New results on an operation of closure in claw free
graphs
Benmeziane Zineb
The concept of closure for claw free graphs has been defined by
Z.Ryjacek in 1997. The closure cl(G) of a claw free graph is ob-
tained by recursively completing the neighborhood of any locally
connected vertex of G, as long as this is possible. The closure cl(G)
is well defined, remains a claw free graph and both graphs G and
cl(G) have the same circumference. In this article, we proove that
under certain conditions, the graph cl(G) is a complete graph.

4 - Euclidean Jordan algebras and necessary condi-
tions for the existence of a strongly regular graph
Luís Vieira
Let G be a (n,p;a,c) strongly regular graph, A the adjacency matrix
and let V be the Euclidean space spanned by the powers of A over
the reals where the inner product is the usual trace of matrices. V
is an Euclidean Jordan algebra when one introduces in V the usual
product of matrices. One defines the power of exponent x of the
modulus of A. Working inside the Euclidean Jordan algebra V with
the Hadamard product of matrices one establishes necessary condi-
tions of existence over the parameters and the spectra of the strongly
regular graph G.

� MC-19
Monday, 11:45 AM - 1:15 PM - Sandton Sun: Acacia

Reliability

Stream: Maintenance and Reliability
Invited session
Chair: Freddy K. Nailana

1 - Reliability Equivalence of a Series System
Sanjay Chaudhary

The concept of reliability equivalence is discussed and extended
from simple series system to a complex system with n independent
and identical components. The lifetime of each component is as-
sumed to be exponentially distributed random variable. The reduc-
tion method, hot duplication method and warm duplication method
are used to improve the reliability of the system. MTTF of the sys-
tem is measured for the different methods and compared.

2 - Software Reliability Modelling
Freddy K. Nailana

Software failure data collection is usually carried out by, recording
times between succesive failures, or by specifying testing intervals
and recording the number of failures during each interval (grouped
data). The collected data can be synthesized to estimate the Software
Reliability Growth Models (SRGMs) parameters using techniques
such as maximum likelihood method and the least square method.
It is asumed that the number of failures follow a non-homgeneous
Poisson process. In this paper, the validity of the model will be done
using various system measures
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Monday, 2:00 PM - 3:30 PM

� MD-01
Monday, 2:00 PM - 3:30 PM - Convention Centre: Ballroom 1

Combinatorial Optimization: Vehicle
Routing 2

Stream: Combinatorial Optimization
Invited session
Chair: Michel Gendreau

1 - A Branch-and-Price Approach for Pick-up and De-
livery with Transfers
Pablo A. Rey, Cristián Cortés, Michel Gendreau
The Pick-up and Delivery Problem is routinely encountered in a va-
riety of application contexts, including local express mail or parcel
delivery and dial-a-ride transportation. Recently, a variant of this
problem in which the persons or objects being transported can be
transfered from one vehicle to another, was introduced and solved
using Benders decomposition.
In this talk, we explore an alternative formulation of this new prob-
lem based on the generic set covering model for routing problems.
We propose to solve this alternative formulation using column gen-
eration and branch-and-price.

2 - Resources Requirement and Routing in Courier
Service
Ka Yuk Carrie Lin
A pickup and delivery problem with time windows (PDPTW) and
non-identical delivery resources is studied with the objective of min-
imizing total cost. Special characteristics considered include that
one resource (e.g. van) can transport both customer items and a
non-identical resource (e.g. courier); and that item transfer is al-
lowed between resource units.

3 - An Exact Solution Approach for the Prize Collect-
ing
Mohamed Haouari, Hanif Sherali
We address the Prize Collecting Steiner Tree Problem (PCSTP) on a
graph, which is a generalization of the well-known Steiner tree prob-
lem. We present 0-1 programming formulations and use them to de-
velop preprocessing procedures for reducing the graph size. Also,
we design an exact branch-and-cut approach. Our computational
study reveals that the proposed approach can solve relatively large-
scale PCSTP instances having up to 1000 nodes to optimality with a
reasonable effort.

4 - Hybrid Predictive Control for the Dynamic Pick-
up and Delivery Problem with Variable Fleet Size
Based on an Evolutionary Multi-objective Optimiza-
tion Approach
Cristián Cortés, Doris Sáez, Alfredo Núñez, Michel
Gendreau
We present a hybrid adaptive predictive control approach for the dy-
namic pickup and delivery problem that relies on an Evolutionary
Multi-objective Optimization (EMO) algorithm for balancing the
opposite interests of users and operators included in the objective
function. Operators are allowed to rent additional vehicles to solve
unexpected demand problems. User costs are related to the wait-
ing and travel time of passengers. EMO is used to find the dynamic
Pareto front, and make the real dispatch decision based on different
optimization criteria. Preliminary simulation results are reported.

� MD-03
Monday, 2:00 PM - 3:30 PM - Convention Centre: Ballroom 3

Optimisation and Railroad Scheduling
Problems
Stream: Railroad Applications
Invited session
Chair: David Ryan

1 - A Set Packing Model For Train Routing
Richard Lusby, Jesper Larsen, David Ryan, Matthias
Ehrgott

We present a set packing approach to solve the problem of routing
trains through railway junctions. The proposed model is fundamen-
tally different to conventional node packing approaches in that a re-
source based constraint system is adopted. We demonstrate that the
model has an improved LP relaxation and can be applied to differ-
ent (strategic, tactical, and operational) variants of the problem. A
branch-and-price solution method is adopted and computational re-
sults for a European Train Operator are presented.

2 - A Decomposed Model for the Rolling Stock Recov-
ery Problem
Julie Jespersen Groth, Jesper Larsen,

We address the problem of real time recovery in a railway rolling
stock plan. We decompose the problem and first determine types
and number of units assigned to each train task and secondly routes
the physical train units incorporating maintenance reguirements. We
present the MIP models of the decomposition and computational re-
sults.

3 - The Train Driver Recovery Problem - a Set Partition-
ing Model and Solution Method
David Ryan,

Using data from a Danish passenger railway operator, a solution
method to the Train Driver Recovery Problem (TDRP) is developed.
The TDRP is formed from a set of duties and a set of train tasks af-
fected by the disruption within a certain recovery period. The LP re-
laxation of TDRP is solved with a column generation method based
on a limited subsequence strategy for generating recovery duties. If
a feasible solution is not found, other drivers are added or the recov-
ery time period is increased. Fractions are resolved using constraint
branching. Solutions are found within a few seconds.

� MD-07
Monday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom 3

OR-in-Development 2

Stream: OR-in-Development Prize Competition
Invited session
Chair: L. Paul Fatti

1 - A Genetic Algorithm Metaheuristic for a Multi-stage
Hostel Space Allocation Problem
Aderemi Adewumi, Ojo Ayeni, Ebunoluwa Fasina, Montaz
Ali

We present a genetic algorithm metaheuristic to solve the NP-hard
hostel space allocation problem under domain specific hard and soft
constraints. The study is based on a real-life case obtained from
one of the largest universities in Nigeria. Results obtained show the
applicability of metaheuristic to real-life optimization problem

2 - Research on measuring and controlling fishing ca-
pacity for Chinese inshore fleets by DEA method
Zheng Yi, Zhou Ying-qi

The fishing capacity and capacity utilization for Chinese inshore
fleets in the latest 13 years were measured by DEA method. The
function of collecting tax for controlling fishing capacity was sim-
ulated quantitatively, which indicated that the tax system would be
effective if the tax rate is not too low.
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3 - Farming system performance and water use effi-
ciency in the Tunisian semi-arid region: Data En-
velopment Analysis Approach
Fraj Chemak
The objective of this investigation is to analyze the performance of
irrigated farms based on a survey data carried out in the region of
Sidi Bouzid. Various irrigation modes are considered and compared
in farms using collective and private resources. Empirical findings
revealed a technical inefficiency use of inputs and more important
water overconsumption under private than under collective water
management system. However the profitability of the activity, based
on the use of wells for irrigation, appears to be much higher than
that based on the collective mode of irrigation.

� MD-08
Monday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom 4

Multiobjective Optimization Methods

Stream: Decision Analysis
Invited session
Chair: José Rui Figueira

1 - Primal and Dual Approximation Algorithms for Mul-
tiobjective Linear Programming
Matthias Ehrgott, Yufen Shao
We present two algorithms to approximate the nondominated set of
a multiobjective linear programme. The primal algorithm is based
on Benson’s algorithm, the dual algorithm uses geometric duality
of multiobjective linear programmes and a dual variant of Benson’s
algorithm. We prove that both find a set of epsilon-nondominated
points and give numerical results.

2 - Solving the bi-objective integer minimum cost flow
problem
Andrea Raith, Matthias Ehrgott
We present a two phase algorithm to find a complete set of efficient
solutions of the bi-objective integer minimum cost flow problem.
The algorithm uses the network simplex algorithm in phase 1 and an
algorithm to rank k-best flows in phase 2. Numerical results on test
networks are given.

3 - Multiobjective Educational Timetabling: Modelling
and Recent Developments

Educational timetabling problems are difficult to solve due to their
NP hard structures. Besides 0-1 variables make them more complex.
Exam and course scheduling, invigilator assignment are examples
in this context. Multiobjective mathematical models of some real
cases are introduced. Some methods to prioritize different objec-
tives and/or criteria of the problems are discussed. Besides, recent
developments on educational timetabling problems, modelling is-
sues, considering preferences are discussed as ongoing studies and
motivations for further researches.

4 - Branch and bound algorithm for the 0-1 knapsack
problem with multiple objectives
, Xavier Gandibleux

Our talk concerns a branch and bound algorithm for the multi-
objective 0-1 knapsack problem. We discuss different orders in
which the items are selected by the branching procedure, all based
on the so-called efficiency of each item. Then, we present several
approaches for the bounding part of the algorithm.

� MD-09
Monday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom 5

Simulation 2
Stream: Simulation
Contributed session
Chair: Lea M. Wakolbinger

1 - A bridge between simulation theory and practice in
a process industry environment
Lynette Kotze

A simulation study was done of a catalyst processing loop. It proved
to be difficult to apply simulation theory regarding. This paper
presents solutions to overcome these limitations and suggests ways
of making feasible recommendations when there is no straight for-
ward answer.

2 - Arena in an Integrated Growth Program at Sasol
Anette Van der Merwe

Sasol is embarking on a growth program integrating new and exist-
ing technologies into its current facilities. The impact on the inte-
grated refinery and propylene value chain operations are tested using
an Arena model to determine infrastructure and capacity constraints.
Interactions between units and across value chains are taken into
consideration.

3 - An agent-based computer simulation of new prod-
uct diffusion
Lea M. Wakolbinger, Christian Stummer, Markus Günther

Determining effective marketing measures that further the diffusion
of a new product is a challenge. We present an agent-based computer
simulation that supports managers in deciding which measures to ap-
ply when introducing a new product on the market. The application
of our tool is illustrated through a real-world scenario.

� MD-11
Monday, 2:00 PM - 3:30 PM - Convention Centre: Committee
Room 2

Resource Scheduling and Dispatching in
Container Ports
Stream: Container Ports
Invited session
Chair: David Lee

1 - Strategic terminal allocation and time scheduling
of cyclically arriving container vessels
Maarten P.M. Hendriks, Jan Tijmen Udding

We present an MILP formulation to construct a strategic, cyclic ter-
minal allocation and time scheduling for a set of container vessels,
which are processed by a multi-terminal port operator. Our case
study is about balancing the workload over time, minimizing inter-
terminal transport and minimizing deviations from the existing time
schedule.

2 - Scheduling of Quay Cranes in Container Terminals
Christian Bierwirth, Frank Meisel

We consider the scheduling of quay cranes used in container ter-
minals. A new set of constraints is presented to avoid the crane
interference problem. A Branch-and-Bound based heuristic is pro-
posed to search a subset of above average quality schedules. For a
widely accepted benchmark suite, the new heuristic produces much
better solutions in considerably shorter run times than other algo-
rithms known from the literature.

3 - An implementation of prioritized path planning for
a large fleet of autonomous straddle carriers
Haye Lau, , Dikai Liu, Shoudong Huang, Daniel Pagac

The productivity of automated vehicles in congested container ter-
minals can be best realised when individual vehicles can freely move
in any allowable direction as appropriate at the time. This however
complicates the coordination required between the vehicles. We dis-
cuss some results from an implementation of prioritized path plan-
ning in a bi-directional network for a large fleet of autonomous strad-
dle carriers in a fully automated terminal in Australia.
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4 - Vehicle Disptaching for Transshipment Hub Opera-
tions
David Lee

In this talk, we present a problem which is motivated by a transship-
ment container hub operation. We aim at determining the fleet size
as well as the vehicle dispatching by considering both the quay crane
and yard crane operation constraints. We formulate the problem as a
MIP model, and develop efficient approaches to tackle the problem.

� MD-12
Monday, 2:00 PM - 3:30 PM - Convention Centre: Committee
Room 4

Finance: Financial modelling

Stream: Finance
Invited session
Chair: Galina Andreeva

1 - Modelling the collection process for unsecured
consumer loans
Lyn Thomas, , Adiel de Almeida Filho, Christophe Mues

The Basel accord highlights the need to model the collection process
so as to estimate LGD. This paper describes how the recovery rate
on unsecured consumer debt is affected by the actions of the collec-
tor and the circumstances of the defaulter. It models the collections
process at a strategic level by a decision tree , while at the opera-
tional level it can be modelled as a stochastic dynamic programming
problem. The properties of the optimal operational collection strat-
egy are developed including which actions to take and how long to
perform them for so as to minimise loss given default

2 - A new system of multivariate distributions: fitting
models to financial data
Alexander Belgorodskiy, Rose Baker

Baker (2008) uses an order statistics based approach to derive a new
class of multivariate distributions with fixed marginal distributions
of which Farlie-Gumbel-Morgenstern distribution is a special case.
We fit these distributions to high-dimensional financial return data.
There are plenty of models to choose from since the form of the dis-
tribution depends on the choice of marginals. A number of goodness
of fit tests can be used then to determine whether these distributions
provide a good description of a population as compared to other mul-
tivariate distributions.

3 - Financial Model to Efficient Water Allocation be-
tween the Municipal and Agricultural Sectors
Zilla Sinuany-Stern, Erez Braude,

In this study, financial models were used to present, analyze and
solve existing problems in water economies that experience a water
shortage. We found a strong similarity in the relationship between
the residual claim of the agricultural sector for water (in a national
water economy) and the residual claim of shareholders in a lever-
aged firm for dividends (in the world of finance). In both cases, allo-
cations of water/dividends are made after the municipal sector/debt
owners first receive their share of the water/interest payments.

4 - Merton models or credit scoring: modelling default
of a small business
Galina Andreeva, Jake Ansell, Tachun Lin

Modelling credit risk of a small business is under-researched area.
The presentation compares two approaches by applying Merton-type
and credit scoring models to predict financial health of the U.K.
small businesses. The comparison is extended to cover several cut-
off points, corresponding to different acceptance policies and risk
appetites.

� MD-13
Monday, 2:00 PM - 3:30 PM - Convention Centre: Committee
Room 5

Finance: Stocks and bonds
Stream: Finance
Invited session
Chair: Hitoshi Takehara

1 - An Investigation in the Autoregression of Implied
Volatility in Selected South African Stocks
Olufemi Adetunji, Venkata Yadavalli

GARCH and implied volatility models are the currently pervasive
volatility models after the black Monday. An investigation is con-
ducted in the autoregressive properties of at the spot implied volatil-
ity in South African equity market, combining GARCH and implied
volatility for the prediction of volatility evolution is less liquid op-
tion markets.

2 - Expected Return, Liquidity Risk, and the Contrar-
ian Strategy: Investigation of Tokyo Stock Ex-
change Firms
Hitoshi Takehara

We try to extend the Fama and French(1993)’s 3 factor model by
adding contrarian (Loser-Minus-Winner, LMW) factor and Liquid-
ity (Illiquid-Minus-Liquid, IML) factor. After adjusting for the fac-
tor risks with the conditional asset pricing model, book-to-market
ratio and past realized return of the individual firms cannot predict
abnormal returns any longer. Our findings suggest that anomalies
found for value stocks and momentum in Japan cannot be used as
evidence against the basic notion of efficient market hypothesis.

� MD-14
Monday, 2:00 PM - 3:30 PM - Sandton Sun: Maroela North

DEA: Applications 2

Stream: DEA and Performance Management
Invited session
Chair: Emilio Galdeano

1 - A new approach for classifying the non-
homogeneous decision making units using DEA
Mohammad-Reza Alirezaee, Arash Aliakbari, Ahmad
Makui

Homogeneity assumption,as one of the most important assump-
tions of DEA,is sometimes ignored.This may cause some unreason-
able results.This paper redefines the homogeneity assumptions and
presents a method for comparing the efficiency of non-homogeneous
DMUs.A classifying method based on the Multiple Criteria Decision
Aiding,the ELECTRE TRI method has been used which coincides
perfectly with the method of Banker and Morey. This model has
been tested by a case of Banking which ranked by using ELECTRE
TRI method and then,their efficiency has been computed and com-
pared with banker and morey method

2 - Enhancing Decision-Making in SMEs with DEA
Ulrich Bodmer, David Roger Vaughan, Peter Wagner

Decision-making usually is regarded to be a matter of rationality. At
least in SME, however, social and psychological factors often also
have a decisive influence upon decision-making. DEA will be pre-
sented as a tool to enhance decision-making with quantitative and
qualitative facts on the single enterprise level compared to traditional
approaches.
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3 - Productivity and Environmental Performance:
An Analysis Based on Boostrapped DEA and
Malmquist TFP Indices
Emilio Galdeano
The aim of this paper is to offer a decomposition of productivity in-
dices incorporating environmental changes. The bootstrapped DEA
is applied and the best practice frontier obtained corresponds to de-
cision making units showing the best environmental behaviour. The
Malmquist total factor productivity (TFP) is decomposed into tech-
nological change, efficiency and environmental change. In the em-
pirical analysis, the model followed is an input-oriented approach
related to undesirable output (environmental performance attribute)
by using a set of horticultural cooperatives.

� MD-16
Monday, 2:00 PM - 3:30 PM - Sandton Sun: Jacaranda

Military Optimization Models

Stream: Military Applications of OR
Invited session
Chair: Hoong Chuin Lau

1 - A Hybrid Approach to Convoy Movement Planning
, Lucas Agussurja, Hoong Chuin Lau

The Convoy Movement Problem considers the coordination and
routing of convoys within a transportation network. An effective
hybrid algorithm has been formulated using the standard Dijkstra’s
algorithm and constraint programming techniques. The effective-
ness of the algorithm is reinforced with testing on varying problem
sizes and complexity.

2 - Heuristic and exact solution methods for the dy-
namic weapon target assignment problem
Francois du Toit, Jan van Vuuren, Jaco Roux
Various generalisations of the well-known Dynamic Weapon Target
Assignment (DWTA) problem are considered, accommodating sev-
eral temporal stages over which weapon assignment proposals have
to be made. Exact and heuristic methods for solving these models
are also investigated and compared, both in terms of solution times
required and solution qualities obtained.

3 - Application of the Resource Allocation problem in
Ammunition Replenishment
Geertien Venter
Resource allocation describes a general problem where a limited re-
source must be allocated to competing activities, each with its own
yield function and lower and upper bounds. The objective is to op-
timize the total combined yield. In this paper resource allocation is
applied to Ammunition Replenishment for the SA Navy.

� MD-17
Monday, 2:00 PM - 3:30 PM - Sandton Sun: Oleander

Optimization Software

Stream: OR/MS Software
Contributed session
Chair: Lutz Westermann

1 - SYMCLIP - System for Multi-Criteria Linear Pro-
gramming
Veronika Skocdopolova, Josef Jablonsky
The paper presents system SYMCLIP - a MS Excel based software
support for solving multi-objective linear programming problems.
SYMCLIP is a MS Excel add-in application written in VBA that
uses internal MS Excel optimization solver which enables its uti-
lization by any interested professionals. SYMCLIP enables solv-
ing MOLP problems by several approaches including goal program-
ming models and other methods with information a priori, interac-
tive methods, etc. The application is a freeware and can be easily
downloaded from author’s web page.

2 - OPTEX Mathematical Modeling System
Jesus Velasquez

OPTEX Mathematical Modeling System is the technological tool
that supports all informatics projects developed by DecisionWare, a
technology based Colombian company oriented to provide Decision
Support Systems, based on large scale optimization models, integrat-
ing mathematical models with information systems. OPTEX’s solu-
tions are competitive, comparable to world quality software avail-
able for the development of DSSs.

3 - Global Optimization with GAMS
Lutz Westermann, Michael Bussieck

The aim of Global Optimization is to find the best solution of a
nonlinear problem which might have several local optima. In this
context GAMS made advances in the recent past by introducing
new solvers with both academic and commercial background into
the system. We discuss requirements for interfacing these solvers.
Besides algebraic model information access to a wide range of lo-
cal solvers increases the reliability of a GO code. Furthermore,
we present tools for benchmarking global and local optimization
solvers.

� MD-18
Monday, 2:00 PM - 3:30 PM - Sandton Sun: Syringa

Graphs and Networks 2

Stream: Graphs and Networks
Contributed session
Chair: Jan van Vuuren

1 - The Best Upper Bound For the Randic Index of
Trees
, Marina Stojanovic

The Randic index of a graph is defined as the sum of weights as-
signed to every edge, where the sum goes on all edges. The weight
of an edge is equal to the product of degrees of the end points of
edge, raised to the power of -1. We found maximal value of this
index and the Max Tree for all trees of order greater or equal to 103.
The structure of the Max Tree is a little bit unexpected. For some
orders it was predicted by Clark and Moon, for some orders it was
predicted by conjecture of Hu, Jin, Li , Wang and for some orders it
differs.

2 - Solution methodologies for the classical assign-
ment problem
Grant van Dieman, Jaco Roux, Jan van Vuuren

The classical assignment problem first appeared in the literature in
the landmark 1952 paper by Votaw and Orden. Over the years many
solution methodologies have been developed for this problem and
its many variations. In this paper a number of exact and heuristic
solution methods are discussed and comparisons of the efficiencies
of these solution methods are presented. The exact solutions are
compared in terms of the solution time and the heuristic solution
methods are compared in terms of the solution quality.

3 - Comparing Metaheuristics for the Quartet Method
Sergio Consoli, Gijs Geleijnse, Kenneth Darby-Dowman,
Jan Korst, Steffen Pauws

Given a set of objects and their pairwise distances, we wish to deter-
mine a visual representation of the data. We use the Quartet Method
paradigm to compute a hierarchy of clusters of the objects. As this
problem is NP-hard, we present and compare metaheuristics to ap-
proximate the optimal hierarchy.
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4 - New upper bounds for the metric dimension of hy-
percubes
, , , Mirjana Cangalovic

We develop genetic algorithms for computing upper bounds for the
metric dimension as well as for the cardinality of minimal doubly-
resolving sets of hypercubes. For large scale hypercubes which
can not be handled by the computer, we approximate the metric
dimension using a dynamic programming approach based on the
fact that a hypercube can be represented as the Cartesian product
of two smaller hypercubes. Now an upper bound can be derived
from the metric dimension of one and the cardinality of minimal
doubly-resolving sets of the other factor.

� MD-19
Monday, 2:00 PM - 3:30 PM - Sandton Sun: Acacia

Maintenance: Spare parts and logistics

Stream: Maintenance and Reliability
Invited session
Chair: Aris Syntetos

1 - Distributional assumptions for parametric forecast-
ing of intermittent demand
Mohamed Zied BABAI, Aris Syntetos, Nezih Altay

Forecasting and inventory control for spare parts is a very challeng-
ing exercise. Most research in this area focuses on the control of
inventories assuming that an appropriate estimator is in place to fore-
cast demand that in turns is represented by one of the standard sta-
tistical distributions. The choice of a demand distribution has an
important impact on the stock control performance. In this paper,
an empirical investigation is conducted, using a real data set from
the US Navy and RAF (UK) that assesses the empirical effects of
distributional assumptions on stock control.

2 - Inventory Control of Spare Parts in the Final Phase
Rommert Dekker,

We consider an appliance manufacturer’s problem of controlling the
inventory of a service part in its final phase. That phase begins when
the production of the appliance is discontinued and ends when the
last service contract on that appliance expires. During this period
demand can be satisfied by repairing the defected product or be re-
placed by a new one. We propose two policies two determine the
optimal final order quantity and time to switch to the alternative pol-
icy.

3 - Periodic stock control heuristics for spare parts:
analysis and empirical investigation
Aris Syntetos, Mohamed Zied BABAI

Typically, the inventories related to spare parts are managed through
periodic stock control solutions, though the specific policy selected
for application will depend upon various parameters including the
degree of intermittence (slow/fast intermittent demands) associated
with the SKUs under concern. In this research, the performance of
some periodic stock control heuristic solutions is examined in detail.
Those heuristics have been shown to perform well for differing de-
mand categories and the investigation under concern allows insight
to be gained on demand classification related issues.

Monday, 4:00 PM - 5:30 PM

� ME-01
Monday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 1

Combinatorial Optimization: Routing
Problems
Stream: Combinatorial Optimization
Invited session
Chair: Richard Eglese

1 - An Improved Tabu Search Heuristic for the Open
Vehicle Routing Problem with Soft Time Windows
Leon Li, Zhuo Fu, Richard Eglese

An improved tabu search heuristic for the two basic types of Open
Vehicle Routing Problem with Soft Time Windows (OVRPSTW) is
proposed. Computational results on the benchmark problems are
provided and compared with another method for the open vehicle
routing problem with hard time windows (OVRPHTW) in the liter-
ature.

2 - A metaheuristic approach to the routing of security
guards
Elias Jakobus Willemse, Johan Joubert

One of the most essential security services offered by security es-
tates is the continual patrolling of the estates’ roads and paths. This
paper presents a Tabu Search algorithm capable of generating patrol
routes for an estate’s security guards. The paper shows that the prob-
lem of designing these routes is an Arc Routing Problem (ARP), but
unlike most ARPs the objective is not to minimize distance travelled;
rather the objective is to traverse all the arcs as evenly and regularly
as possible. The algorithm is illustrated with a real problem instance
from an estate in Gauteng, South Africa.

3 - An Efficient Time and Space K Shortest Path Trees
Algorithm
Antonio Sedeño-Noda, Carlos González-Martín

We address the problem for finding the K best simple paths con-
necting a source node with any other non-source node in a directed
network with arbitrary lengths. The main result in this paper is the
proof that the kth shortest path tree is adjacent to at least one of
the previous (k-1) shortest path trees. Consequently, we design an
O(f(n,m,C)+ Km) time and O(K+m) space algorithm to determine
the K shortest path trees, in a directed network with n nodes, m arcs
and maximum absolute length C , where O(f(n,m,C)) is the best time
needed to solve the single-source shortest simple path.

4 - Green Logistics: Avoiding Congestion in Vehicle
Routing and Scheduling
Richard Eglese, William Maden

Time-varying travel times for links in a road network provide in-
formation on when and where congestion slows the flow of traffic.
A heuristic algorithm is developed that uses this data for a vehicle
routing and scheduling problem and results of computational exper-
iments are presented indicating the environmental impact.

� ME-02
Monday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 2

Linear Programming

Stream: Optimization
Contributed session
Chair: Claudio Sodini

1 - A fast and robust parameter choice for interior
point methods
Aurelio Oliveira, , Clovis Perin
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The choice of the perturbing parameter and the primal and dual step
lengths are delayed allowing to build a merit function of these pa-
rameters from the predictor corrector search directions. The polyno-
mial merit function has degree 12 and is solved in a mixed grid and
analytical approach. The merit function aims to achieve robustness
and simultaneously indicates where linear system solutions can be
avoided leading to faster iterations. Numerical experiments reveal
that the proposed approach is robust and fast in comparison with the
traditional parameter choice performance.

2 - Computer experiments: Synergies between linear
programming, experimental design and statistical
metamodels
Diki Langley, Roelof Coetzer
Statistical experimental design methodology was applied to predict
properties of petrol component blends, using a linear program which
represented the actual system from which the blends originated. The
resultant statistical metamodels could be used to improve the linear
program accuracy of blend property prediction, among other bene-
fits.

3 - Global optimization of a generalized linear program
Claudio Sodini, Riccardo Cambini
The aim of this paper is to propose a solution algorithm for a class
of generalized linear programs having a polyhedral feasible region.
The algorithm is based on the so called "optimal level solutions’
method. Various global optimality conditions are discussed and im-
plemented in order to improve the efficiency of the algorithm.

� ME-03
Monday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 3

Timetabling and Scheduling in Railways

Stream: Railroad Applications
Invited session
Chair: Christian Weber
Chair: FEDERICO BARBER

1 - Disruption Simulator in Railway timetabling for Em-
pirical Robustness Assessment
FEDERICO BARBER, MIGUEL A. SALIDO, LAURA
INGOLOTTI, ANTONIO LOVA, PILAR TORMOS
Several approaches have been developed to analyze the robustness
of timetables. Simulation methods are related to "what-if" analysis.
It consists of simulating incidences in a timetable, re-planning, and
evaluating the effects on the final timetable. We present a railway
simulator able to perform flexible empirical analysis of effects of
disruptions on parameterized and on real-world timetables. Through
different statistical analysis (where, when, and what disruptions oc-
cur), we empirically show how the main parameters (heterogeneity,
capacity and speed) affect to robustness.

2 - Analytical Assessment of Timetable Robustness
MIGUEL A. SALIDO, FEDERICO BARBER, LAURA
INGOLOTTI, PILAR TORMOS, ANTONIO LOVA
The robustness of railway timetables depends on several factors,
as train heterogeneity, used capacity and average speed of running
trains. We also could minimize knock-on delays with appropriate
time supplements in journeys and commercial stops, security mar-
gins in traffic operations or buffer times between consecutive trains,
which leads to a trade-off between optimality and robustness. This
contribution deal with analytical assessment of timetable robustness:
How robust a timetable is? Which the main timetable data that affect
to their robustness are? How can increase timetable robustness?

3 - Periodic timetable scheduling tool used in French
railways
Christian Weber
Periodic timetable scheduling between main railways stations is to-
day an important topic to increase railways market. To design such
periodic timetables, French railways use an optimization tool based
on the description of the wished trains services on the network, an
objective function based on the value of trains and of passengers
traffic. It calculates also the robustness of the optimized timetable.

� ME-04
Monday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 4

Applications of OR in Agriculture

Stream: OR in Agriculture and Natural Resources
Invited session
Chair: Alejandro Mac Cawley

1 - A Visualization Aid for Informal Rescheduling
Sergio Maturana, Victor Perl

Production schedules frequently suffer disruptions in the production
floor, which may force a reschedule of the remaining jobs. In many
settings, this rescheduling is carried out without the aid of the sys-
tem that generated the schedule. We propose a visual representation
based on constraint program to aid this type of rescheduling, which
we call informal. The representation allows decision makers to use
their cognitive abilities to quickly generate a new schedule. A visu-
alization tool to support the scheduling of a wine bottling line was
developed to test the feasibility of the proposal.

2 - A decision support model for the choice of culti-
vars of deciduous fruit on a Western Cape farm
Wim Gevers

One of the prime agricultural export products of the Western Cape
region of South Africa is deciduous fruit. Over the past number
of years there have been major changes in popularity of cultivars.
A model was built to determine how existing farms with a current
portfolio of fruit trees should change over time to become more prof-
itable by systematically replacing old trees with new cultivars, taking
into account cash flow and labour constraints. Many of the farms in
the region can become more profitable by converting current stock
to newer cultivars.

3 - A Bulb Acquisition Planning Model for a Chilean
Lily Flower Enterprise
Alejandro Mac Cawley, Sergio Maturana, Manuel Aspillaga

The acquisition process of raw materials in the flower industry in-
volves a large number of technical, biological and economic vari-
ables. We develop a Bulb Acquisition Planning (BAP) mixed inte-
ger optimization model (MIP). The model incorporates aspects such
as substitutability, precocity, risk diversification, seasonality, and in-
ventory among others. The model was implemented using enterprise
data from production planning executed in the past season. Finally
the results of the BAP model and the executed plan were compared
with respect to cost, container programming and inventory mainte-
nance.

� ME-07
Monday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom 3

OR-in-Development 3

Stream: OR-in-Development Prize Competition
Invited session
Chair: L. Paul Fatti

1 - Visitor profile, satisfaction levels and clustering of
tourists for decision making in Michoacan, Mexico
Marco Serrato, Juan Tello,

A survey was conducted on tourists that visited Michoacán, México,
to determine their profile and satisfaction levels. A cluster analysis
was developed to categorize their lifestyle. A regression analysis
was then performed to identify variables that influence satisfaction.
Results are satisfactory since consequent actions have increased rev-
enues reported by organizations
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2 - Integrated Aircraft Fleeting and Routing at TunisAir
Mohamed Haouari, Najla Aissaoui, Kamel Berrima, Hanif
Sherali, Farah Zeghal Mansour

We address models and solution approaches for integrated airline op-
erational planning problems, that arise at the Tunisian national car-
rier, TunisAir, where the fleeting and aircraft routing problems are
considered simultaneously. Computational experiments conducted
on real-data show that the proposed approaches are effective, fast,
easy-to-implement, and robust.

� ME-08
Monday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom 4

Muliple Criteria Decision Aiding: Sorting
problems

Stream: Decision Analysis
Invited session
Chair: José Rui Figueira

1 - Extension of the FlowSort method to multiple refer-
ence profiles for the definition of the categories
Philippe Nemery

Generally, in sorting problems the categories are defined by unique
central or limiting profiles for each category. In this paper we will
present some extensions of the sorting method called FlowSort to the
case in which the ordered categories are defined by several limiting
or central profiles. Therefore, we will consider the definition of the
reference profiles as uncertain and propose a stochastic extension of
FlowSort. This approach can under certain conditions be applicable
for the sorting problem in a group-decision making context.

2 - Relational Multicriteria Clustering : A new model
Stefan Eppe, Yves De Smet

In multiple criteria, as the number of the alternatives increases, in-
terpretation of the results gained through classical multicriteria out-
ranking methods however becomes difficult. This paper will fur-
ther explore the spoor of relational multicriteria clustering methods,
which address the aforementioned drawback by synthesizing the re-
sults into clusters, yet giving valuable information about the rela-
tions between them. After reviewing the latest results achieved in
the case of binary outranking relations, the extension to valued pref-
erence relations will be analysed.

3 - Electre Tri-C: A Multiple Criteria Ordinal Classifica-
tion Method Based
José Rui Figueira, Juscelino Almeida-Dias, Bernard Roy

In this paper we propose an outranking method for ordinal clas-
sification or sorting problems within the Electre framework. This
extension considers that the pre-defined and ordered categories are
based on central actions instead of profile-limits. Some properties
for an assignment rule, structural requirements, and natural condi-
tions should be fixed before designing the assignment rule. Then,
two different assignments rules, one ascending and the other de-
scending are proposed. The paper contains also the theoretical foun-
dations of the new method and other extensions.

� ME-09
Monday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom 5

Simulation 3
Stream: Simulation
Contributed session
Chair:

1 - Reliability modelling as a tool to assist plant design

Production plants are designed all over the world to create product
and throughput to make profit. Usually, once it is commissioned the
throughput promised and what is seen differs dramatically. . . why?
Was availability realistically assessed during design, can it be im-
proved with simulation models?

2 - Refinery Stochastic Modelling
Marlize Meyer
Stochastic modelling (Arena) is used in two Petrochemical Refiner-
ies (coal to liquid and crude oil) to model the complete value-chain
using several semi-integrated models. This is an unconventional use
of stochastic models. This presentation elaborates on the integration
focus across the value chains and how these models link to other
models in the integrated system.

3 - Determining tactical operations policies for an auto
carrier using discrete-event simulation
, James Bekker

We report on a simulation study that was done to assist an auto car-
rier with tactical planning. The objective is to identify a fleet com-
position and operational policies that would maximise the number
of cars delivered, while being on time. Carrier utilization must be
maximised, adhering to staff and maintenance schedule constraints.

� ME-11
Monday, 4:00 PM - 5:30 PM - Convention Centre: Committee
Room 2

Container Shipping Flow

Stream: Container Ports
Invited session
Chair: Meng Qiang

1 - Container Shipping Network Problems with Con-
tainer Management and Competition among Ship-
ping Companies for Mega-ship Era
Koichi Shintani, Akio Imai, YingLai Wang
This study addresses the issue of designing service networks for con-
tainer liner shipping while explicitly taking into account empty con-
tainer repositioning and competitive circumstances. The liner ship-
ping industry is faced with the problem of allocating empty contain-
ers. Two typical kinds of shipping networks are examined by math-
ematical modeling: Multi-port calling and Hub-&-Spoke. From
viewpoint of viability of mega-ship, it is expected to be the signifi-
cant issues that how to reduce the transshipment cost (handling cost)
in hub ports for an efficient distribution of empty containers.

2 - Optimal Fleet Planning with Cargo Demand Uncer-
tainty for Liner Shipping
Meng Qiang, Tingsong Wang, Tien Fang Fwa
This paper first builds a stochastic programming model for the op-
timal liner fleet routing problem that aims to maximize the profit
through the assignment of containerships to a finite set of candidate
routes, and the determination of the required service frequency and
the number of containers to be transported by each ship between
each pair of ports. Based on the model, it proceeds to develop a
stochastic dynamic programming model for the optimal fleet plan-
ning with cargo demand uncertainty. Numerical examples are used
to demonstrate the proposed models and solution methods proposed
.

� ME-12
Monday, 4:00 PM - 5:30 PM - Convention Centre: Committee
Room 4

Finance: Portfolio optimisation

Stream: Finance
Invited session
Chair: emmanuel jurczenko
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1 - A Mixed Integer Programming Approach to Dy-
namic, Multi-Criteria Portfolio Optimization

MIP formulation and weighting approach are proposed for dynamic
portfolio optimization over a rolling planning horizon. The objective
is to allocate wealth on assets to maximize the weighted difference
of the portfolio expected return and the threshold of the probability
that the return is not less than a required level.

2 - FSD portfolio optimality test
Milos Kopa,
This study develops a test for first-order stochastic dominance (FSD)
optimality of a given portfolio relative to all possible portfolios. To
simplify the search over all increasing utility functions, we reformu-
late the problem in terms of piecewise-constant utility functions. We
provide a linear programming criterion for implementing the test. To
identify the input for the linear programming problem, we may use
mixed-integer linear programming or subsampling techniques. We
show that the US stock market portfolio is significantly (98%) FSD
non-optimal relative to benchmark portfolios.

� ME-14
Monday, 4:00 PM - 5:30 PM - Sandton Sun: Maroela North

DEA: AHP / MCDM
Stream: DEA and Performance Management
Invited session
Chair: Valério Salomon

1 - A Comparison among Dominant AHP, similar Dom-
inant models and ANP
Eizo Kinoshita
AHP was proposed by Saaty and he extended AHP to ANP as net-
work structure with Super matrix. This paper compares Dominant
AHP (proposed by Kinoshita Nakanishi), similar Dominant mod-
els (Belton/Gear Model,Referenced model,Linking pins model) and
ANP. Also presents numerical example and process of above meth-
ods. Next we introduce the basics of AHP/ANP and explain princi-
ple rule of Dominant AHP. Moreover we describes numerical exam-
ples of Dominant AHP,similar models.

2 - An Application of the AHP Method to Analyze Road
Paving-Routing Alternatives
, Christiane W. Nogueira

We present the results of an application of the AHP method in-
volving qualitative and quantitative criteria for ranking road paving-
routing alternatives, in the Itajai Valley Region, Santa Catarina,
Brazil. The main outcome of the study is its contribution for the
development of a unified methodology intended to define the best
routes for road paving in the hinterland, ensuring that public re-
sources are applied in the best way, and therefore providing higher
returns for the community.

3 - Tests of Column Averaging for MCDM Ratios
William Wedley, Eng Choo
Various methods are available to elicit preference ratios from a
paired comparison matrix. Columns of the matrix and other poten-
tial columns are separate estimates of the ratios. This study investi-
gates a new method, column averaging. From simulated true values,
perturbated matrices are used as data to test the efficacy of various
methods.

� ME-16
Monday, 4:00 PM - 5:30 PM - Sandton Sun: Jacaranda

Operations Management: Inventory risk,
assortment, and pricing

Stream: Operations Management
Invited session
Chair: Frank Y Chen

1 - Comparison of Models for Managing Profit Risk in
Inventory Systems
Candace Yano, Houmin Yan, Hanqin Zhang

Many different approaches have been suggested for managing risk
in inventory systems. We consider a situation with uncertain de-
mand in which the decision-maker wishes to manage his risk with
respect to meeting profit targets in each of several time periods
via inventory-related decisions. We explore differences among so-
lutions from mean-variance, conditional-value-at-risk and chance-
constrained representations of these problems. We illustrate the ad-
vantages of using the chance-constrained model, both in terms of
profit considerations and in ease of implementation.

2 - A Censored Newsvendor Model with Unnormalized
Probabilities
Suresh Sethi, Alain Bensoussan, Metin Cakanyildirim

This paper revisits the finite-horizon model of a censored newsven-
dor by Ding et al. (2002). An important result claimed there with-
out a proper proof is that the myopic order quantity is always less
than or equal to the optimal order quantity. Lu et al. (2005b) have
supplied a correct proof of the result. We analyze the same model
using the concept of the unnormalized probability, which simplifies
the dynamic programming equation and facilitates the proof of the
claim. Moreover, it produces the proof of the existence of an optimal
solution for an infinite-horizon setting of the problem.

3 - Dynamic Assortment Planning
Felipe Caro, Rene Caldentey

We investigate optimal assortment planning strategies for a retailer
with limited shelf space. The retailer can choose among basic and
fashion items with low and high risk (and return) respectively. De-
mand learning is allowed and depends on the amount of space al-
located to the volatile products. Our motivation is in the apparel
industry, and we explicitly model the vogue as a stochastic process
that the retailer tries to follow. The objective is to maximize the
long-term value of the retail business by dynamically adjusting the
menu of products on display.

4 - Dynamic Pricing and Inventory Control in a Make-
to-Stock Queue with Information on the Production
Status
Frank Y Chen

This paper addresses the dynamic pricing problem of a single-item,
make-to-stock production system. Demand arrival rates depend on
the selling price, and item processing times follow an Erlang dis-
tribution to capture the information on the production status. We
characterize the optimal policy which coordinate the production and
pricing decisions. We also use our model to quantify the benefit of
emerging technologies such as RFID that can provide information
on the production status or the location of the pipeline inventory
along the supply chain.

� ME-17
Monday, 4:00 PM - 5:30 PM - Sandton Sun: Oleander

Modeling Languages and Solver
Interfaces
Stream: OR/MS Software
Contributed session
Chair: Robert Fourer

1 - Introducing CoinMP: A Simple C-API Windows DLL
and Linux implementation of CLP, CBC, and CGL
Bjarni Kristjansson

The COIN Open Source Initiative has become very popular in the
recent years. To make life easier for users that simply want to solve
models and not compile C++ applications, we have developed a stan-
dard C-API Windows DLL CoinMP.DLL that implements most of
the functionality of CLP, CBC, and CGL. A Linux/Unix version us-
ing AutoMake is also available.
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2 - Extended Mathematical Programming in GAMS
Jan-Hendrik Jagla, Michael Ferris, Alex Meeraus

Modeling systems support a wide collection of established mathe-
matical programming classes through their MP solver clusters. The
classical interface between a modeling system and a MP solver con-
sists of passing on information about the constraint matrix and func-
tion and derivative evaluations for non-linear problems. With emerg-
ing new model types and advanced solver technology the need in-
creased for exchanging more structural model information. We will
outline recent additions to the GAMS system that allow solving new
model classes using established methods.

3 - The Optimization Services Project on COIN-OR:
Progress and Plans
Robert Fourer, , Kipp Martin

We describe Optimization Services (OS), a unified framework for a
new generation of Internet optimization systems, which has advan-
tages for both developers and users of optimization software. OS
incorporates XML-based standards for representing and communi-
cating optimization problems, so that each solver needs only one
interface. Components of OS include an XML-based representation
for problem instances and a corresponding in-memory representa-
tion. An open source library, hosted on COIN-OR, provides utilities
for reading and writing these representations and for converting be-
tween them.

� ME-18
Monday, 4:00 PM - 5:30 PM - Sandton Sun: Syringa

Survivable Telecommunications Network
Design

Stream: Telecommunications
Invited session
Chair: Luís Gouveia

1 - Path Generation Issues in Survivable Network De-
sign Problems
Michal Pioro, Tomasz Sliwinski, Michal Zagozdzon,
Wlodzimierz Ogryczak, Mateusz Dzida

The paper deals with network design problems where, in the case of
a failure, the affected primary flows are restored using assigned pro-
tection paths. The problems are formulated as linear programmes
using the non-compact link-path notation of multi-commodity flow.
The paper presents and compares path (column) generation algo-
rithms enabling efficient resolution of the considered design prob-
lems for networks of realistic size.

2 - Survivable Network Design with Uncertain Traffic
Requirements
Fanie (SE) Terblanche, Roland Wessäly, Giel Hattingh

Obtaining optimal solutions for the survivable network design prob-
lem with fixed traffic requirements has proven to be computationally
challenging. The situation becomes worse when uncertain traffic re-
quirements are considered. For obtaining good solutions we con-
sider a scenario based formulation of the problem and explore an
iterative polyhedron expansion technique as a solution approach

3 - The K-edge-connected 3-Hop constraint network
design polyhedron
Bernard Fortz, Quentin Botton, Luís Gouveia

The K-Edge-Disjoint Hop-Constrained Network Design Problem
consists in finding a minimum cost subgraph such that there exists at
least K edge-disjoint paths of length at most L between given pairs
of nodes. This problem was considered in the past using only design
variables. We consider an extended formulation, introducing flow
variables to model the paths. New classes of valid inequalities are
added to strengthen the model leading to the complete description of
the associated polyhedron for L = 3.

� ME-19
Monday, 4:00 PM - 5:30 PM - Sandton Sun: Acacia

Maintenance 1
Stream: Maintenance and Reliability
Invited session
Chair: Adiel Teixeira de Almeida

1 - Managing Warranted Systems Sold with Additional
Service and its Optimal Maintenance Policy

We investigate a system with free warranty involving minimal repair.
Additional service is offered whereby repair level of first failure can
be chosen. What is the optimal choice? How does inclusion of ad-
ditional service affect consumer’s system maintenance policy? We
study optimal strategy structures and provide numerical examples.

2 - Preventative maintenance regimes under machine
obsolescence
Diego Ruiz-Hernandez, Christopher Kirkbride

We consider a variant of the machine maintenance problem in which
the decision-maker may continue to maintain ageing equipment or
decide to upgrade. Our aim is to develop maintain/upgrade heuris-
tics that attempt to minimise expected costs incurred in maintaining
a facility/fleet of machines and numerically evaluate their perfor-
mance.

3 - Multicriteria decision approaches for selection of
preventive maintenance intervals in the context of
service production systems
Adiel Teixeira de Almeida, Cristiano Cavalcante

Multicriteria approach is generally necessary for selection of preven-
tive maintenance interval in service production system. In this kind
of system the product is produced while the client is being served
and the product may be received with disturbs caused by failures.
Then, the losses regarding failures can not be simply accounted for
in a monetary way. In these systems the preventive maintenance has
to account for several different objectives such as: cost, reliability,
downtime and quality. The paper this problem is analysed through
multiattribute utility theory and PROMETHEE methods.
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Tuesday, 8:00 AM - 9:30 AM

� TA-01
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 1

Combinatorial Optimization: Recent
Advances in Scheduling

Stream: Combinatorial Optimization
Invited session
Chair: Ibrahim H. Osman

1 - A Variable Neighbourhood based Heuristic for the
Heterogeneous Fleet Vehicle Routing Problem
Niaz Wassan, , Said Salhi

The VRP with heterogeneous fleet is investigated using some adap-
tations of the basic VNS by exploring several types of neighbour-
hoods and local searches. The initial solution is obtained by the Di-
jkstra’s algorithm based on a well defined cost network. The method
is tested on existing and new (larger) data sets.

2 - Evaluation of Heuristics for the Weighted Tardiness
Single Machine Scheduling Problem with Periodic
Maintenance
Ibrahim H. Osman, hocine belouadah, Krzysztof Fleszar

We consider the problem of scheduling a set of jobs on a single ma-
chine with its own schedule of periodic-maintenance operations with
the objective of minimizing the total weighted tardiness of jobs. This
problem can be shown to be NP-hard. A number of heuristics based
on well-know dispatching rules in addition to new ones are devel-
oped. Computational experience are reported on a set of benchmark
instances with different characteristics to evaluate the effectiveness
of the proposed heuristics.

� TA-02
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 2

Integer Programming

Stream: Optimization
Contributed session
Chair: Fabrice Talla Nobibon

1 - Integer programming models for the optimization
of promotion campaigns
Frits Spieksma, Fabrice Talla Nobibon, Roel Leus

This paper presents different related models for the optimization of
promotion campaigns based on integer programming. We describe
different algorithms (exact and heuristics) for solving the developed
models and discuss the results on the comparison of their efficiency
based on computational experiments.

2 - Solutions diversification in a column generation
scheme
Nora Touati, Lucas Létocart, Anass Nagih

It is well known that the addition of many columns to the master
problem at each iteration of column generation, allows to character-
ize the optimal base more quickly, so, we get a decrease of the num-
ber of iterations. Unfortunately, this intensification quickly over-
loads the master problem and generally, the optimal base contains a
very restricted subset of the generated columns. Thus, we compute a
big proportion of bad columns. We study in this work some caracter-
istics of the generated columns and try, using different algorithms,
to select good ones to insert into the master problem.

� TA-03
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 3

Optimization Modeling for the Public
Sector
Stream: OR and the Public Sector
Contributed session
Chair: Mali Sher

1 - Network flow methods for best approximation of
exact quotas in biproportional apportionment
Paolo Serafini,

We apply mathematical programming techniques to the problem of
assigning seats in the Italian parliament with the goal of respecting
double proportionality as much as possible. Minimizing the maxi-
mum error among seats assignments can be done polynomially. We
address also the problem of finding a certificate proving optimality
to the layman.

2 - Applying Mathematical Modeling Approaches for
Investigating Japanese Food Supply Security Sys-
tem
Tatsuo Oyama

We investigate the past decreasing trend of the food self-sufficient
ratio (SSR) in Japan with their causes, then try to decompose these
decreasing changes into two main factors (i) the change in calories
supplies, and (ii) the change in the SSR itself. We show a Japanese
food supply and demand network in order to build an optimiza-
tion model representing Japanese food supply system. Optimization
model analyses can be applied for this food supply network system,
thus numerical results for improving Japanese SSR are shown with
our strategic policy anaysis.

3 - A locate-allocate model for interurban traffic police
vehicles
Mali Sher, Nicole Adler, Shalom Hakkert, Jonathan S.H.
Kornbluth

Interurban traffic police vehicles (ITPV) both provide assistance to
drivers and uphold the law. The police working method locates ITPV
on critical sections of the network. The ITPV handle calls for ser-
vice on the network and attempt to be conspicuous on the chosen
sections in order to prevent illegal behavior and to issue tickets for
traffic violations. Consequently, coverage of the network is impor-
tant as is their location in order to maximize utility. A multi-criteria
decision problem has been defined with a flow-capturing objective
function under a legally-defined coverage constraint.

� TA-04
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 4

Sports and OR

Stream: OR and Sports
Invited session
Chair: James Cochran

1 - A DEA approach to selecting line-ups of a baseball
team
Nobuyoshi Hirotsu, Tohru Ueda

We propose a DEA approach to selecting line-ups of a baseball team.
In this approach, we evaluate baseball players from the view point
of uniqueness, and show the evaluation of players by means of DEA
efficiency together with Scoring Index, a measure of batting abil-
ity. We then evaluate line-ups by the number of the DEA effective
players and the expected runs scored in a game. We illustrate this
method using real data of MLB, and demonstrate how this approach
may help to select the line-ups, by showing the actual line-ups with
the expected runs scored and the number of effective players.
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2 - Referee assignment in sports leagues: Exact and
approximate multi-objective approaches
Celso Ribeiro, Alexandre Duarte

Amateur sports leagues face the problem of assigning referees to
the games of a competition. The number of referees may vary, de-
pending on the sport, league, and tournament. Referee assignment
is subject to a number of constraints and optimization criteria. The
problem consists in assigning referees to all games of a tournament.
We propose exact and approximate algorithms for a bi-objective
problem variant: the exact algorithm based on dichotomic search
makes use a vehicle routing formulation, while the approximate one
is based on the ILS metaheuristic combined with an embedded MIP
strategy.

3 - Bender’s Approaches to Sports Scheduling
Michael Trick

Sports scheduling has proven a rich area for exploring alternative ap-
proaches for discrete optimization. Even relatively small instances
can be hard to solve, and there are a wide variety of problem types to
choose from. I will outline results on league and umpire scheduling
involving the use of logical Benders’ constraints. These approaches
can be orders of magnitude faster than direct integer programming
methods.

4 - Is the March Madness Seeding Process Consis-
tent?
James Cochran, Kevin James

In the NCAA Division 1 men’s team basketball tournament, we ex-
pect the proportion of wins by lower seeds to be highest in early
rounds and decline as rounds progress. However, these proportions
are not realizations of simple binomial processes; in each round the
probability a lower seed wins varies greatly, producing a mixture of
binomial processes. We model a round as a binomial process aug-
mented by a beta prior, set a parameter equal to the round, and find
the MLE of the other parameter to assess reduction in variation of
the probability a lower seed wins as the tournament progresses.

� TA-05
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
1

OR Education 1
Stream: OR Education
Invited session
Chair: Peter Bell

1 - Preparing students for the world of OR work: Lan-
caster’s experience
Graham Rand,

Lancaster’s 12-month MSc course has been established for over 40
years and concludes with a 4 month project for an external organisa-
tion. The aim is not only to give students real world OR experience
but also to deliver real benefits to the client organisation. We report
on our experience, including preparing the students and the issues
involved in setting up the projects, supervising and assessing them.

2 - Six sigma in a tertiary education environment
Ilze Du Plooy, CJ Swanepoel, MF Immelman, Willemien
Van Hoepen

The University of South Africa is a distance education institution
with more than 250 000 registered students. It relies mainly on
print-based study material that is collated and sent by mail, carrier or
handed to the student when s/he registers. The collation and pack-
ing process was taxed to its limits, and the delays in despatching
material started affecting the success rate of students. Members of
the Department of Decision Sciences applied Six Sigma principles
in the store of the Department of Despatch to optimise the process.

3 - Learning Operations Research Online: Benefits,
Challenges and Experiences
Javier Faulin, Sara Veronica Rodriguez-Sanchez, LluisM
Pla, Angel A. Juan, Pau Fonseca i Casas
Some benefits, challenges and experiences related to the teaching
and learning of operations research (OR) in online environments
are discussed. Information technologies offer new ways to teach
and learn OR in agriculture studies. In particular, they have driven
the growth of distance learning opportunities, as students who are
time bound or place bound can now access OR courses at their
convenience. The use of computer software and collaborative e-
learning to increase students’ motivation for OR are also discussed.
Finally, some real experiences in different online environments are
described.

4 - Cases for teaching revenue management
Peter Bell
This presentation reviews and discusses a number of real-world
cases that bring a degree of realism to the teaching of revenue man-
agement topics.

� TA-07
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
3

Economic Development: Modelling and
Finance
Stream: OR and Economic Development
Contributed session
Chair: Paul Randall

1 - Development of resource utilization of construc-
tion production in Latvia
Ineta Geipele, Janis Vanags
With the fast economic development of Latvia, overfull demand of
construction production has increased that has lead to the price rise
of construction production. In the research the main attention is
given to construction resources - workforce, building materials and
available fixed assets of companies producing building materials.
Due to the augmentation of shortage of manpower in the economics,
the issue of wider usage of civil engineering resources and technical
equipment will become more topical in future.

2 - An Empirical Analysis of Capital Structure
Alain Chevalier,
In this paper, we investigate empirically the determinants of capital
structure of 293 listed companies in Jakarta Stock Exchange (JSX).
There is a change of financing behaviour in pre and post-crisis period
in Indonesia. In pre-crisis period profitability has a positive corre-
lation with debt ratio but during the crisis and in post-crisis period
the relation is negative. Before crisis, trade-off theory is favourable
whereas in post-crisis period pecking-order theory is more relevant.

3 - DEA Methods in the Moldavian Economy
Tkacenko Alexandra
The Moldavian economy has recently gone through a very hard pe-
riod. Events such as political independence and the introduction
of a national currency led to great economic perturbations. That is
why defining directions of development for the national economy is
important. In this work we present an analysis of the situation of
some sectors of the Moldovian economy. This was possible using
the DEA technique based on a mathematical programmer approach.
An analysis of some data concerning the efficiency or inefficiency of
the sectors using the Efficiency Measurement Programs is provided.

4 - Performance and Budgeting
Paul Randall
Namibia embarked on a programme to link resource allocation to
outcomes, culminating in the formal launch of a new National Bud-
get system. The way that system was developed is described along
with the initial results from its use and the means by which the nec-
essary change in mindsets is being entrenched.
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� TA-08
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
4

Multicriteria Applications

Stream: Decision Analysis
Invited session
Chair: Theodor Stewart

1 - Using MCDA to measure poverty
Vivien Kana Zeumo, Alexis Tsoukiàs
Is it possible to measure poverty in a meaningful way, suitable to the
pursuit of an effective policy of poverty reduction? We present an
approach based on the use of ordinal measurement techniques de-
rived from classification and multi-attribute decision analysis meth-
ods. The hypothesis is that there is no objective measure of poverty,
but only measures instrumental to a poverty reduction policy. The
issue of meaningfulness is analysed both from a theoretical point
of view (measurement theory) and from an operational one (policy
effectiveness). The case of Burkina Faso is discussed.

2 - Participatory Decision Processes and Decision
Support
Alexis Tsoukiàs, Katherine Daniell, Chabane Mazri
Participative decision processes are becoming of increasing impor-
tance in modern societies due to the demand of legitimation and the
difficulty to handle complex problem situations. The result is a de-
mand for decision support tools and methodology able to capture the
characteristics of such processes and to be relevant for the participant
stakeholders. In the paper we present a number of methodological
issues characterising participative decision processes and we show
how these influence the type of decision aiding provided. Two case
studies are used in order to support our claims.

3 - Modelling Biobjective User Equilibrium on a Toll
Highway Network
Judith Y.T. Wang, Andrea Raith, Matthias Ehrgott
We present a route choice model for a toll highway network based on
biobjective user equilibrium defined as the condition that traffic ar-
ranges itself in such a way that no individual trip maker can improve
either his toll or travel time without worsening the other component
by unilaterally switching routes.

4 - Goal Programming for benchmark selection in DEA
Theodor Stewart
Benchmark performance levels are an important output of DEA, but
are typically based on a simple input or output orientation (either set-
ting input targets for fixed outputs or vice versa). Management may
wish to set performance targets which imply adjustments on both
inputs and outputs, in order better to achieve broader organizational
goals. A combined DEA/GP model is proposed for this purpose, and
illustrated with numerical results.

� TA-09
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
5

Facility Location and Routing

Stream: Routing
Invited session
Chair: Celeste Pizarro

1 - A location model with preferences
Sergio García Quiles, Alfredo Marín
The Simple Plant Location Problem is a well-known problem in lo-
cation literature: facilities are opened and customers allocated to the
open facilities to optimize some kind of profit. This model can be
extended by taking into account customers’ preferences and embed-
ding them into the model. How can this be done and some properties
of the resulting model will be shown.

2 - Using reduced formulations with modern heuris-
tics for solving large scale hub location problems
Enrique Dominguez
Hub location problems are difficult to solve exactly. The best meth-
ods available so far cannot solve instances with a large number of
demand points unless the number of potential hubs is significantly
restricted. The fact that both the number of variables and constraints
increases rapidly with problem size means that these formulations
are not amenable to exact techniques. In order to make hub location
problems more tractable, it is important to reduce the problem size.
In this work a framework for making reduced hub location formula-
tions is presented.

3 - The Facility Location Problem with Stochastic De-
mands
, Elena Fernandez, Francisco Saldanha-da-Gama

We consider a facility location problem where we suppose that the
customers demands follow a Bernouilli distribution. The demand
of each customer must be satisfied from the same facility, and each
open facility has a capacity that represents the maximum number of
customers that can be allocated to it. Thus, for a given realization
it is possible that some of the customers with demand will not be
served, which implies a penalty cost. We define a recourse function
and we formulate the problem in terms of finding an a priori solution
that minimizes the expected cost of the recourse function.

4 - A computational comparison of several formula-
tions for the multi-period incremental service facil-
ity location problem
Celeste Pizarro Romero, Antonio Alonso-Ayuso, Elena
Fernandez, Laureano Fernando Escudero, , Yolanda
Hinojosa
We present three 0-1 equivalent formulations for solving the strate-
gic problem of timing the location of facilities and the assignment of
customers to facilities in a multi-period environment, where all pa-
rameters are known. They are based on the so-called impulse vari-
ables and step variables. An extensive computational comparison
is performed. As a conclusion, the hybrid impulse-step formulation
provides better computational results than any of the other two for-
mulations.

� TA-10
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
6

Project Scheduling: Resource Allocation

Stream: Operations Management
Contributed session
Chair: Boaz Golany

1 - Upon One Strategic Model in Project Management
Avner Ben-Yair, Dimitri Golenko-Ginzburg
The project of designing a new product is considered. The problem
is to reallocate the company’s expenses within the product’s life cy-
cle to maximize the company’s profit. We deal with optimal budget
reallocation within product’s life cycle, including the sub-period of
designing the new product, as well as the sub-period of distributing
the manufactured product on the market. The problem deals mostly
with determining the product’s selling price.

2 - Selection and planning of downsizeable projects
under uncertainty
Roel Leus, , Willy Herroelen
Project selection and planning involves choosing the right projects
and allocating resources to these projects. We consider the case of
static project selection, where the set of projects available for exe-
cution during the planning horizon is known in advance. Since all
projects have uncertain requirements of renewable resources, which
are available in limited amounts, resources may become overcom-
mitted. If a resource shortfall should occur, several remedies exist:
abolishing projects, reducing the scope of some projects, etc. We
study the case where projects are downsized in such an event.
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3 - Allocating resources to R&D projects in competi-
tive environments
Boaz Golany

R&D firms select in which projects to invest and at what levels in
competitive and uncertain settings. We build a model that deter-
mines how to allocate a fixed budget among several projects so as
to maximize the total expected profit for any number of firms and
projects. We analyze cooperative vs. competitive situations and
identify the gap between the respective outcomes. Mechanisms are
proposed to induce firms acting in competitive settings to select a
modified Nash solution which coincides with globally optimal solu-
tions.

� TA-11
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 2

Operations Management: Health Care

Stream: Operations Management
Invited session
Chair: Yehuda Bassok

1 - Improving Patient Experience: ETC Model for De-
signing Service Systems
Sriram Dasu

To design service delivery systems that go beyond objective process
measures we need to understand how patients process experiences.
Behavioral sciences suggest that our assessments of a service en-
counter are based on three related factors: Emotions, Trust and Con-
trol - the ETCs of service. This talk will describe how patient expe-
riences could be managed using the ETCs model. We will discuss
an ongoing study involving patients undergoing radiation therapy.

2 - Improving Supply Chain Performance by Process
Innovation in a Health Care System
Chang W. Lee, N. K. kwak

Supply chain performance improvement has received a great deal
of attention in the health-care industry. The paper considers sev-
eral scenarios to innovate existing health-care processes. In order
to reconcile this strategic process innovation matter, primary busi-
ness processes are considered to modleing. The solutions to main-
tain effective supply and other business functions are identified and
discussed. The study compares the proposal system with the current
system. Results suggest that management seeks strategic advantages
in health care supply chain system.

3 - Rationing of HIV treatment in resource constrained
settings under supply uncertainty
Sarang Deo, Charles Corbett

HIV clinics operating in developing countries have to contend with
an uncertain supply of drugs. This creates a trade-off between en-
rolling new patients and providing uninterrupted treatment to those
already enrolled. We formalize this trade-off using stochastic dy-
namic program, derive the optimal policy for the number of new
enrollments and compare its performance with that of policies used
in practice. We discuss the relevance of our model to the resource
allocation decision in non-profits.

� TA-12
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 4

Finance: Revenue management and
pricing

Stream: Finance
Invited session
Chair: A. D. Amar

1 - Retail Revenue Management under Competition
Juan-Carlos Ferrer, Pedro Leon

We analyze a stochastic retail revenue management problem consid-
ering competition. We obtain an optimal pricing policy for periodic
revisions in a non-cooperative duopoly market with perfect infor-
mation (inventory levels are common knowledge at all times). We
observed that there are price zones which depend upon the level of
inventory of each firm. When these levels are high, the Nash equilib-
rium prices are fixed during the season and depend on the valuation
that consumers have for each product. We also studied the effect of
the reservation prices variability on the optimal pricing policies.

2 - Revenue Management for Professional Services
Cornelia Schoen

For professional service providers (PSP), people skills are key as-
sets. Work is typically project-driven, with high levels of client in-
volvement. To remain competitive, a PSP has to match its resources
with client needs. We present a MIP that combines revenue- and
project-management to determine for a given period 1. the project
requests to carry out along with their prices; 2. how, by whom,
and when to execute key activities, considering the impact on client
value; 3. the composition of the workforce with distinct capabilities;
to maximize profit. A case study shows the applicability.

3 - How Firms Succeed: A Longitudinal Study of Re-
source Allocations in Firms from their Birth on-
wards
A. D. Amar

From the patterns of behavior of more than fifty-seven firms drawn
from a period starting from their birth to the first fifteen years of
their lives, this paper reports results on how firms succeed in grow-
ing their revenues. The results are derived by relating success to
the allocation of resources to four major revenue enhancing activ-
ities: R&D; selling, general and administration; capital expenses;
and property, plant and equipment. Strategies flowing out of deci-
sions that contributed to their success and can be transferred to other
firms are related in the paper.

� TA-13
Tuesday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 5

Finance: Auctions
Stream: Finance
Invited session
Chair: Aurélie Casier

1 - Optimal Release and Empirical Analysis of Online
Auctions
Fredrik Odegaard, Martin Puterman

We consider a seller that wishes to sell a fixed number of items us-
ing a sequence of, possibly overlapping, single-item online auctions.
The decision involves a trade-off between a holding cost and a higher
expected final price the fewer the number of simultaneous auctions.
The problem is formulated as a discrete time Markov Decision Prob-
lem, and conditions to ensure a control limit policy is optimal are
discussed. An empirical analysis based 5000+ ebay auctions from
one of the largest consumer electronics firms is also included.

2 - About the combination of multi-attribute offers in
an English auction context.
Aurélie Casier, Yves De Smet

We consider Combinations of Multi-Attribute offers in English Auc-
tions. This combination can be performed either by the auctioneer at
the end of the auction either by the bidders during the auction itself.
We study the impacts of combining on these two designs through,
among others, auctioneer’s and bidders’ expected revenue.
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� TA-14
Tuesday, 8:00 AM - 9:30 AM - Sandton Sun: Maroela North

DEA: Applications in transport

Stream: DEA and Performance Management
Invited session
Chair: Nancy Eleria

1 - A hierarchical programming model for the evalua-
tion of transit network configurations using DEA
Esteve Codina, Mohamed Salim Guenatri

The design of transit transportation networks is carried out in prac-
tice by engineers who take into account a big number of factors.
Usually, the design alternatives are very distinct from each other and
no binary variables design models can be used. The question is then
to choose a solution. In this paper the concept of DEA is illustrated
as a basis for the formulation of Nash game models problems whose
lower level models are parametrized and congestion sensitive equi-
librium transit assignment models.

2 - Measuring the efficiency of Brazil’s interstate bus
companies with DEA
Antonio G.N. Novaes

The paper describes an application of DEA to measure the technical
and scale efficiencies of interstate bus transport in Brazil. A sample
of 129 companies is analyzed. Strong output asymmetry is observed,
with 20% of the firms responsible for 82% of the production. Eight
inputs and one output, represented by annual passenger-kilometers,
are assumed. Since total weight flexibility may produce misleading
results in DEA applications, weight restrictions were introduced into
the model. Finally, the benchmarking process of non-efficient firms
is discussed for some DMUs.

3 - Comparative Study on Performance Measurement
of Philippine Seaports
Nancy Eleria

The Philippines is an archipelago and because of her geography, wa-
ter is a major means of transport. Seaports are constructed to serve
many inter island vessels plying regularly from/to islands. At present
about 114 seaports are located throughout the country. The author
was motivated to make a study with the main objective of measuring
their performances using five factors such as cargo and passenger
traffic, number of ship call, berth length, and service time. The main
output is a comparative analysis of their efficiencies using data en-
velopment analysis.

� TA-15
Tuesday, 8:00 AM - 9:30 AM - Sandton Sun: Maroela South

DEA: Applications in industry

Stream: DEA and Performance Management
Invited session
Chair: Babeth Isa Fernando

1 - Evaluation of Customer Impact on Innovation
Strategies
, Gulgun Kayakutlu

Information gathered through customer collaboration has an improv-
ing importance in innovative strategies. Objective of this study is to
evaluate the customer relation processes on in a variety of innova-
tion strategies targeted by SMEs in food industry. Innovation factors
for industry are investigated as a multi criteria decision problem and
a framework is proposed by using ANP. The importance of the clus-
tered criteria is ranked in five companies to determine the focus of
innovative case strategies. This paper will be stimulating for the
SMEs in designating the innovation strategies.

2 - Measuring technical efficiency of Philippine
Gourmet Coffee Industry: An Envelopement and
Multiplier DEA Model
Babeth Isa Fernando

The paper measures the technical efficiency scores of top 15
Gourmet Coffee Companies in the Philippines between 2006 and
2007 using a DEAfrontier model. Findings show there are 10 cof-
fee shops that managed to utilize their three inputs efficiently while
there are atleast 7 companies obtained the desired output level.

3 - A Methodology for Evaluating the Quality of State-
sponsored Primary Health Care
, João Neiva de Figueiredo, ,

A multi-stage DEA methodology for primary health care evaluation
is developed. The methodology assesses municipal priorities at three
levels: basic health risk reduction and universal access; preemptive
and preventive community actions and individual treatment and re-
covery; and different patient segments (e.g., by age group). An ap-
plication in Brazil is presented.

� TA-16
Tuesday, 8:00 AM - 9:30 AM - Sandton Sun: Jacaranda

Container Storage Planning

Stream: Container Ports
Invited session
Chair: Akio Imai

1 - Classification of Container and Resources into
Centers

Due to current congestion crisis, ports take longer time to process
containers with limited resources. Cost associated with waiting be-
comes a major issue. Actually, different containers have different
costs associated with waiting. Conversely, furniture, footwear, or
plastic products can wait longer. It might be reasonable to establish
different berth centers (VIP centers and regular centers) to provide
individual services for classified containers. In our model, we simul-
taneously classify containers and resources into berth centers. Our
goal is to minimize the total waiting cost.

2 - Loading optimization of identical boxes into con-
tainers via Tabu Search
Vitoria Pureza, Guilherme Poli

The container loading problem consists in arranging orthogonally
and without overlapping, the maximum number of rectangular boxes
into containers. We present a tabu search approach for the case
where the boxes are identical and available in large quantities. A
heuristic generates the initial loading pattern composed by blocks
(boxes with the same orientation), followed by moves that increase
the size of selected blocks in the current pattern. As a result, other
blocks are decreased, eliminated or created, yielding solutions with
high volume utilization. Computational results are reported.

3 - Container storage planning problem at the marine
terminal which mega-containerships call
Etsuko Nishimura, Akio Imai

Introducing the mega-containership with over 10,000 TEU capac-
ity offers to the marine terminal operation more complicated, this
means that more advanced operation technique is needed. In such
a terminal, a lot of containers arrive simultaneously. Thus in order
to control yard cranes and yard trailers effectively and smoothly, the
determination of container arrangement on the yard space is very im-
portant. Therefore, this study addresses the container storage plan-
ning problem for transshipment with considering both ways between
the mega-containership and feeder ships through the yard space.
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� TA-17
Tuesday, 8:00 AM - 9:30 AM - Sandton Sun: Oleander

Software Demos I (GAMS/AMPL)

Stream: Software Demonstrations
Contributed session
Chair: Robert Fourer

1 - Recent Enhancements in GAMS
Jan-Hendrik Jagla, Lutz Westermann

On the one hand the General Algebraic Modeling System (GAMS)
protects user investments through its commitment to backward com-
patibility and platform independence. On the other hand GAMS
provides continuous additions and improvements that allow users to
benefit from state of the art technologies. We will outline several
recent enhancements of GAMS supporting efficient and productive
development of optimization-based decision support applications.
Among others we will present recently added solvers and enhanced
interfacing with other applications.

2 - Enhanced Solver Support in the AMPL Modeling
Language
Robert Fourer, David M. Gay

AMPL has set the standard for optimization modeling languages that
handle complex models naturally and large models efficiently. This
presentation will provide a tour of AMPL’s current solver support,
with emphasis on recent enhancements to AMPL’s facilities for op-
timization problems of varied kinds. Topics will include CPLEX
11’s new convex quadratic, solution pool, and parameter tuning fea-
tures, KNITRO 5.2’s recognition of complementarity conditions,
and LGO’s facilities for global optimization, as well as support for
open-source solvers from COIN-OR and other sources.

� TA-18
Tuesday, 8:00 AM - 9:30 AM - Sandton Sun: Syringa

Telecommunications Trees and Flows
Stream: Telecommunications
Invited session
Chair: Michal Pioro

1 - Routing Optimization of Networks based on Multi-
ple Spanning Trees
Dorabella Santos, Amaro de Sousa, Filipe Alvelos

This presentation focuses on routing optimization of telecommuni-
cation networks. It addresses link load related optimization func-
tions in the context of Metro Ethernet networks where demands are
routed based on multiple spanning trees. One compact mixed inte-
ger programming model, and several models based on the Dantzig-
Wolfe decomposition principle, which are solved by branch-and-
price, are proposed and compared.

2 - Models for the Prize-collecting Steiner Tree Prob-
lem with Node Degree Dependent Costs
Luís Gouveia, Pedro Moura

The Prize-collecting Steiner Tree Problem (PCSTP) is a well-known
NP-hard problem with applications in the telecommunications area.
We consider an extension including a concave piecewise non-linear
penalty function on every node, which depends on its degree. We
consider several models based on discretization techniques and com-
pare their linear programming bounds. Results taken from instances
with up to 100 nodes are given.

3 - On Complexity of a Multicommodity Flow Problem
with Path Diversity
Artur Tomaszewski, Michal Pioro

Multicommodity flows can be protected against link failures by as-
signing flows to diverse paths. A related network design problem
has a non-compact linear formulation requiring in general difficult
column (path) generation. Therefore, the problem is "suspected" to
be NP-complete - a conjecture not demonstrated as yet. We prove
the conjecture by providing a reduction from graph coloring, and
examine NP-complete variants of the problem.

� TA-19
Tuesday, 8:00 AM - 9:30 AM - Sandton Sun: Acacia

Maintenance 2
Stream: Maintenance and Reliability
Invited session
Chair: Rose Baker

1 - Optimal Preventive Maintenance Policies with Im-
perfect (or Perfect) Repairs
Ernie Love

Maintenance planning often requires determination of a cycle time
between preventive replacements (PR). Random failures can occur
and the system receives emergency imperfect repairs (ER) at these
times If an ER occurs between the start of a cycle and a second de-
cision time (DT), then the planned PR would still be performed at
the end of the cycle. If the first ER occurs after DT, then the PR at
the end of the cycle is skipped over, and the next planned PR would
take place at the end of the subsequent cycle. Optimal policies with
these two decision variables are determined.

2 - Risk-averse maintenance
Rose Baker

In risk-averse maintenance, we seek to maximise the expected utility
of a maintenance policy rather than minimising cost per unit time.
This typically leads to more frequent maintenance, with fewer large
expenditures. The methodology is exemplified, and the talk aims to
show how practitioners could use it to derive practical maintenance
policies. The need to estimate model parameters from data modifies
the optimum policy, such that it tends towards a minimax solution
as risk aversion increases. The talk concludes by discussing useful
areas for further work.
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Tuesday, 10:00 AM - 11:00
AM

� TB-01
Tuesday, 10:00 AM - 11:00 AM - Convention Centre: Ballroom
1

Supply Chain Management

Stream: Plenaries
Plenary session
Chair: Michel Gendreau

1 - The Role of Operations Research in Lean Supply
Chains
H. Donald Ratliff

While the concept of "lean’ has its roots in manufacturing, there are
significant efforts underway to extend these ideas across the broader
supply chain. The size and complexity of global supply chains make
some of the principles of lean manufacturing, such as continuous
flow, extremely difficult to extend. However, other "lean’ principles
such as variability management, waste elimination and continuous
improvement are critical to the design and execution of all supply
chains. This session will illustrate why some of these lean princi-
ples are so important, the role of technology in implementing these
principles, and the potential for Operations Research in closing cur-
rent technology gaps associated with these principles.

Tuesday, 11:30 AM - 1:00 PM

� TC-01
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Ballroom 1

Combinatorial Optimization: Data mining
and clustering

Stream: Combinatorial Optimization
Invited session
Chair: Dorit Hochbaum

1 - A Data-Mining Linear Programming Model to Pre-
dict Material Fatigue Parameters
Armin Fügenschuh, Dorit Hochbaum, Chalid el Dsoki

Fatigue in material science is the structural damage of a material
subjected to cyclic loading. Fatigue life is influenced by several fac-
tors in complicated ways. We present a mathematical data-mining
model using measured static material parameters and a database of
known materials to predict unknown cyclic parameters describing
the material fatigue behaviour.

2 - Solutions to some open problems of the optimal
stars clustering tree problem
Michal Stern, Ephraim Korach

We solve some versions of the problem: given a complete graph
G=(V,E) with weights on every edge and a collection S of subsets of
V, the aim is to find a spanning tree T with minimum weight where
subsets in S induce a star in T. Possible applications are from the ar-
eas of communication networks, database systems, key management
and combinatorial auctions.

3 - A ranking algorithm for academic journals
Machteld Strydom

Prompted by the success of the PageRank algorithm of Google we
investigated a similar approach to rank academic journals using only
citation data. The resulting algorithm determines an objective "Influ-
ence factor" that correlates well with subjective rankings by experts.

4 - Efficient cut-based image segmentation tech-
niques
Dorit Hochbaum

Segmenting an image is to determine a partition to the salient fea-
tures of the image. We describe a very efficient and best possible
polynomial time algorithm for a convex variant of the problem. This
algorithm’s efficiency enables its use in an interactive set-up. It is
more efficient than most procedures based on spectral techniques,
partitioning approaches or heuristic clustering. We then demonstrate
how to apply the procedure for the purpose of de-blurring medical
images and identifying structures hidden by noise.

� TC-02
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Ballroom 2

Discrete Optimization

Stream: Optimization
Contributed session
Chair: Zelda B. Zabinsky

1 - A new three index model and Branch&Cut algo-
rithm for the Capacitated Vehicle Routing Problem
Irene Loiseau, Daniel Negrotto,

We present a new three index vehicle flow formulation for the Ca-
pacitated Vehicle Routing Problem and a Branch&Cut algorithm
that we developed using this model. We obtained competitive com-
putational results compared with the better ones found at the litera-
ture. We were able to solve large number of instances to optimality.
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2 - Additive bounds in Depth First Search algorithms
for the ATSP
, Jens Lysgaard

A commonly used search strategy in Branch and Bound is Depth
First Search (DFS) because of its low memory requirements and rel-
ative ease of implementation. We try to strengthen tolerance-based
DFS for the Asymmetric Traveling Salesman Problem by adapting
the additive bounds from Fischetti et al. (1992)

3 - Continuous and Discrete Global Optimization us-
ing Hit-and-Run
Zelda B. Zabinsky
Many applications in engineering design and other fields require op-
timization of non-convex functions with both continuous and dis-
crete variables. We present optimization algorithms based on Hit-
and-Run, with modified cooling schedules that are based on theoret-
ical analyses.

� TC-03
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Ballroom 3

Multicriteria Public Sector
Decision-Making

Stream: OR and the Public Sector
Contributed session
Chair:

1 - Providing decision support through multi-criteria
classification / sorting methods
Renee Koen
Multi-criteria Decision Aid techniques are known to be useful in
providing decision support in various application areas. This paper
highlights practical aspects of the implementation of multi-criteria
methods for classification / sorting problems, as applied to the pro-
vision of decision support in the public sector.

2 - Applications of Operational Research to Refine-
ments of Administrative Inspections

In administrative inspections, enhancing accountabilities and im-
proving transparencies would be crucial issues for auditing organi-
zations at a time of budgetary restraint. In this study, we focused
on the contribution ratio of projects to a measure in the inspection,
and formulated the quantifying scheme of the ratio in the inspecting
process by applying the analytic hierarchy process. Then we showed
that the quantification of the ratio redounded the refinements of the
administrative inspection through actual cases of a local government
in Japan.

3 - Preferential procurement in South Africa: how
many criteria?
,

The South African Constitution provides for five criteria to be op-
erative in public procurement: fairness, equitableness, transparency,
competitiveness and cost-effectiveness. The application of these cri-
teria in the Preferential Procurement Policy Framework Act environ-
ment is a multi-criteria decision-making problem that is susceptible
to quantitative analysis. It is preferable to a legislative regime oper-
ating exclusively on the basis of race.

� TC-04
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Ballroom 4

Applications of OR in Forestry I

Stream: OR in Agriculture and Natural Resources
Invited session
Chair:

1 - Yield Frontier Analysis of Forestry Standing Inven-
tory
Stuart Mitchell

A Yield Frontier in Forestry is a description the standing inventory
within a section of forest. Unlike other standing inventory descrip-
tions that assume a unique outcome (volume by log-type) from har-
vesting. A Yield Frontier describes the space of all possible out-
comes. To determine a Yield Frontier an LP formulation of the buck-
ing problem is used. The feasible region of this LP is then projected
into the space of the volume by log-type variables. Numerical results
will be shown for a 200 stem section of forest.

2 - Soft Systems Approach in Facilitating Regional
Forest Policy Processes
Teppo Hujala, Olli-Pekka Tikkanen, Annika Kangas, Pekka
Leskinen, Leena Leskinen

In Finland, 13 Regional Forest Programmes (RFP) establish provin-
cial objectives for e.g. loggings and preservation of biodiversity. The
RFPs are constructed through participatory planning, incorporating
key stakeholder groups. This presentation introduces our project on
developing the legitimacy and effectiveness of RFP processes by us-
ing soft systems methodology as a framework.

3 - A new method for robust planning in rolling horizon
planning
Mikael Rönnqvist, David Bredström

We describe a new method to solve LP problems with uncertain pa-
rameters in rolling horizon planning. It is based on iteratively solve
an upper level problem for the first period where the parameters are
known. The lower level problem uses the upper level solution to
find a worst case scenario for an anticipation period with uncertain
parameters. Information in how the worst case scenario is affected
by the upper level decisions is given back as a series of valid in-
equalities. An integrated production, transportation and inventory
planning problem coupled to heating plants is used as a case.

4 - Sales and operations planning: issues for the for-
est product industry
Yan Feng, , Robert Beauregard

This presentation addresses sales and operations planning in the for-
est product industry. It discusses a series of mathematical programs
used to plan sales, distribution, production, procurement. These
models are integrated in different ways and embedded in a simu-
lation framework. The performance varies according to the level of
integration. A business case is used to illustrate the challenges of
sales and operations planning when market prices fluctuate, demand
processes are contract based or spot based and availability of raw
material is constrained by seasonality.

� TC-05
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Boardroom
1

OR Education 2
Stream: OR Education
Invited session
Chair: Fredrik Odegaard

1 - A Business Gaming Simulation in Innovation and
Technology Management
Elmar Kiesling, Markus Günther, Christian Stummer

Business games provide an excellent opportunity to gain valuable
first-hand experiences in management fields such as innovation and
technology management where (i) large amounts of resources are
at stake and (ii) a considerable time lag lies between a manage-
rial decision and its (perceivable) effects. Thus, we have developed
a proper Internet-mediated business simulation for our Master stu-
dents in Business Administration at the University of Vienna. In our
talk, we will present key elements of the simulation and discuss our
experiences in class.
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2 - Dynamic modelling of student throughput
CJ Swanepoel

The throughput rate (defined as the number of students graduating
divided by the number enrolled) at the University of South Africa
falls significantly below the targets set by the government. A dy-
namic model was developed to gain insight into the causes of low
success and their interactions. We report our findings.

3 - Post-Graduate Students Selection Using Analytic
Network Process
Armando Zeferino Milioni, Leila Nascimento, Mischel
Carmen N. Belderrain, Joana Ribeiro, Amanda Silva,

This paper use a Multi-criteria Decision Making method, Ana-
lytic Network Process — ANP to support the student selection at
Mechanical Aeronautic Engineering post-graduation course of the
Aeronautics Technological Institute, located in São Paulo, Brazil.
The criteria are rated and the alternatives are evaluated one by one,
according with the rates determinate. This type of analysis model
is known as rating. The goal of this paper is to propose a vigorous
selection model: applicable and helpful to professors during their
candidate evaluation process.

4 - Ruminations from a Rookie MS/OR Professor
Fredrik Odegaard

One aspect that separates OR/MS from other fields is the fact that
it is taught, and used, in Mathematics, Engineering, Social Science,
and Business departments. The teaching style and learning objec-
tive for these different groups are naturally different. In this talk
I will share some of my rookie experiences and insights of teach-
ing MS/OR to Business school students. The transformation from
an Engineering trained OR student to a Business case MS Professor
included many moments of doubt and frustration.

� TC-07
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Boardroom
3

Healthcare policy analysis using
simulation
Stream: OR and Healthcare
Invited session
Chair: Boris Sobolev

1 - Surgeon resource allocation using logistic regres-
sion and simulation
Marie Persson, Jan Persson

One of the main management problems in a surgical clinic is to es-
timate how the resources of surgeons should be allocated between
patient appointments and surgical cases. Patient appointments gen-
erate elective surgical cases which makes them strongly intercon-
nected. We use logistic regression to predict the surgical requirement
and procedure time. Then we simulate the quantitative effects based
on these predictions with different approaches of management deci-
sions of resource allocation. In the simulation model we incorporate
an optimization model to represent the management decisions.

2 - A New Appointment Scheduling System in an Out-
patient Clinic by Using the Queueing Network
Seongmoon Kim, Sunju Park, Semin Sim

Patients visit some or all medical processes in a clinic in different or-
ders. For each process, its arriving patients come from both outside
the clinic system and the other medical processes. We use the Jack-
son Network in queueing theory to model patient flow in the medical
processes and present a detailed analysis for patient waiting time.
We conduct a case study from an orthopedic surgery department and
show that optimal scheduling of appointments will improve patient
flow, decrease waiting time, and, eventually, increase customer sat-
isfaction.

� TC-08
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Boardroom
4

MCDA and Performance Assessment
Stream: Decision Analysis
Invited session
Chair:

1 - Conduct DEA-Oriented Performance Analysis in
the Domain of MCDA
,

In this paper, equivalence relationship between input-oriented DEA
models and MOLP models is explored. It is proved that the input-
oriented DEA dual models are identical to super-ideal point mini-
max models in MOLP, both of which can be used for conventional
efficiency analysis. It is shown that all efficient solutions of a deci-
sion making unit can be generated by solving a MOLP problem cor-
responding to the super-ideal point minimax model. Both graphical
and analytical methods are investigated to generate data envelopes
and efficient frontiers for integrated efficiency and trade-off analy-
ses.

2 - Assessing the performances of decision making
units in terms of their contributions to the whole
system
, Yingming Wang, Kwai-Sang Chin

In performance assessment practice, decision making units (DMUs)
may sometimes form a system. For example, different departments
make up a university, whose performance will heavily rely on the
performances of different departments. As such, the performance of
a bank will depend upon the performances of its branches. In this
paper, we view DMUs as a system and evaluate their performances
from a systematic point of view. The DMUs will be assessed and
ranked in terms of their contributions to the whole system rather
than their efficiencies as usual.

3 - A Study of the Decision Process Based on Multi-
ple Types of Evaluation in Chinese Academy of Sci-
ences
Xiaouxan Li, Guoliang Yang
In this paper, the development process of the institute evaluation
in Chinese Academy of Sciences (CAS) is reviewed and the prac-
tice of the Comprehensive Quality Evaluation in 2005 is introduced,
which includes several different types of quantitative and qualita-
tive evaluations. In order to improve the decision process used by
the headquarters of CAS, some useful mathematical methods for the
decision process are introduced and the application of these mathe-
matical methods is studied. A numerical simulation concerning the
Comprehensive Quality Evaluation in 2005 is reported.

4 - Prioritising Voices of Customer via Multiple Criteria
Decision Modelling and Evidential Reasoning
, , Xinlian Xie, Anil Kumar Maddulapalli

This paper investigates a methodology to prioritise customer voices
by data mining, decision modelling and decision support through
customer satisfaction surveys. The methodology consists of an
evidence-driven decision modelling framework to represent large
data sets and a reasoning-based decision support process to aggre-
gate evidence. Rule-based functions are proposed for data transfor-
mation and a generic method is investigated for ranking customer
voices based on qualitative scales. A case study is examined to il-
lustrate the application of the methodology for a leading car manu-
facturer.

� TC-09
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Boardroom
5

Urban Transportation

Stream: Urban Transportation
Invited session
Chair:
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Chair:

1 - Impact of Large Trucks on Signalized Intersection
Operations
Scott Washburn, Carlos Cruz-Casas

A custom traffic simulation tool was developed to estimate the pas-
senger car equivalency (PCE) value of three different sizes of com-
mercial trucks at signalized intersections. Additionally, an equation
was developed to estimate the additional start-up lost time that oc-
curs for large trucks at the front of the queue.

2 - Pareto-Improving Congestion Tolls for General
Road Networks
,

Although many have recognized it as an efficient method for mit-
igating congestion, it is still a major obstacle to get the public to
accept congestion pricing. We propose a class of congestion pricing
schemes called "Pareto-improving." When compared with the situ-
ation without any pricing intervention, pricing schemes in this class
ensure that no user is worse off while reducing congestion, perhaps
not necessary to the minimum level possible. Because no one is
worse off, it is our premise that Pareto-improving schemes are more
appealing.

� TC-10
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Boardroom
6

Project Scheduling: Scheduling of
Activities
Stream: Operations Management
Contributed session
Chair: Boaz Golany

1 - A Heuristic Solution for Shorter Critical Chain
Project Duration
Sheng-Hung Chang, Bo Liao

Critical Chain Project Management(CCPM)developed by Dr. Gol-
dratt has recently emerged as one of the most successful approaches
to project management. However, CCPM is still lack an effectively
way to schedule project in order to obtaining shorter project dura-
tion under resource-constrained. The aim of this paper is to pro-
pose a heuristic solution called Two-Stage CC Scheduling(TSCCS),
and compares with four CC scheduling methods: ProChain, PS8,
Minimize Slack Time, and Critical Path First. The result shows
that TSCCS method is superior to the other scheduling methods in
project duration.

2 - Simulation and Sampling in Stochastic Activity
Networks
Abdelghani Elimam, Bajis Dodin

Monte Carlo Simulation (MCS) is used to analyze Stochastic Activ-
ity Networks (SAN). Accuracy of the MCS results depends on the
sample size. Sample size must consider the SAN characteristics in-
cluding: number of activities, their distributions, number of paths,
and the SAN structure. We investigate the impact of these character-
istics on the sample size, and the simulated results accuracy.

3 - Decomposition Method for Project Scheduling
Problems with Adjacent Resourses
Jacob Jan Paulus, Johann Hurink

We present a decomposition method for a Project Scheduling Prob-
lem with Adjacent Resources. The units of an adjacent resource
are ordered and tasks require a number of adjacent units (e.g. a
dry dock). The method first assigns the adjacent resources and than
schedules tasks. Test results demonstrate its applicability.

� TC-11
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Committee
Room 2

Operations Management: Supply Chains

Stream: Operations Management
Invited session
Chair: Mabel Chou

1 - Two-Sided Network Effects with Supply and Gen-
eral Random Demand Considerations

This paper is a generalization of Parker and Van Alstyne (2005) tak-
ing into considerations the supply aspect of a two-sided market, and
with random demand. With these considerations, we show that the
results in Parker and Van Alstyne (2005) can be generalized. Nu-
merical results are given which provide insights into the theory de-
veloped in the paper.

2 - Application of Conditional Value at Risk for Con-
tract Costing Model
Berrak Dag, Paul Liston, Cathal Heavey

Conditional Value at Risk is one of the coherent risk measures in fi-
nancial economics and it has started to be used in supply chain area
to quantify risk. Our approach is to apply this measure in a contract
costing simulation model to find out the risk under different quantity
flexibility contracts.

3 - A study on process flexibility in software supply
chain
Mabel Chou,

We investigate the benefit of process flexibility in a software supply
chain problem. We consider an n-product-n-plant model. Each plant
has a limited capacity and the product demand is specially mod-
eled to fit the special environment of a software supply chain. Our
study shows that the chain structure performs almost as well as the
full flexibility structure, which suggests that a chain structure is also
preferred in the software supply chain problems. On the other hand,
we find that the benefit of adding flexibility might not be as great as
that to a traditional supply chain.

� TC-12
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Committee
Room 4

Finance: Option pricing

Stream: Finance
Invited session
Chair: Antonio Cosma

1 - Pricing American Options Under Stochastic Volatil-
ity and Stochastic Interest Rates
, Marina Medvedeva

We introduce a new analytical approach to pricing American op-
tions. We use an explicit proxy for the exercise rule, and derive
tractable pricing formulas using a short-maturity asymptotic expan-
sion. Numerical experiments show that the analytical approximation
is fast and accurate. In the Black-Scholes case the approximation is
as precise as a binomial tree with several hundred steps with the
speed of a 50-step tree. The main advantage of our approach lies in
its application to a three-factor model with stochastic volatility and
stochastic interest rates while keeping computational time low.

2 - Option Pricing under GARCH processes by PDE
methods
Michèle Breton, Javier de Frutos
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We propose a numerical method for valuing American options un-
der discrete time GARCH processes. The option value is expressed
as a function of time and of three state variables, and is shown to
satisfy a partial differential equation with jump conditions. A fi-
nite element method is proposed and numerical experiments are con-
ducted. Results and convergence properties are compared with those
obtained using lattice methods, dynamic programming and least-
square Monte-Carlo.

3 - Fractal asset returns, arbitrage and option pricing
Petrus H Potgieter

In the discrete-time fractional random walk model a market with one
risky asset affords an arbitrage opportunity as described by Cutland
et al. and Sottinen. We briefly discuss these results and compute a
numerical example in a fractional binomial model as illustration and
mention an option pricing model for assets the returns of which are
driven by a fractional Brownian motion.

4 - Option valuation by recursive wavelet lifting
Antonio Cosma,

We develop a new simple and widely applicable method to price
Bermudan options. Our method is based on the projection of the
Green function on a basis of wavelets. We allow for different spec-
ifications for the process of the underlying asset, and in particular,
for processes whose Green function is known only in the Fourier do-
main, such as Lévy processes and stochastic volatility models. We
implement the methodology to price Bermudan options, and show
through simulations that it outperforms PDE-based approaches in
all dimensions both in accuracy and speed.

� TC-13
Tuesday, 11:30 AM - 1:00 PM - Convention Centre: Committee
Room 5

Finance: Portfolio management

Stream: Finance
Invited session
Chair: Daniel Akume

1 - Selecting Portfolios for Mutual Funds Visually on
Decision Balls
Li-Ching Ma

The growth of investment in mutual funds raises the issue about
how to assist investors with different preferences in selecting suit-
able portfolios. This study proposes a visualization method to help
investors examine the ranks of and similarities among alternatives on
the surface of a sphere. Thus, investors can select portfolios visually
and conveniently.

2 - Optimal VaR constrained hedging of fixed price
load following obligations in competitive electricity
markets
, Yumi Oum

Load serving entities providing electricity to regulated customers
have an obligation to serve random load at fixed prices. Such double
exposure to the wholesale spot price and volume results in a profit
exposure that is quadratic in spot price and cannot be adequately
hedged with forward contracts whose payoff is linear in price. We
develop a self-financed optimal VaR constrained profit hedging port-
folio which is equivalent to an optimal mean-variance portfolio un-
der particular distributional assumptions.

3 - Generating Interest Rate Scenarios for Fixed In-
come Portfolio Optimization
Helgard Raubenheimer, Machiel Kruger

We estimate a model that fits the South African term structure of
interest rates, using a Kalman filter approach. Our model includes
four latent factors and observable macro-economic variables. The
resulting model can be used to generate interest rate scenario trees
that are suitable for fixed income portfolio optimization.

4 - Risk-Constrained Dynamic Portfolio Management
Daniel Akume

We consider a portfolio problem when a constraint in the form of
conditional value-at-Risk or expected loss is imposed. The financial
market is composed of n risky assets driven by geometric Brown-
ian motion plus one risk-free asset. The constraint is derived and
imposed continuously. The method of Lagrange multipliers is com-
bined with the Hamilton Jacibi Bellman equation to insert the con-
straint into the resolution framework. A numerical method is applied
to obtain an approximate solution to the problem. We find that the
introduction of the constraint curbs investment in the risky assets.

� TC-14
Tuesday, 11:30 AM - 1:00 PM - Sandton Sun: Maroela North

DEA Theory: New developments 2

Stream: DEA and Performance Management
Invited session
Chair: Rui Marques

1 - Multiplier Forms of VRS Radial DEA Models
Lifen Wu

We present non-convex linear fractional programming multiplier
forms of the variable-returns-to-scale (VRS) DEA model. In the
case of constant-returns-to-scale, the level curve radiates from the
original point in both the input- and output-oriented models; while
in VRS case, the 0-level curve is not the horizontal axis (plane or
super-plane) as in CRS models, or even not parallel to it.

2 - A multiplier bound approach to assess relative ef-
ficiency in DEA without slacks
Inmaculada Sirvent, Nuria Ramón, José L. Ruiz

In most cases in practice, DEA models yield strictly positive val-
ues for the optimal slacks when assessing the inefficient units. In
this paper, we propose a new approach to deal with this problem
that uses weight restrictions. The two-step procedure we introduce
guarantees strictly positive weights, and consequently, zero slacks.
This approach does not need a priori information about substitutions
between inputs and outputs, and does not require the existence of
FDEFs on the frontier, as is the case of other existing approaches
that address this issue.

3 - Influential Observations in Frontier Models
Rui Marques, Kristof De Witte

This paper proposes a nonparametric model to measure the effi-
ciency of utilities for which the production technology is unknown.
It performs a specially tailored non-oriented model which accounts
for undesired outputs and heterogeneity in the sample. Although
efficiency is estimated in a deterministic frontier approach, each po-
tential outlier initially benefits from the doubt of not being an out-
lier. We survey several outlier detection procedures. A simulated ex-
ample demonstrates the usefulness of the approach developed. The
model is applied to the Portuguese water utilities.

� TC-15
Tuesday, 11:30 AM - 1:00 PM - Sandton Sun: Maroela South

Economic Development: Strategic
Planning and Management

Stream: OR and Economic Development
Contributed session
Chair:

1 - Relationship between the level of development and
dimensionality of innovativeness

30



IFORS 2008 - Sandton TC-18

In the competitive environment, the firms try to innovate in all their
activities, which creates new dimensions of innovativeness. We in-
vestigated a dimensionality of innovativeness in one of the transition
countries and compare it with the dimensionality of innovativeness
in one of the innovative countries.

2 - Soft and Hard OR Support for Informal Shop Net-
works (Spaza shops)
Theodor Stewart, Jean-Marie SABWA

We use soft and hard O.R techniques in a systems analysis of
chains of small community shops (Spaza shops) in the Western Cape
province of South Africa. SODA and SSM techniques provided dif-
ferent perspectives. SODA helped to identify and structure multiple
conflicting aspects of the business, while SSM provided views on
what changes are culturally feasible and systematically desirable.
Statistical analyses of surveys and product purchases are being used
for computer simulations aimed at designing and testing stocking
strategies for Spaza shops.

3 - A Comparative Study of IT Diffusion Patterns in the
Public and Private Sectors of Ghana
Kweku Ewusi-Mensah

Information Technology(IT)is credited with significant increase in
the level of economic and human development in many countries
and regions of the world except, perhaps, sub-Saharan Africa. The
paper examines the differences and similarities in the ways IT is
adopted in the public and private sectors of Ghana’s economy and
determines the bases for the differences. The problems associated
with IT diffusion are also discussed together with some policy im-
plications for policymakers in government and business.

4 - Identifying and Ranking Critical Success Factors of
the Nine Challenges in Malaysian Vision 2020

By the year 2020, Malaysia aspires to become a fully developed na-
tion. In order to realize this vision, Malaysia needs to address nine
strategic challenges identified by the former Malaysian Prime Min-
ister Tun Dr. Mahathir bin Mohammad. The present paper intends
to identify and rank the critical success factors of those nine chal-
lenges by applying Analytic Hierarchy Process. The findings are
expected to provide valuable guidelines to the Malaysian govern-
ment in course of developing effective action plans to achieve vision
2020.

� TC-16
Tuesday, 11:30 AM - 1:00 PM - Sandton Sun: Jacaranda

Air Transportation

Stream: Air Transportation
Invited session
Chair: Qing Ding

1 - Robust Crew Pairing Scheduling

Traditional crew pairing scheduling does not consider the possibil-
ity of disruptions on the day of operations. We extend the tradi-
tional model to allow creating schedules, which are more robust to
such disruptions and changes of the environment. Furthermore we
present an IP Column Generation method to solve the new model.

2 - An iterative approach to integrated aircraft routing,
crew pairing and flight re-timing
, David Ryan, Matthias Ehrgott

We consider the airline scheduling problems aircraft routing, crew
pairing and flight re-timing. Aircraft and crew must be allocated to
flights in a schedule in a cost minimal way while the departure times
of some flights are allowed to vary within a time window. We solve
the aircraft routing and crew pairing problem with an iterative ap-
proach, alternately solving aircraft routing and crew pairing. This
generates a series of low cost solutions that are also robust to disrup-
tions. We additionally allow some flexibility for the departure times
and present results for real world data sets.

3 - Revenue Management in Aircraft Leasing Business
Qing Ding, Brian Rodrigues, Kwan Eng WEE
In this paper, we study a multi-period aircraft leasing problem. In
each period, independent airline companies can lease aircraft from
a leasing company to augment existing capacity, e.g., if needed for
contingencies such as demand peaks. Before the first period, the
leasing company must decide on its lease capacity for the planning
horizon. For each period, the leasing company also decides rental
rates while each airline determines its lease quantity and fare pric-
ing policy. Using a principal-agent model, we derive managerial
insights arising from the interactions of these decisions.

� TC-17
Tuesday, 11:30 AM - 1:00 PM - Sandton Sun: Oleander

Software Demos II (AIMMS/MPL)

Stream: Software Demonstrations
Contributed session
Chair: Bjarni Kristjansson
Chair: Robert Fourer

1 - Teaching OR and Solving Business Problems with
AIMMS
Frans de Rooij
AIMMS is the advanced modeling system for building optimization-
based decision support applications.
AIMMS can be used to teach OR very effectively: Students can
focus on problem analysis and try out various model formulations
without having to learn a complicated language. The integrated vi-
sualization enables interactive analysis and further model develop-
ment.
AIMMS can also be used to solve complex business problems, as we
will show with real-life cases. AIMMS models can be turned into
fully-operational optimization applications, enabling business users
to experience the power of OR.

2 - Introducing New Release of MPL Modeling System
for Optimization with New and Enhanced Features
Bjarni Kristjansson
We will be demonstrating the newest release of MPL, the fastest and
most scalable modeling language on the market today. The inno-
vative OptiMax 2000 Component Library, which allows MPL mod-
els to be easily embedded into end-user applications, has been aug-
mented to include several new objects and methods. The speed and
scalability of the model generation has been greatly enhanced, and
with new 64-bit machines capable of solving much larger models
than ever before. Several new solvers have been added and existing
solvers updated. Data access has been improved and now offers full
XML support.

� TC-18
Tuesday, 11:30 AM - 1:00 PM - Sandton Sun: Syringa

Meta-heuristics for optimizing
telecommunications networks
Stream: Telecommunications
Invited session
Chair: Mauricio Resende

1 - A simulated annealing approach for the replica
placement problem in content delivery networks
André Dahlmann, Rainer Kolisch
A content delivery network represents a part of the internet and con-
sists of servers (nodes) and data links (edges) between them. We
consider the problem of allocating copies (replicas) of a single con-
tent to servers such that the total costs of placement, update and de-
livery are minimized subject to service level constraints (maximum
latency). A simulated annealing approach is suggested and experi-
mentally tested.
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2 - A GRASP for SS/TDMA with Contiguous Antenna
Beams
Fausto Pedro Garcia Marquez
The two means of connecting earth stations located in different
spot beams (SB): switching of traffic between different SB cov-
erage areas on the satellite, called Traffic Scheduling in Satellite-
Switched Time-Division-Multiple-Access,and; assuming a global
receiver coverage on board the satellite, earth stations selectively
transmitting on different TDMA carriers, on possibly different SB,
to send traffic to other earth stations. A GRASP algorithm is pro-
posed in this paper for solving the SS/TDMA problem. The results
obtained have been compared with an adaptive station-grouping al-
gorithm

3 - A memetic algorithm for optimizing routing in net-
works using exponential flow splitting
Mauricio Resende
Routing protocols like OSPF work on a set of link weights set up
to control network data flow. Finding link weights that minimize
network congestion for a given network topology and demand ma-
trix is known as the NP-hard Weight Setting Problem (WSP). A new
protocol called Distributed Exponentially-weighted Flow Splitting,
or DEFT, has been recently proposed by Xu, Chiang, and Rexford
(2007). DEFT with real-valued weights was shown to outperform
OSPF with integer weights and often obtains optimal congestion. In
this talk, we propose a memetic algorithm for the integer WSP for
DEFT.

� TC-19
Tuesday, 11:30 AM - 1:00 PM - Sandton Sun: Acacia

Quality and Reliability

Stream: Quality and Reliability
Contributed session
Chair: Maximo Bosch

1 - Statistical Inference of a Reliability System with
Varying Repair Rate
Mwanga Alifas Yeko
Reliability and availability estimation study has been made in this
paper. It is assumed that the repair time of a two unit cold standby
system is assumed to be a generalised Erlangian. Besides obtaining
expressions for the system reliability, and steady state availability, an
attempt is made in this paper to obtain a consistent asymptotically
normal estimator and an asymptotic interval for these two measures.
The Bayesian analysis is also studied to compare the results.

2 - Use of Wage Incentives in Quality Improvement
Methods as a Motivational Technique
, Tolga Ezen

The purpose of this paper is to undertake and consider the impor-
tance of wage incentives as a means of motivational factor in es-
tablishing higher quality level for industrial employees. Consid-
ering the importance of employees’ productivity and efficiency in
today’s economic system for any country and the obvious interrela-
tions amongst the motivation, efficiency, productivity and inflation
it seems necessary to investigate the nature of this interrelations for
some companies.

3 - Designing a comprehensive set of service quality
indicators for a large state bank.
Maximo Bosch, Eduardo Contreras
Top management at a large state bank in Chile required a broad and
comprehensive set of service quality indicators. A model linking
production quality and perceived quality with customer behavior and
bank results was hypothesized. Operational processes were modified
so to register new information, and several qualitative and quantita-
tive market research studies were conducted. This model was cali-
brated using QFD matrices as well as structural equations and other
statical models. The model made possible the definition of a com-
prehensive, broad and non redundant set of quality indicators

Tuesday, 2:00 PM - 3:30 PM

� TD-01
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Ballroom 1

Advanced Topics in Combinatorial
Optimization

Stream: Combinatorial Optimization
Invited session
Chair: Paolo Toth

1 - Mathematical Models to Reconstruct Phylogenetic
Trees
Juan José Salazar González, Daniele Catanzaro, , Raffaele
Pesenti

A basic problem in molecular biology is to rebuild phylogenetic
trees from a set of DNA or protein sequences. Among different
criteria used for this purpose, the minimum evolution principle is
an optimality based criterion aiming to rebuild phylogenetic trees
characterized by a minimal length. This problem is known to be
NP-hard. This talk presents some mixed integer programming mod-
els, and we also study possible cuts and lower bounds for the optimal
value. So far, the number of sequences that can be involved in opti-
mal phylogenetic reconstruction is still limited to 10.

2 - Graph transformations and pseudo-boolean opera-
tions
Dominique de Werra

Graph transformations were developed to decrease the stability num-
ber of a graph or to reduce the number of vertices without chang-
ing the stability number. They were inspired by a pseudoboolean
formulation and justified afterwards with graph theoretical argu-
ments.Connections with operations designed to merge vertices in
some classes of perfect graphs without changing the chromatic num-
ber have been discovered. We examine reductions applied to adja-
cent vertices having complete links between their proper neighbors .
Connections with procedures for even pairs of vertices are exhibited.

3 - Heuristic and Exact Algorithms for the Bin Packing
Problem with Conflicts
Paolo Toth, Albert E. Fernandes Muritiba, Manuel Iori,
Enrico Malaguti

We address a variant of the Bin Packing Problem, in which some
couples of items are incompatible and cannot be assigned to the
same bin. The problem, known as the "Bin Packing Problem with
Conflicts’, is of practical and theoretical interest, because of its
many real-world applications and because it generalizes both the
Bin Packing Problem and the Vertex Coloring Problem. We pro-
pose new bounding procedures, a metaheuristic approach and an ex-
act algorithm. Extensive computational experiments on benchmark
instances from the literature are reported.

� TD-02
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Ballroom 2

Optimization Heuristics and
Applications

Stream: Optimization
Contributed session
Chair: Machteld Fick

1 - Using Immune algorithms to solve Assembly Plan-
ning Problem
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Assembly planning (AP) needs to take constraint factors such as the
geometric characteristics into consideration to work out a specific
assembly sequence. When the constraints are complicated in AP,
previous approaches such as guided genetic algorithms (GGAs) and
memetic algorithms (MAs) have succeeded to overcome the prob-
lem. In the study, Immune Algorithms (IAs) were recommended to
solve the AP problem. Practical examples have demonstrated the
feasibility. Compared with GGAs and MAs, IAs can generate the
same or better solutions in terms of quality and searching time than
these two methods.

2 - The logistic districting problem: a comparison of
distinct metaheuristics approaches
Arnaldo Vallim, Daniel Inhetvin,

A real-world large-scale logistic districting problem was solved
through four different metaheuristics. An experiment compared:
Tabu Search (TS), Simulated Annealing (SA), GRASP and Genetic
Algorithm (GA), permitting to highlight the strong points of each
technique. TS demonstrated efficiency having a very short process-
ing time, while SA and GA showed great ability to escape from lo-
cal optimum, extending its search to unexplored areas. On the other
hand, GRASP allowed to explore local search in a deeply way. The
paper presents a discussion of all these results.

3 - Analysis of Soft Computing Technique to Minimize
the Local Minima Problem in Pattern Recognition
for Hand Written English Alphabets
Manu Pratap Singh

The back-propagation algorithm suffers with the local minima error
surface for a large set of problems. A local minimum is defined as
a point such that all points in a neighborhood have an error value
greater than or equal to the error value in that point. This paper
describes the soft computing techniques for the performance evalu-
ation of Back-propagation algorithm to recognize the hand written
English alphabets. The results of the experiments and result shows
that the conventional back-propagation algorithm does not suites to
solve the challenging problem most reliably and efficiently.

4 - A comparison of heuristic and structure-based ap-
proaches to hyphenation
Machteld Fick, CJ Swanepoel

Automatic hyphenation techniques for English text have already
been developed to a satisfactory level. For languages in developing
countries this is however not the case. Heuristic and structure-based
hyphenation techniques will be discussed and an empirical compar-
ison of two representative techniques as applied to an agglutinative
language will be given.

� TD-03
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Ballroom 3

Complex Public Sector Social Problems

Stream: OR and the Public Sector
Contributed session
Chair: Jan Greben

1 - A quantitative method for the management of mu-
nicipal service delivery in an environment of user
dissatisfaction
Kris Adendorff

A stochastic model for the investigation of consumer complaints is
presented for auditing a municipal service system in a responsible
fashion. The data which relates to the daily flow and accumulation of
complaints is manipulated iteratively to create an unflawed constant
cause system which results in the improvement and maximisation of
quality of service delivery.

2 - Urban Dynamics and the influence of Crime
Jan Greben

One of the problems in using coupled differential equations in dy-
namic systems modelling is the unrealistic growth and decline of
individual components of the system. For example, safe communi-
ties would grow without bound, while unsafe communities would do
the opposite. In order to avoid this situation we combine non-linear
analytic solutions, which take properly account of the environmental
limitations in each community, with the numerical treatment of the
linear crime-induced dynamics between communities.

3 - Urban Real Estate Appraisal for Municipal Land
Tax Administration: A Methodological Approach to
Make a General Land Values Map
Jackson Savio Vasconcelos Silva

The present paper aims at contributing to the improvement of urban
planning and management by developing a methodology for making
a general land values map in order to support the implementation
of the municipal land tax administration. This methodology uses
multiple regression analysis, including transforms, and cluster anal-
ysis. The cluster analysis makes use of geo-processing techniques,
krigage and self-organizing Kohonen maps. Finally, some sugges-
tions of how public managers can use a general land values map
segmented for urban administration purposes are presented.

� TD-04
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Ballroom 4

Wine Supply Chain

Stream: OR in Agriculture and Natural Resources
Invited session
Chair: Esbeth van Dyk

1 - Scheduling and mathematical modelling in a com-
plex wine supply network: a case study
, Simon Dunstall

We describe a holistic approach to operations management for a
large wine producer. Interdependency between vineyard monitor-
ing, harvesting, transport and wine production motivates new sys-
tems integrating human decision-makers, statistics, scheduling and
advanced IT backbones. CSIRO Australia has worked with indus-
try partners to build such a system. We give an overview of the
work and then focus on scheduling models and algorithms that con-
sider winemaking rules and the wine-quality implications of sched-
ules alongside more familiar constraints on harvesting, transport and
processing resources.

2 - Improving the Order Management Process of a
Winery using a Simulation Model
Sergio Maturana, Alejandro Sanchez

The wine industry faces a highly competitive and globalized mar-
ket, where it is imperative to deliver orders to large customers as
fast as possible. However, to do it without errors and on time, is not
easy. The wine must be bottled, labeled, put in boxes, and sent to the
port before the ship arrives. Since a winery faces many uncertainties
when committing to a delivery date, a simulation model of the order
management process of a large Chilean winery was developed, to
try different strategies to help reduce the probability of not deliver a
perfect order (right products and on time).

3 - Decision Support System for a Wine Cellar
Rob van der Mei, Esbeth van Dyk, Jan van Vuuren

The authors report on the development of a decision support sys-
tem to assist management at a wine cellar in three areas of expertise,
namely assigning grapes from the different suppliers to the differ-
ent tipping bins, rapid rescheduling thereof in case of unforeseen
circumstances and evaluating the layout of the cellar.
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� TD-05
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom 1

Bringing the real world of OR into the
classroom 1
Stream: OR Education
Panel session
Chair: Peter Bell
Chair: Graham Rand
Chair: Fredrik Odegaard

1 - Workshop 1
Peter Bell, Fredrik Odegaard, Graham Rand

This workshop will showcase a number of different teaching vehi-
cles that can bring the real-world practice of OR into the classroom.
We will demonstrate and discuss ways by which projects, cases,
practice readings, and a "strategic OR’ perspective can introduce stu-
dents to the practical side of the use of OR models. We will focus
on how to provide students with the real-world experience of using
OR models to solve real-world problems using Excel and VBA.

(This workshop will continue in another, immediately subsequent
session.)

� TD-07
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom 3

Efficient use of core hospital resources

Stream: OR and Healthcare
Invited session
Chair: Erwin Hans

1 - Nurse rescheduling
Alistair Clark

Nurse staffing schedules in hospitals need to ensure adequate cover.
If rescheduling arises due to staff illness, etc, then changes should
be kept to a minimum to avoid disruption. This talk will present
models and methods for nurse rescheduling, along with initial com-
putational tests results.

2 - Scheduling radiotherapy patients at a cancer cen-
tre
, Dobrila Petrovic, Colin R. Reeves

A radiotherapy patient scheduling problem at a cancer centre is ad-
dressed. Patients wait for long times for their first radiation dose.
They do not necessarily follow the same regimen. The objectives
are to minimise the mean flowtime, mean tardiness and number of
tardy patients. The problem is divided into four scheduling subprob-
lems for the treatment phases: planning, outlining, pretreatment and
treatment. Various dispatching rules are applied to the subproblems
separately. A heuristic is proposed to combine and coordinate the
subschedules into one and tested using real life data.

3 - Improving Primary Care Access Using Optimiza-
tion Methods

Primary care providers provide the majority of care patients receive
during their lifetime. A physician’s panel consists of a set of pa-
tients from one of many health-related categories. We consider the
problem of determining the size and composition of physician pan-
els in primary care. Using real data collected at the Mayo Clinic
in Rochester, Minnesota, we formulate a Stochastic Linear Program
that seeks to maximize patient visits to their own providers, reduce
waiting times, and minimize overage. We compare these results to
those from a meta-heuristic simulation optimization model.

� TD-08
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom 4

MCDA/SMAA
Stream: Decision Analysis
Invited session
Chair: Pekka Salminen

1 - Descriptive decision analysis using SMAA
Ian Durbach
I evaluate the use of stochastic multicriteria acceptability analysis in
a descriptive decision model using a series of simulation and real-
world longitudinal panel studies. Some implications of the good
performance of the SMAA model for descriptive decision research
are discussed.

2 - Risk-based classification system of nanomaterials
José Rui Figueira,
Nanotechnology is a rapidly growing field that is expected to have
a large impact on consumer products. Potential toxicity of nano-
materials and resulting risks at different stages of product life cycle
has recently attracted significant attention of regulatory agencies and
stakeholders. To guide nanomaterial research and application as well
as its safe use, we propose a decision support system for classifying
nanomaterials into different risk categories. The stochastic multicri-
teria acceptability analysis (SMAA-TRI) sorting method is used as
the foundation for this task.

3 - The shape of the value function in multicriteria ac-
ceptability analysis
Risto Lahdelma, Pekka Salminen
We test how the assumed shape of the utility or value function affects
the results of multicriteria decision analysis. We study a real-life
problem and a large number of randomly generated test problems of
different size. We apply SMAA method, which allows representing
uncertain and partially missing criteria and preference information
as probability distributions. The results indicate that in most cases
slight risk aversion does not significantly affect the results. The pro-
posed method can be used for detecting real-life decision problem
that are robust for the shape of the value function.

� TD-09
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom 5

Heuristic Approaches to Routing

Stream: Routing
Invited session
Chair: Javier Faulin

1 - A Study on Improving Scatter Search Methods Ap-
plied to the Problem of Vehicle Routing with Simul-
taneous Delivery and Pickup
Gladys Maquera, , Annibal Parracho Sant?Anna
This work investigates methods of improving the Scatter Search (SS)
metaheuristic in applications to the Vehicle Routing with Simultane-
ous Delivery and Pickup (VRSDP) problem. SS is an evolutionary
method based on combining solutions to generate improved solu-
tions. Computational experiments with data available in the litera-
ture of VRSDP show that SS is robust and competitive in terms of
quality of the solutions generated and of computational time.

2 - A Hybrid Solution Approach for Ready-Mixed Con-
crete Delivery
Verena Schmid, Karl Doerner, , Martin Savelsbergh
Companies in the concrete industry are facing the following problem
on a daily basis: concrete produced at several plants has to be deliv-
ered at customers’ construction sites using a heterogeneous fleet of
vehicles in a timely, but cost-effective manner. As the ordered quan-
tity of concrete typically exceeds the capacity of a single vehicle
several deliveries need to be scheduled in order to fulfill an order.
Our solution approach effectively integrates optimization and meta-
heuristic techniques. The integrated approach is far more effective
than every component applied solely.
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3 - Inventory Routing for Environments with Stochas-
tic Product Usage
Vera Hemmelmayr, Karl Doerner, , Martin Savelsbergh

In this talk we consider a problem of periodic blood delivery, where
a central blood bank has to manage the supply of blood to several
hospitals so that they do not face product shortages. Uncertainty
in demand is taken into account. Two solution procedures were de-
veloped, based on integer programming and variable neighbourhood
search.

4 - SimuRoute: A Simulation-Based Algorithm for the
Capacitated Vehicle Routing Problem
Javier Faulin, Angel A. Juan, Ruben Ruiz, Miquel Gilibert

The Capacitated Vehicle Routing Problem (CVRP) has been deeply
studied during the last decades, and different metaheuristics —such
as genetic algorithms or taboo search— have been developed. Most
of these metaheuristics assume that the CVRP conditions are static.
We present an algorithm, SimuRoute, which uses a simulation-based
approach to provide alternative solutions to the ones obtained using
typical metaheuristics. These alternative solutions can be very useful
for managers because they allow them to consider multiple criteria
when performing the final decision.

� TD-11
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Committee
Room 2

Supply Chain Optimization

Stream: Supply chains
Contributed session
Chair: Tibor Kis

1 - Optimization of Integrated Forward and Reverse
Supply Chain
Mangesh Gharote

Worldwide, there is an increasing trend of producers accepting the
used products back from the consumer, due to various reasons. In
literature many forward and reverse supply chain models are sepa-
rately modeled, focus on limited modes of reusing returned products,
solution methodology is heuristics based. We propose an optimiza-
tion model for production-distribution-inventory planning, for inte-
grated forward and reverse supply chain based on linear program-
ming. Using examples it is shown that optimal handling of returned
products significantly reduces total cost of operation.

2 - A minimal cost solution technique for a single-
vendor single-buyer integrated inventory model
under controllable lead time

This paper develops a deterministic single-vendor single-buyer inte-
grated inventory model under controllable lead time. The production
flow is synchronized by transferring the lot in equal and/or unequal
sized shipments. A number of properties that lead to the minimal
cost solution to the model is presented and illustrated with numeri-
cal examples.

3 - The application of supply chains in the electronic
data environment
Peter Schmitz

In the information age information in an electronic format (data) is
traded as a commodity. To create these data sets, data is sourced
from various suppliers, turned into new data and sold to customers.
This paper will discuss how the various supply chain components
such as logistics and materials apply.

4 - Application of Optimization Models in Supply
Chain Decision Making
Tibor Kis, Marija Cileg

The objective of this paper is the presentation of an application of
optimization models. It comprises the possible implementation of
developed optimization models and the generation of economic pa-
rameters necessary for concrete realization of several partial tasks.
Different supply-, production- and distribution programming mod-
els will be analyzed of diverse linear and non linear types. In this
context we present modifications of the goal programming model,
determination of intervals of validity of dual prices and point out the
necessary connectivity between different models.

� TD-13
Tuesday, 2:00 PM - 3:30 PM - Convention Centre: Committee
Room 5

Finance: Risk analysis and management

Stream: Finance
Invited session
Chair: Jonathan Crook

1 - Two-Stage Financial Risk Tolerance Assessment
Using DEA
Joseph Paradi, Angela Tran

"Know Your Client’ rules require financial advisors to consider a
client’s personal circumstances, wealth, investment objectives and
risk tolerance. Financial services are offered over the Web; how
to assess risk tolerance if investors do not interact with advisors as
they use an online service? Our novel tool measures relative risk
tolerance using Data Envelopment Analysis. Distinct risk elements:
propensity, attitude, capacity, knowledge and time horizon — are as-
sessed with a questionnaire. Overall risk tolerance score between 0
(risk averse) and 1 (risk seeking) is then computed using DEA.

2 - Credit Scoring with Macroeconomic Variables Us-
ing Survival Analysis
Jonathan Crook, Anthony Bellotti

We report an application of survival analysis to model default on a
large data set of credit card accounts. We explore the hypothesis
that probability of default is affected by general conditions in the
economy over time. We show that inclusion of these indicators im-
proves model fit and affects probability of default yielding a modest
improvement in predictions of default on an independent test set.

� TD-14
Tuesday, 2:00 PM - 3:30 PM - Sandton Sun: Maroela North

DEA Theory: New developments 3

Stream: DEA and Performance Management
Invited session
Chair: Jesús T. Pastor

1 - CHE method and NACHE as alternatives to DEA
Heinz Ahn

The German Centre of Higher Education uses the so-called CHE
method to assess, e.g., departments of business administration. The
high importance of this topic gave reason to analyse the CHE method
from the point of view of decision theory. This analysis reveals cru-
cial methodical weaknesses. Against this background, the NACHE
will be discussed as a standardised-additive version of the CHE
method. It can be shown that the NACHE is a methodical com-
promise between the CHE method and DEA.

2 - Hedge Funds Performance Appraisal: A compari-
son of different nonparametric approaches
Nicolas Nalpas, Anne Vanhems, Laurent Germain
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Hedge Funds selection process is becoming more and more chal-
lenging due to their low correlation with major asset classes together
with their ability to provide significant positive returns. The aim of
this article is to assess the reliability of several popular nonparamet-
ric methods including the robust m-frontier method and recent DEA
models in their hedge funds ranking. The empirical analysis is con-
ducted using CISDM Hedge Funds database that contains more than
4,000 hedge funds. We analyze their performance using monthly
data over the period January 1995 to December 2004.

3 - Efficiency in relational models: DEA approach
mahta yekkalam

Abstract Traditional studies of, widely recognized technique, DEA
consider relational system as black box while measuring the ef-
ficiency. Chiang Kao(European journal of operational research
2007)builds a relational network DEA model consider the interre-
lationship of processes within the system to measure the efficiency
of the system and those of the processes at the same time. The ef-
ficiency of the system is decomposed in to the efficiencies of the
stages in series and parallel. In this study we develop a new model
for parallel systems which is more flexible.

� TD-15
Tuesday, 2:00 PM - 3:30 PM - Sandton Sun: Maroela South

Economic Development: General Topics

Stream: OR and Economic Development
Contributed session
Chair: Dave Evans

1 - Hierarchical Ordering of Itaipu Dam Extensometers
Readings
Maria Teresinha Arns Steiner, Rosangela Villwock, Pedro
Steiner Neto, Andrea Sell Dyminski

An adequate instrumentation system capable of monitoring lifetime
behavior of the structures of a dam is very important to follow up
the dam safety. Data Mining techniques were used to present a de-
tailed analysis of the instrumentation data of Itaipu Dam, one of the
biggest dams in the world.

2 - A systems approach to indicators of poverty reduc-
tion
Isabel Meyer, Mario Marais

Complex problems such as poverty occur as the result of interac-
tions that increase the complexity of resolving the problem, but also
allows measurement of the inherent ’fitness’ of the system. This
paper explores approaches to the measurement of the inherent ca-
pacity of a system, and not just of individual elements thereof, to
perform. Focusing on poverty reduction, concepts are developed
that shift the focus from measuring outcome indicators to measuring
elements that can sustainably impact the performance of a system
over time.

3 - Promoting OR in India: Challenges and Opportuni-
ties
Ravichandran Narasimhan

The Indian economy is growing at a GDP growth of 9% pa. This
has created new opportunities for using formal methods in resolving
managerial problems. The use of these methods in the business and
social context in India is somewhat limited but there are outstand-
ing institutions and OR researchers in India who can assist. In this
paper, we review the state of OR in India and briefly describe some
of the initiatives taken by the ORSI Ahmedabad Chapter to promote
OR in India. We conclude this paper with a broad set of approaches
to create a vibrant community of OR practitioners in the country.

4 - The Role of Operations Research in the Developing
World
Dave Evans

"Development’ is a term which is now well known in the global vo-
cabulary, but the activity is only about fifty years old. The character
of interventions varies enormously, and what makes for successful
development in one context may not work elsewhere. It is still un-
clear what constitutes a successful development model, and whether
each situation is so distinctive, that lessons from other superficially
similar projects may not be applicable. The paper will discuss the
opportunities for OR, ranging from the classic ’hard’ approach to
more recent developments in soft systems areas.

� TD-16
Tuesday, 2:00 PM - 3:30 PM - Sandton Sun: Jacaranda

Maritime logistics

Stream: Freight Transport & Logistics
Contributed session
Chair: Ricardo Giesen

1 - An analysis of cabotage transport navigation in
Brazil
NEWTON NARCISO PEREIRA
This paper aims to identify the factors that stimulate technological
evolution in maritime cabotage transport, besides analyzing the en-
try of new ships in the market of cabotage in Brazil from the period
of 1970 to 1980, given the lack of more updated data. In this con-
text, this paper has also a focus in the analyses more recent in the
factors which have stimulated the uses of cabotage in Brazil. There
are big demands for this modal in several kind of cargoes in this as-
pects also are analyzed to quantified your in influence in the increase
of demand in cabotage Brazilian transport.

2 - Optimisation of an empty container relocation net-
work
Willemiena Bean, Johan Joubert
A major problem that is experienced with the transportation of goods
is the relocation of reusable packaging. Containers are sent to cus-
tomers to meet the demand but the return of the empty containers
is not efficient, this leads to an unbalanced system. To address this
problem a stochastic mathematical model that can be used as a tool
in empty container management is presented. A deterministic math-
ematical model that can be used to deal with this problem is also
developed and the two models compared against each other.

3 - An Efficient Solution Method for the Multi-Item Mar-
itime Inventory Routing Problem
Ricardo Giesen, Juan Carlos Muñoz, Victor Valdivia
We consider a Multi-Item Maritime Inventory Routing Problem
(MMIRP) in which a set of products must be repeatedly transported
from a set of production-ports to a set of consumption-terminals by
a heterogeneous fleet of multi-compartment vessels. We present a
solution method that allows solving real-size instances, which out-
performs experienced personnel manual-plans.

� TD-19
Tuesday, 2:00 PM - 3:30 PM - Sandton Sun: Acacia

Quality and Availability

Stream: Quality and Reliability
Contributed session
Chair: Philimon Nyamugure

1 - Weekly availability predictions for Catalyst Prepa-
ration
Melanie Fourie
The fuels value chain has to plan throughput according to production
unit availability. The Catalyst Preparation unit is an integral part of
this value chain and its availability is critical. Is the quick and dirty
method of forecasting the week’s availability sufficient or is there a
better solution? Let’s find out.
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2 - Holistic Application of Capability indices in reduc-
ing waste at Mutare Board and Paper Mills
Philimon Nyamugure

A company has been experiencing a lot of production losses over
the past years, recording about 17% waste generation per every 1500
tones of saleable newsprint every month. Process capability analy-
sis was used to check if the process is capable of producing products
that conform to the specifications. The holistic study revealed that
the production process was not capable. This gave enough evidence
to conclude that waste generation was due to production of noncon-
forming products.

Tuesday, 4:00 PM - 5:30 PM

� TE-01
Tuesday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 1

Minimax Stochastic Optimization with
Applications

Stream: Optimization
Invited session
Chair: Chung Piaw Teo

1 - Models for Minimax Stochastic Programs with Risk
Aversion
Karthik Natarajan
In this talk, we develop models to solve minimax stochastic linear
programs with risk aversion and ambiguity in distributions. Re-
sults are provided for two stage stochastic linear programs assum-
ing mean-covariance information on the random objective and ran-
dom right hand side. Semidefinite programming is used to solve this
problem. Applications in facility location problems are discussed.
This is based on joint work with Xuan Vinh Doan (MIT), Dimitris
Bertsimas (MIT) and Teo Chung-Piaw (NUS).

2 - Robust optimization applied to the aggregate pro-
duction planning of a Brazilian sugarcane milling
company
Rafael Paiva, Reinaldo Morabito
This paper presents a robust optimization counterpart of a mixed in-
teger linear programming model that represents the aggregate pro-
duction planning of a sugarcane milling company. Analyses are
taken in order to determine the trade-off between uncertainty pro-
tection and optimality. Computational results using actual data and
CPLEX software are reported.

3 - Product Line Selection with Interdependent Prod-
ucts
Chung Piaw Teo, Karthik Natarajan,
We propose a method to obtain choice probabilities for a discrete
choice model, using only information on the means and covariance
structure of the utility functions. Our proposed model is tractable
as a convex optimization model, and yet it does not have the inher-
ent limitations nor the associated complexity in choice probability
estimation for other models.
Our choice model can lead to better design of the product line, and
can perform significantly better than the MNL model, especially
when the products share many common attributes.

� TE-03
Tuesday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 3

Public Sector Transport and
Management

Stream: OR and the Public Sector
Contributed session
Chair: Rajluxmi Vaish Murthy

1 - Empowering lower income commuters by manag-
ing service delivery through sophisticated tech-
nologies.
Alwyn Moolman
This paper focus on the supply of organized public transport in de-
veloping countries and how to overcome challenges with technol-
ogy. Public transport is characterized by inflexibility, unpredictabil-
ity, disconnectedness and safety, as well as competing with the au-
tomobile. Low income people can not risk their jobs through un-
predictable transport services and are willing to pay for more pre-
dictable transport. We present an integrated automatic vehicle loca-
tion and fare management system providing operators real time route
adherence information. It utilizes smartcards for safe transactions.
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2 - Evaluating the impact of government policies and
regulations on M-Commerce in India: a system dy-
namics modeling approach
Rajluxmi Vaish Murthy, Deepali sharma, Krishna Sundar
Diatha
Mobile Commerce (M-Commerce), a subset of e-commerce, in-
cludes all e-commerce transactions carried out using mobile de-
vice(s). Growth of M-Commerce is a function of interrelated stake
holders and appropriate regulatory and policy interventions. Sys-
tem dynamics simulation models are developed to understand M-
commerce growth facilitators in India, where M-Commerce is at its
infancy. The models are used to analyze the impact of policy and
regulatory interventions.

� TE-04
Tuesday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 4

Agribusiness Supply Chain

Stream: OR in Agriculture and Natural Resources
Invited session
Chair: Sergio Maturana

1 - A Business Intelligence approach to SCM Opti-
mization in Biofuel Production
Martin Marchetta, Fernanda Andrea Garcia, Raymundo
Forradellas
Biofuel is an emergent alternative energy, very important to reduce
the global worming and as a replacement for some products derived
from petroleum. Since raw materials, elaboration processes and lo-
gistics depend on its type and production geographic region, it is
necessary to define the conditions for its efficient and economically
sustainable production. In this work we present an approach to the
biofuel SCM optimization, by applying Business Intelligence tech-
nologies over a specially designed traceability information system.
We also present the Mendoza (Argentina) case study.

2 - Modelling Animal Farming Systems as Supply
Chains
Francois Guerrin
Traditionally considered as autonomous entities, farms are actually
parts of complex supply chains. Addressing sustainability issues
needs to account for this reality. My contribution will depict a
modelling approach of the pig industry in the Reunion Island rep-
resenting the pig production chain from the raw feedstuff suppliers
to the pig products retailers, passing by the rearing enterprises. This
model aims at simulating both the material flows and the coordi-
nation means among the stakeholders. It is based on a modelling
ontology where human action is explicitly represented.

3 - Contribution to the Competitivity Evaluation: An
Application of the Spatial Equilibrium Model to the
Soybean Production in the State of Tocantins in
Brazil

In the production chain of soybeans in Brazil, a sizable part of the
cost structure is due to transportation costs. This study proposes a
spatial multimodal and temporal equilibrium model regarding the
exports of the State of Tocantins in the Brazilian cerrado. The data
are treated by the GAMS/MINOS.

4 - A Production Planning Heuristic for an Export-
oriented Wine Producer
Sergio Maturana, Franz Carrillo
Production planning for wine producers is critical. They must be
able to bottle, label, and ship wine orders to customers all over the
world, without delays or backorders. Bottling lines must be sched-
uled to operate efficiently since bottling capacity is limited. How-
ever production schedules are disrupted by late orders, which in-
crease bottling line set-up times. We tested different heuristics to
determine which made the most efficient use of the bottling lines
and met the clients’ orders in time. A simulation model of the pro-
duction process was used to compare the different heuristics.

� TE-05
Tuesday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom 1

Bringing the real world of OR into the
classroom 2
Stream: OR Education
Panel session
Chair: Peter Bell
Chair: Graham Rand
Chair: Fredrik Odegaard

1 - Workshop 2
Peter Bell, Graham Rand, Fredrik Odegaard

(This is a continuation of a workshop from an immediately previous
session.)

This workshop will showcase a number of different teaching vehi-
cles that can bring the real-world practice of OR into the classroom.
We will demonstrate and discuss ways by which projects, cases,
practice readings, and a "strategic OR’ perspective can introduce stu-
dents to the practical side of the use of OR models. We will focus
on how to provide students with the real-world experience of using
OR models to solve real-world problems using Excel and VBA.

� TE-07
Tuesday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom 3

Advanced Modeling Methods in Health
Care
Stream: OR and Healthcare
Invited session
Chair: Kalyan Pasupathy

1 - Optimization in the Health System of the State of
Parana: Flow of Patients and New Hierarchic Con-
figurations
Pedro Steiner Neto, Maria Teresinha Arns Steiner, Cassius
Tadeu Scarpin,

This paper presents a proposal for optimizing the health system in
the state of Paraná with respect to the flow of patients within the
state boundaries and also a new hierarchical configuration to divide
the state into regions. The results obtained were considered very
consistent.

2 - The Home Care Routing Problem
Jesper Larsen, Matias Sevel Rasmussen, Tor Justesen,
Anders Dohn

In this presentation, we focus on a staff planning problem arising
in Denmark where elderly citizen receive home care from the lo-
cal authorities. The objective is to plan schedules for care providers
making the most out of existing personel. Each staff member has
skills and each citizen should preferably be visited by a small set of
contact persons.

We formulate the problem using a set partitioning model, and de-
scribe an implementation of an optimization-based system for de-
termining the daily routes for the staff members based on column
generation.
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3 - Centralized vs. Distributed Pharmacy Configura-
tion: A System Dynamics Approach
Kalyan Pasupathy

Inpatient pharmacy is often the most profitable department in a hos-
pital, responsible for pharmaceutical drugs that are utilized in the
delivery of care. Drug orders are placed with the pharmacy and
the drugs are required for medication at the point-of-care in nurs-
ing units. One of the major strategic decisions is the dichotomy of
centralized vs. distributed pharmacy centers. Distributed centers
reduce transportation cost and delivery time of medication but at an
increased cost. This project proposes to identify the balance to attain
optimal operational efficiency using system dynamics.

� TE-08
Tuesday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom 4

Multiple Criteria Decision Analysis

Stream: Decision Analysis
Invited session
Chair: Jyrki Wallenius

1 - Decision Support by Interval SMART/SWING
Ahti Salo, Jyri Mustajoki, Raimo P. Hämäläinen
A preference programming approach is used to accommodate pref-
erential and informational imprecision by intervals in SMART and
SWING weighting. Our generalization allows the reference attribute
in weighting to be any attribute and the decision maker can reply
with intervals to the weight ratio questions. We describe the related
WINPRE software.

2 - Bibliometric Analysis of Multiple Criteria Decision
Making
Hannele Wallenius, Johanna Bragge, , Jyrki Wallenius
We have conducted a bibliometric study of MCDM/MAUT using the
ISI database covering years 1970 to 2007. We report how our fields
have developed based on variations of the following key words: mul-
tiple criteria, multiple attribute, multiple objective, goal program-
ming, and vector optimization. To profile the knowledge domains
we use VantagePoint software. We complement our study with a co-
citation analysis to identify the (invisible) scholarly communities of
research. Interesting results emerge.

3 - Visualization in the Multiple Objective Decision-
Making Framework
Jyrki Wallenius,
In this paper we describe various visualization techniques which
have been used or which might be useful in the multiple objective
decision-making framework. Several of the ideas originate from
statistics, especially multivariate statistics. Some techniques are
simply for illustrating snapshots of a single solution or a set of so-
lutions. Others are used as an essential part of the human-computer
interface.

� TE-09
Tuesday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom 5

Routing Applications

Stream: Routing
Invited session
Chair: Marcos Colebrook

1 - In-vehicle navigation using a time-dependent reli-
able A* search
Ioannis Kaparias, Michael Bell
A novel version of the A* algorithm for in-vehicle navigation sys-
tems considering time-dependence and travel time reliability, is pre-
sented. The algorithm’s objective is to minimise the amount of un-
predictable delays along the route suggested to the driver. A tech-
nique for calculating time-dependent travel time and reliability is
described.

2 - Topology-based Optimal Road Network Pruning: A
Method for Speeding up Shortest Path Computa-
tion
Tuukka Puranen, Joni Brigatti, Pekka Hotokka, Antti
Hallamäki

In this talk we present a new approach that can significantly speed
up the solving of all-pairs shortest paths problem in road networks.
The main idea is to reduce, once the set of target nodes is known,
the number of road links that need to be considered. The suggested
method conducts an analysis of nodes in the graph based on its topo-
logical characteristics. Computational results with real road net-
works, using the Dijkstra and A* shortest path algorithms, demon-
strate that speed up factors over 10 are possible, and that the method
can be effectively combined with other approaches.

3 - Routing in protected areas
José L. Pino, Ma Teresa Cáceres, Gerardo Valeiras, Luisa
Jurado

Scientific research, wilderness protection, preservation of species
and genetic diversity (biodiversity), tourism and recreation, sustain-
able use of resources, are some of objectives of protected areas.

Transportation infrastructure often has very significant impacts on
protected areas, even when its primary purpose is to allow access
by managers and researchers. Therefore, its design, routing and
management must be carefully planned. This paper shows the ap-
plication of metaheuristics to develop a tool to help the managers of
Doñana National Park (Spain) when deciding a routing task.

4 - ERP Add-On Development for the Multi-item Lot
Sizing Problem with Inventory Capacities
Marcos Colebrook, Jose M Gutierrez, Beatriz Abdul-Jalbar,
Joaquín Sicilia

Most companies schedule their operations for a finite planning hori-
zon consisting of several weeks or months, which are referred to as
periods. In particular, the problem of determining the optimal pro-
duction/replenishment quantities for multiple items at each period is
addressed. However, this problem becomes intractable when inven-
tory capacities are introduced. Accordingly, we have developed a
heuristic procedure which derives near optimal solutions in reason-
able running times. This algorithm could be considered as an add-on
module within an Enterprise Resource Planning (ERP) application.

� TE-10
Tuesday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom 6

Scheduling Applications 1

Stream: Scheduling
Invited session
Chair: Thomas Sillekens

1 - On a mixed 0-1 separable nonlinear programming
approach for water irrigation scheduling
Laureano Fernando Escudero, Almiñana Marc, Mercedes
Landete, Juan Francisco Monge, Alejandro Rabasa, Joaquin
Sánchez-Soriano

We present a mixed 0–1 separable nonlinear approach for the opti-
mization of the management of water resources for agricultural irri-
gation usage on a daily basis. It considers the irrigation network
topography, water flow technical conditions and logistical opera-
tion constraints. Computational experience on a large-scale real-life
problem is reported.
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2 - Batch Sequencing to Scheduling Problem in a Real-
World Pipeline Network
, ,

This paper addresses the problem of batches sequencing in a real
pipeline network which involves 3 refineries,1 harbour and 5 dis-
tribution centers,connected by 15 pipes.This scheduling problem
is complex and demands much computational time.Thus it is de-
composed in 3 blocks:assignment,sequencing and timing.This work
presents the sequencing block.The goal is to get a batch ordering
that implies in a reduction of time horizon, increases the pipeline use
rate,and attends the demand in the distribution centers.Seven meta-
heuristics are tested and compared.Different objective functions are
analyzed.

3 - Aggregate Production Planning In The Automotive
Industry — A Practical Approach
Thomas Sillekens, Achim Koberstein

Efficient usage of capacitated resources is crucial within the auto-
motive industry. A mixed integer programming approach is intro-
duced to solve an aggregate planning problem. It considers discrete
steps in production capacities and workforce demands due to flexi-
ble working hours organized in shiftgroups. Moreover worker fluc-
tuation and regulatory requirements regarding changes in workforce
and production capacity are considered.

� TE-13
Tuesday, 4:00 PM - 5:30 PM - Convention Centre: Committee
Room 5

Finance: Markov models and Valuation
modelling

Stream: Finance
Invited session
Chair: Suleyman Ozekici

1 - Repeat-Sales modelling for predicting house prices
and constructing a housing index
L. Paul Fatti

The repeat-sales model lies at the heart of the Automated Valua-
tion Modelling (AVM) system developed by Lightstone. This model
also has the advantage that, in addition to the prediction of property
prices, it can be used to construct a housing index.

2 - Portfolio Management in a Stochastic Market Using
HARA Utility Functions
Suleyman Ozekici, Ethem Canakoglu

We consider the optimal portfolio selection problem where the in-
vestor maximizes the expected utility of the terminal wealth in a
stochastic market. The utility function belongs to the HARA class
and the market states change according to a Markov chain. The
problem is solved using dynamic programming to obtain an explicit
characterization of the optimal policy. We also discuss the stochastic
structure of the wealth process under the optimal policy. The return-
risk frontiers of the terminal wealth are shown to have linear forms.
Special cases are discussed with numerical illustrations.

� TE-14
Tuesday, 4:00 PM - 5:30 PM - Sandton Sun: Maroela North

DEA Theory: Recent developments in
nonparametric frontier estimation

Stream: DEA and Performance Management
Invited session
Chair: Abdelaati Daouia

1 - Frontier Estimation and Extreme Values Theory
Jean-Pierre Florens, Abdelaati Daouia, Léopold Simar
The production frontier is the locus of the optimal combinations of
inputs and outputs. From a statistical point of view, it can be viewed
as the upper surface of the support of a random vector under shape
constraints. In this paper we investigate the problem of nonparamet-
ric frontier estimation from an extreme-values theory perspective.
This allows to revisit the popular FDH estimator, to derive asymp-
totically Gaussian estimators and to provide useful asymptotic con-
fidence bands of the production function.

2 - A moving window approach for nonparametric es-
timation of extreme level curves
Laurent Gardes, Stephane Girard,
We address the estimation of an extreme quantile from a Pareto-type
distribution when covariate information is available. In such a case,
the extreme quantile is function of the covariate. A nonparametric
estimator of this extreme level curve of the conditional distribution
is introduced and studied both numerically and theoretically.

3 - Functional Convergence of Quantile-type Frontiers
with Application to Parametric Approximations
Abdelaati Daouia, Jean-Pierre Florens, Léopold Simar
Florens and Simar (2005) suggest a two-stage approach which tries
to capture the shape of the cloud of points near its frontier by provid-
ing parametric approximations of a nonparametric production fron-
tier. We propose an alternative method using the nonparametric
quantile-based frontiers introduced in Aragon et al(2005). These
quantile-type frontiers have the superiority of being more robust to
extremes. Our main result concerns the functional convergence of
the nonparametric frontier process. Then we provide asymptotic
normality of the resulting estimators of the parametric approxima-
tion.

� TE-16
Tuesday, 4:00 PM - 5:30 PM - Sandton Sun: Jacaranda

Information technology in logistics

Stream: Freight Transport & Logistics
Contributed session
Chair: Antti Hallamäki

1 - The Potential of GPS to Replace Self-Report Sur-
veys
Peter Stopher,
GPS measurement of travel is growing as a method of data collec-
tion, both for validating conventional travel surveys and also for the
evaluation of travel behaviour change policies. This paper explores
how GPS measurement of travel has been used, the necessary speci-
fications of a GPS travel survey, and the potential of GPS to replace
conventional travel diaries. Data from recent GPS surveys are used
to explore the information provided, and compare it with diary sur-
vey data. Issues of potential bias are examined together with the
implications of multi-day GPS data are explored.

2 - Tracking cellular telephones at a large event to pro-
vide advisory services for spectators
Antony Cooper, Peter Schmitz, ,
We conducted an experiment to track the cellular telephones of a
small group of people as they moved to and from a large event, to
assess the viability of using such tracking to provide the participants
with useful traffic information through their telephones. We report
on the results here.

3 - Feeder Transit Services: Choosing Between Fixed
or Demand Responsive Policy
Luca Quadrifoglio
We develop analytical and simulation models to assist transit plan-
ners when having to decide between a demand responsive and
fixed-route operating policy as a feeder service. We derive the
critical customer demand densities, in the range of [0.3¸1.7] cus-
tomers/mile2/hr, which represent switching points between the com-
peting service policies.
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4 - The benefits of vehicle routing sofware in real life
transportation planning
Antti Hallamäki, , Pekka Hotokka

In this talk we present several different case studies and a compar-
ison of different vehicle routing software using real-life data from
Finnish companies. The results indicate that there exists huge po-
tential for savings in transportation industry and municipal sector.

� TE-18
Tuesday, 4:00 PM - 5:30 PM - Sandton Sun: Syringa

Wireless Telecommunications Networks
Stream: Telecommunications
Contributed session
Chair: Long Tran-Thanh

1 - Frequency Management as a Factor in Economic
Growth and Development - an Empirical Study
, Giel Hattingh, Albert Helberg

The lack of fixed line infrastructure and access in developing coun-
tries has reduced their opportunities. Mobile phones and cellular
networks may alleviate some problems. This paper explores pos-
sible links between frequency management strategies, transaction
costs and the deployment of telecommunications technology on eco-
nomics welfare and growth.

2 - Cost-effective Designs of Fault-tolerant Radio Ac-
cess Networks in the GSM System
Bo Chen, Xujin Chen

We are concerned with cost-effective design of fault-tolerant ra-
dio access network in the global system for mobile communication
(GSM): To deploy network links between base transceiver stations
(BTSs) and base station controllers (BSCs), and to determine man-
agerial capacities of the BSCs, so as to minimize the link and man-
agement costs while ensuring error tolerance ability. Three Max-
SNP-hard problems are studied to address the scalable and modu-
lar feature of BSC capacities. Constant-factor approximation algo-
rithms are proposed to solve these problems in cubic time.

3 - A multi-commodity model for power-preserving
routing in ad hoc mobile networks
Yskandar HAMAM

A mobile ad hoc network is a group of mobile nodes that dynami-
cally exchange data without a fixed infrastructure. In this work the
author presents a method for power conserving routing in such net-
works. The routing problem is modelled as multi-commodity trans-
shipment problem where the cost is the power consumption at the
mobile nodes. The routing is based on the power availability at
nodes which are represented by links with limited capacity. The
problem is then solved using linear programming. Tests are then
made on randomly generated networks and the numerical results are
presented.

4 - A novel reliability based routing protocol for en-
ergy aware communication in Wireless Sensor Net-
works
Long Tran-Thanh,

In this paper new reliable packet forwarding schemes are proposed
for Wireless Sensor Networks (WSNs). The proposed schemes are
optimized with respect to minimal energy consumption and to en-
sure long lifespan. Reliability is guaranteed by ensuring the proba-
bility of correct packet reception on the Base Station (BS) will ex-
ceed a predefined threshold. This cast reliable and energy aware
packet forwarding as a constrained optimization problem. This opti-
mization is reduced to looking for shortest path in the corresponding
graph and using the Bellman Ford algorithm.
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� RA-02
Thursday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 2

Optimization Methods

Stream: Optimization
Contributed session
Chair: Vlasta Kaňková

1 - Robust Linear Models: A Comparison between a
MILP and LMS Approach
Giel Hattingh, Hennie Kruger,

The area of robust modelling has attracted much research effort. One
approach is the simultaneous selection of regressors and detection
of outliers in linear regression. This paper considers a mathematical
programming approach and compares it empirically with the well-
known LMS technique for robust regression.

2 - A multi-objective optimisation framework for opti-
misation algorithm parameter derivation
Antoine Dymond,

A multi-objective optimisation framework is proposed for optimi-
sation algorithm parameter derivation. The method is applicable to
all computational intelligence algorithms. The quality of a parame-
ter set is judged against two objectives : function value and number
of function evaluations, over a given problem set. The method is
illustrated using the particle swarm optimisation algorithm.

3 - Methodological Approaches to Multiobjective
Stochastic Linear Programming
Segun Adeyefa

The paper considers core ideas that makes up the burgeoning body
of Multiobjective Stochastic Linear Programming (MOSLP) empha-
sising the methodological view. The key idea is that a Multiobjective
Stochastic Linear Programming Problem can be framed into a deter-
ministic context using some appropriate transformations. The paper
weaves ideas from optimization, multicriteria analysis and probabil-
ity theory in a synergetic way. It can be used as an introduction to
the interesting field of MOSLP, as a learning tool as well as a road
map to further research directions.

4 - Multistage Stochastic Programs via Autoregres-
sive Sequences, Stability and Empirical Estimates
Vlasta Kaňková

Multistage stochastic programs correspond to applications that can
be considered with respect to a finite "discrete" time interval and
simultaneously they can be decomposed to a system of parametric
(one-stage) problems. Consequently to this approach, we can em-
ploy the results achieved for one-stage case to obtain stability, em-
pirical estimates properties, and approximate solutions schemes for
multistage problems. To this end, we restrict to autoregressive "un-
derlying" random sequences.

� RA-03
Thursday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 3

Transportation Systems: Traffic
Assignment Modelling

Stream: Intelligent Transportation Systems
Invited session
Chair: Janny Leung

1 - A dynamic traffic assignment model of car and bus
travel under road pricing
C.O. Tong

A road-pricing scheme with the objective of diverting travelers from
the private car mode to the bus mode is proposed. The plan is to set
up some tolling points on roads used by buses and cars. Compared to
bus only lanes it is more flexible because it allows the road capacity
that are allocated to buses to be more finely adjusted.

A case study highway network with six at-grade signalized junc-
tions and four OD pairs is used. A cyclic bus line is operated. A
simulation-based dynamic traffic assignment model is developed to
determine the modal choice and route choice of the travelers.

2 - Dynamic Stochastic Transit Assignment Model Un-
der Advanced Public Transportation Information
System
Agachai Sumalee, William Lam

This paper proposes a stochastic dynamic transit assignment model
for assessing the effects of advanced public transportation informa-
tion system with the information on transit vehicle arrivals and seat
capacity availability. The model is applicable to a general network
and formulated as an equivalent fixed-point problem. A seat alloca-
tion model is proposed to estimate the probabilities of getting seats
for passengers already on-board or waiting to board. The explicit
seating model allows a better differentiation of the in-vehicle con-
gestion experienced by the sitting and standing passengers.

3 - Route Choice among Cross-boundary Container
Truck Drivers
Becky P.Y. Loo

Ever since the Open Policy in 1979, there has been increasing in-
tegration between Hong Kong and China. The subsequent rapid
export-oriented industrialization in Zhujiang Delta has given rise to
much cross-boundary container truck traffic (XBCT). The volume of
XBCT rose from 1.50 to 4.68 million vehicles from 1992 to 2003.
Hence, a new customs check-point, the Shenzhen Western Corri-
dor (SWC), was built. With the opening of SWC, how would XBCT
drivers change their choice of customs check-point? What were their
major route choice considerations? The current paper seeks to ad-
dress these questions.

� RA-04
Thursday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 4

Applications of OR in Forestry II

Stream: OR in Agriculture and Natural Resources
Invited session
Chair: David Martell

1 - Parameter estimation in compound Weibull distri-
butions
Clara Simon de Blas, francisco josé cano-sevilla

We present a new method to estimate the parameter distributions in
compound Gumbel and Weibull distributions. The model is applied
on a set of simulated data on fire occurrence for the Amador-El Do-
rado Unit (AEU) of the California Department of Forestry & Fire
protection (CDF). The results obtained verify empirically the the-
oretical assumptions on suitable methods to determine fire seasons
when characterizing fire occurrence.

2 - The recursiveness of the age-class forest model
and simulations of climate policy impact
Jani Laturi, Jussi Uusivuori

We present an age-class forest model to study behaviour of private
landowners with amenity values. The recursiveness properties of the
model are analysed. We apply the model to study policy tools aimed
at compensating landowners for climate services. Two alternative
policies are compared: one where landowner receive a rental com-
pensation, and another one where an auction of providing climate
service is arranged. The simulations are carried out using Finnish
regional level data.
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3 - Locating Fuel Treatments on Flammable Forest
Landscapes
David Martell, Jason Myers, Juan José Troncoso, Andrés
Weintraub

Fire and forest managers establish fuelbreaks and carry out other
fuel treatments to reduce the flammability of forest landscapes. The
placement of fuelbreaks and fuel treatments reduces the risk that
fire poses to timber in industrial forests and to people and property
in and near wildland urban interface areas. We formulate the fuel-
break location problem as stochastic integer programming problem
and apply it to a forest management unit in the boreal forest region
of Canada. We derive exact solutions for small test problems and
heuristic solutions for our study area.

� RA-07
Thursday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
3

Health Care for the Community

Stream: OR and Healthcare
Invited session
Chair: Giuditta Callea

1 - A case study on model selection using Akaike and
Bayesian Information criterion

Model selection is an important part of any statistical analysis, and
is central to the pursuit of science in general. Many authors have
examined it, from both frequentist and Bayesian perspectives. In
this paper model selection by AIC and BIC are two of the tools used
in model selection. The problem of model selection is concerned
with which functional form should be used to model the probability
of a malignant tumour as a function of age.The procedures will be
applied to a data set of all the tumours diagnosed in children and
adolescents from 1987 to 2002.

2 - Changes in hospital efficiency following the Lom-
bard health care reform: An application of the
Malmquist TFP index
Giuditta Callea

This paper investigates the effects of the 1997 regional healthcare re-
form on the Lombard hospital efficiency. Using the DEA technique
we measure the hospitals’ TFP change between 1999 and 2006. Sec-
ondly, we take a regression analysis to the Malmquist TFP index to
analyse the productivity change determinants.

� RA-08
Thursday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
4

Visual Aspects of MCDA

Stream: Decision Analysis
Invited session
Chair: Bertrand Mareschal

1 - Visual MCDA using new GAIA type methods
Quantin Hayez, Bertrand Mareschal

Extensions of the GAIA method are proposed to achieve a better ex-
ploratory analysis of multicriteria problems (conflict detection and
compromise analysis) and to improve the link between the descrip-
tive method GAIA and its prescriptive counterpart PROMETHEE.

2 - Integration of outranking methods to geographical
information systems
Karim Lidouh, Yves De Smet
For the past few years a number of authors have considered the
integration of multi-criteria decision analysis (MCA) tools to ge-
ographical information systems (GIS). In this talk, we will ana-
lyze the potential application of outranking methods, such as the
PROMETHEE methodology, to this recent field Finally, we will il-
lustrate an example of integration applied to a study of the Brussels’
region.

3 - Graphical representation of the preferences of a
decision maker
Yves De Smet, Bertrand Mareschal, Philippe Nemery
In this paper we propose an interactive method to determine the pref-
erences of a decision maker when he compares pairwise actions in
a ranking, sorting or choice problem. On each criterion a prefer-
ence index will be obtained and aggregated to a global preference
index. Special attention is devoted to the representation of these
uni-criterion and multicriteria preferences.

4 - Using the GAIA method for multicriteria sorting and
clustering
Bertrand Mareschal, Philippe Nemery, Quantin Hayez
Multicriteria sorting and clustering techniques are usually based on
existing ranking methods. We propose to adapt the GAIA descrip-
tive outranking method for sorting and clustering. The visual dimen-
sion of GAIA provides a way to better distinguish classes of actions
and to understand their specific characteristics. In the context of
clustering, it becomes possible to detect clusters of incomparable
actions as well.

� RA-09
Thursday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
5

Game Theory and Applications 1

Stream: Game Theory
Invited session
Chair: Fouad El Ouardighi

1 - Patent licensing in a Cournot duopoly
Flávio Ferreira, Fernanda A. Ferreira
Patent licensing is a source of profit for the innovator (also called
patentee) who earns rent from the licensee by transferring a new
technology. In this work, we study optimal licensing arrangements
when a new technology is transferred from a firm which is relatively
cost-inefficient in the pre-innovation stage compared to the recipient
firm. We consider three possible licensing policies offered by the
patentee: (per unit) royalty; (lump-sum) fixed fee; and a two part
tariff, i.e. a fixed fee plus royalty.

2 - Cooperation in Service Systems
Shoshana Anily,
We study a cost allocation problem, where a group of servers, each
characterized by its capacity and stream of customers, may cooper-
ate and generate a "pooled" server system with an arrival/service rate
being the sum of the respective individual rates. The cost of a coali-
tion is the equilibrium mean number of customers in the system. We
define the problem as a transferable utility cooperative game, and
show that the grand coalition is beneficial. In one of our main re-
sults, we fully characterize the non-negative core of the game, albeit
the fact that the game is neither monotone nor concave.

3 - Cooperation, attachment and forgiveness
Fouad El Ouardighi
The impact of players’ psychological profiles on the evolution of an
alliance is decisive, even more so than the social and historical con-
texts (El Ouardighi, 2007). In other words, determining potential
partners’ psychological profiles from the outset is one of the most
efficient ways to differentiate beforehand between opportunistic and
non-opportunistic behaviors. This paper seeks to provide an ex-
haustive characterization of the outcomes resulting from asymmetric
partnerships, i.e., with different player profiles.
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� RA-10
Thursday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom
6

Creating and Building IFORS

Stream: IFORS 50th Anniversary
Invited session
Chair: Heiner Müller-Merbach

1 - IFORS and Before
K. Brian Haley

Memories of the youngest delegate to the Oxford Conference and
the events leading to the foundation of IFORS immediately before
the ’Second’ Conference in Aix-en-Provence.

2 - Not what I did for IFORS, but what IFORS did for me
Graham Rand

My close involvement with IFORS through 25 years, 1980-2005,
has provided some of the most satisfying aspects of my professional
career. In this presentation, I will discuss issues of leadership, con-
ferences and publications.

3 - Growth and Development of IFORS
Heiner Müller-Merbach

After its start in 1958, IFORS grew quite rapidly to a size of some 40
member societies, accompanied by necessary alterations of its orga-
nizational structure. The content, the purpose, the activities, as well
as the style of the activities changed accordingly. The field as such,
i.e. Operational Research, has a different (internal as well as exter-
nal) image today compared to the 1950s and 1960s. In the paper,
some observations of change will be reported, recalling Heracleitus
(544-483 BC): "Nothing endures but change."

� RA-11
Thursday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 2

Supply Chain Risk, Pricing, and
Coordination
Stream: Supply chains
Contributed session
Chair: Johan Joubert

1 - Entrepreneurs and newsvendors: do small busi-
nesses follow the newsvendor logic when making
inventory decisions?
Charles Corbett, Jan C. Fransoo

We empirically assess the degree to which inventory decisions
made by small businesses are informed by the logic underlying the
newsvendor model and are influenced by the decision-maker’s risk
profile. We find that entrepreneurs do follow the newsvendor logic,
but more so for high-margin than for best-selling products. We find
that entrepreneurs’ risk profiles are consistent with prospect theory.
Furthermore, we find that risk aversion for profits is associated with
higher safety stocks, in contradiction to existing theory, and discuss
several possible explanations for this finding.

2 - Dynamic Pricing and its Effects on Supply Chains
,

Enhancing the applicability of dynamic pricing beyond service in-
dustries, seasonal sales or perishable items is the main focus of this
research by combining cognitive decision making, inventory man-
agement, dynamic pricing and supply chain management to improve
system performance. Current research focuses on determining opti-
mal pricing policies without considering what effects these policies
might have on the application domain. The model proposed in this
paper studies the effect of dynamic pricing on supply chains to better
understand the applicability of such policies.

3 - Safety stock placement in a multi-echelon supply
chain with probabilistic demand
Johan Joubert, Marlize Van Zyl

Supply Chain Management has been conceptualized to integrate and
manage key business process across the supply chain, making the
positioning of inventory in a supply chain network an essential ac-
tivity. In this paper a particular trade-off is made between customer
satisfaction and inventory holding costs using a mathematical op-
timization model. The model takes probabilistic demand into ac-
count; and transport costs between facilities in the supply chain are
piecewise linear functions. The reliability of the stochastic model is
determined.

4 - Combinatorial auctions in supply networks
Petr Fiala

Supply chain management is more and more affected by network
and dynamic business environment. Networking transforms static
and isolated resources in a pool of dynamic and connected resources.
Auctions are important market mechanisms for the allocation of
goods and services. Combinatorial auctions are those auctions in
which bidders can place bids on combinations of items. The paper
is devoted to using of combinatorial auctions in supply networks.
Distributed units’ formation, allocation and coordination problems
in supply networks can be solved through combinatorial auctions.

5 - Price Discrimination with Multi-Part Tariffs
Hemant Bhargava

A relatively small menu of three-part tariffs (3PTs) can be more
profitable and, sometimes, socially more desirable than a larger
menu (more items) of two-part tariffs (2PTs). Often, a single three-
part tariff can beat a sorting menu comprising multiple two-part tar-
iffs. The 3PT menu can be designed with less information about
consumer preferences, relative to the menu of two-part tariffs. This
advantage holds even when buyers are uncertain about future valua-
tions.

� RA-12
Thursday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 4

Finance: Finance and banking

Stream: Finance
Invited session
Chair: Günter Schmidt

1 - Risk Management Cultures and Practices at Large
Financial Institutions
Chaiho Kim

The deteriorating subprime mortgages and other debt led to write-
downs in $billions by large investment banks and financial conglom-
erates in 2007. A significant write-down by a financial institution
will likely depress its shareholder value and raise the question of the
firm as a going concern. This paper will examine the risk manage-
ment cultures and practices of large financial institutions by studying
publicly available documents including the company reports as 10K.
We will try to relate their risk management practices to the risk man-
agement frameworks such as Basle II and COSO ERM.

2 - Quantifying Operational Risk of Financial Institu-
tions
Stanislav Bozhkov, Andrew Scurr, Antoaneta Serguieva,
Keming Yu,

Introducing capital charge for operational risk with Basel II has in-
creased interest in quantification approaches. Current research fo-
cuses on bottom-up techniques using loss databases. Alternatively,
we infer the operational component of extreme risk using a panel
of share prices and proxies capturing market risks and idiosyncratic
characteristics. We enhance model specification and estimation pro-
cedures, and use data on large European financial institutions, thus
improving the calibration of bottom-up models. The proposed work
has benefited from the collaboration with an international bank.
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3 - Evaluation of Algorithmic Trading Rules
Günter Schmidt, Esther Mohr

There are two elementary types of trading strategies related to as-
sets, one is market timing and the other is buy and hold. The ques-
tion, if one of these strategies is superior to the other, is heavily
discussed in the literature. We concentrate on answering this ques-
tion using average case performance measures generated from an
empirical analysis. We show that there is a market timing strategy
that outperforms the buy and hold strategy. The evaluation is based
on historical data from Xetra DAX; volatile, increasing, decreasing
market movements are simulated using artificial stock prices.

� RA-14
Thursday, 8:00 AM - 9:30 AM - Sandton Sun: Maroela North

DEA: Applications in education

Stream: DEA and Performance Management
Invited session
Chair: aziz kutlar

1 - Efficiency Evaluation of Islamic Azad University of
Iran, Firouzkoh Branch, (IAUFB) during 1995-2005:
Using DEA Method
Mohammad Mehdi Movahedi, , Mohammad
Bamenimoghadam

Efficiency of IAUFB, was calculated and evaluated using Data En-
velopment Analysis. For this purpose, activities and performance
of IAUFB during 1995-2005 were collected and efficiency of each
year as a DMU, with respected the other years was compared and
evaluated. Since the data of initial years establishment of the uni-
versity was poor, efficiency of each vice-presidency was separately
evaluated. Many suggestions were made based on the results of the
research.

� RA-16
Thursday, 8:00 AM - 9:30 AM - Sandton Sun: Jacaranda

Location and Layout

Stream: Location and Layout
Invited session
Chair: Edward Gimadi

1 - The Reliable Maxmin-maxsum Location Problem
on a Tree
Emanuel Melachrinoudis, José Santiváñez

A facility is to be located on a tree network that serves demand re-
quests originating at the nodes. The edges of the network fail with
certain fixed probabilities. Two simultaneous criteria are considered
regarding responses to demand requests: maximizing the minimum
expected number of successful responses over all nodes and maxi-
mizing the expected total number of successful responses. Proper-
ties of the efficient and nondominated sets are developed based on
which an efficient algorithm for their construction is provided.

2 - A new method for solving a layout problem using
group technology approach
, Halim Mahdi, Lionel Amodeo, Farouk Yalaoui

This article presents the solution of a facility layout problem. For
solving it, we used group technology approach mixed to a quadratic
assignment problem. In the GT approach,we have generated product
families belonging to groups of machines using a specific genetic al-
gorithm. The objective function consists of maximizing the amount
of quantities inside the machine’s groups.The QAP is resolved by an
hybrid ant colony optimisation mixed to a global local search algo-
rithm. The method has been tested on a large number of problems;
also it has been applied on an industrial case.

3 - A Heuristic Approach to Solving Block Layout
Problems with Shape Constraints
R. Aykut Arapoglu

We consider the block layout design problem with shape constraints.
Typically departments are rectangular in shape. In this case, how-
ever, we allow some departments to assume an L-shaped configu-
ration. Departments are subject to an aspect ratio constraint whose
violation results in a penalty in the objective function. In this talk,
a genetic algorithm based heuristic search procedure will be pre-
sented. The goal is to generate feasible block layouts having mini-
mized distance based material handling costs.

� RA-19
Thursday, 8:00 AM - 9:30 AM - Sandton Sun: Acacia

Queues 1
Stream: Queues
Invited session
Chair: Jeff Griffiths

1 - Fair charge heuristics for dynamic resource alloca-
tion: a queueing example
David Hodge, Kevin Glazebrook, Christopher Kirkbride

We develop a notion of a fair charge for the allocation of additional
resource to a reward earning object (project) whose stochastic evo-
lution depends upon how much resource it receives. Under a criti-
cal condition, heuristics based on such fair charges are effective for
problems concerning the dynamic allocation of a divisible resource
(money, manpower) among a set of such projects. We illustrate ideas
by reference to a queueing example in which a set of servers is to be
dynamically allocated to a collection of service stations.

2 - Service Level Trade-Offs in a Reservation-Based
Priority System
Ki-Seok Choi

We consider a service system where the customers who make a
reservation in advance have higher priority. The capacitated ser-
vice provider may guarantee different service levels for the high-
and low-priority customers. We show the trade-offs between the to-
tal service time and other system characteristics such as the propor-
tion of high-priority customers, when the service level is high. We
also suggest how to differentiate service using the asymptotic ratio
of the service levels for both customer types.

3 - Approximation to the Transient Solution of the
M/Ek/1 Queue
Jeff Griffiths

This paper considers a single-server Erlang queueing system, where
customers arrive at random and the service times have a general Er-
lang distribution. It is difficult to obtain a transient solution in ex-
plicit form to the queue equations because of their complex struc-
ture. We propose a simple method of computing the mean waiting
time of a customer arriving in the queue at time t, based on an expo-
nential function approximation.
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Thursday, 10:00 AM - 11:00
AM

� RB-01
Thursday, 10:00 AM - 11:00 AM - Convention Centre: Ballroom
1

Humanitarian Logistics

Stream: Plenaries
Plenary session
Chair: M. Grazia Speranza

1 - Supply Chain Management in the Context of Hu-
manitarian Disasters
Luk Van Wassenhove

Recent events have made it perfectly clear that both the frequency
and intensity of humanitarian disasters have increased. The year
2005 has been a particularly dark one in terms of number of people
killed or otherwise affected (tsunami, Katrina, Pakistan, Darfur). In
Indonesia, one-third of the relief supplies were still blocked at the
airport three months after the tsunami, while in Pakistan one million
people were still waiting for winter tents more than a month after the
earthquake. At the core of these are fundamental supply chain man-
agement problems (bottlenecks, procurement issues, tracking and
tracing problems).

The world of humanitarian disaster logistics is very different from
the familiar context of business logistics. Humanitarians operate
in very dynamic environments and need to preserve a humanitar-
ian space (respecting the principles of impartiality, neutrality and
humanity). This space is increasingly challenged by political and
military forces, to the point that security of humanitarian personnel
has become a key concern.

Since traditional funding sources are declining, and natural and man-
made disasters become more frequent, humanitarian organizations
realize that they will have to increasingly rely on private organiza-
tions for help. Simultaneously, companies in search of a coherent
corporate social responsibility agenda, increasingly turn to the hu-
manitarian world. However, it is far from obvious how private com-
panies and humanitarian organizations can effectively work together
in disaster relief.

This presentation will introduce supply chain management in the hu-
manitarian context, and outline the need for better preparedness and
response to disasters. We also discuss opportunities for more ef-
fective collaboration among humanitarian organizations, as well as
between humanitarians and private organizations. The presentation
uses a number of real cases to highlight opportunities to do interest-
ing research with a high potential impact.

Thursday, 11:30 AM - 1:00
PM

� RC-02
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Ballroom
2

Dynamic Programming

Stream: Optimization
Tutorial session
Chair: Augustine ESOGBUE

1 - Dynamic Programming for the Real World
Augustine ESOGBUE
Dynamic programming has appeal to assorted real world problems.
We present it from its multifacets to modern day developments and
discuss approaches focal to ORMS. We review novel models includ-
ing nonserial, heuristic, fuzzy and neuro-dp and present an overview
of applications.

� RC-03
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Ballroom
3

Transportation Systems: Supply and
Demand
Stream: Intelligent Transportation Systems
Invited session
Chair: Janny Leung

1 - Optimizing the Number of Operators in an
Oligopolistic Transit Market
William Lam, Zhi-chun Li, S.C. Wong
We propose a model to optimize the number of operators in an
oligopolistic transit market involving three types of players: tran-
sit authority, operators and transit passengers. The transit authority
aims to maximize total social welfare by setting the number of op-
erators permitted to enter the market. All transit operators seek to
maximize their own profits by determining frequencies and fares,
while accounting for transit passengers’ responses. The model is
formulated as a multi-level hierarchical problem and solved by a
meta-heuristic algorithm. A numerical example is used for illustra-
tion.

2 - Impact of Transport Network Management on Ac-
tivity Location Cost Over Time
Hong K. Lo, , Xiaosu Ma
Both transportation supply and demand management are important
for transportation management, which will affect activity location
choices, as they change the travel costs between zones. This study
will analyze the interactions between these two aspects. The results
will have important implications on developing land use and trans-
portation improvement strategies.

� RC-04
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Ballroom
4

Optimization for sustainable production
1
Stream: Optimization
Invited session
Chair: Jiri Klemes
Chair: Ferenc Friedler
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1 - Process Integration as an Optimisation Tool in
Clean Coal Technology
Rhulani Shingwenyana, Thokozani Majozi

The integrated gasification combined cycle (IGCC) represents one
of the promising technologies for clean coal power generation. The
current study seeks to use pinch technology in the optimisation of
IGCC units. This is done by graphical approach to set practical
performance targets for the achievable energy performance of the
system.

2 - A Mathematical Optimisation Technique for the Ef-
fective Scheduling of Zero-Effluent Batch Plants
Jacques Gouws, Thokozani Majozi

Wastewater minimisation in industry is becoming ever more impor-
tant as environmental legislation becomes more stringent on efflu-
ent discharge. Wastewater minimisation through proper scheduling
is an economic means of meeting discharge targets. Presented is a
case study in which wastewater is minimised through reuse in prod-
uct, thereby producing almost zero-effluent. The model used in the
case study determines the optimal schedule to achieve the maximum
water reuse in product.

3 - Aroma Guided Energy Integration in Sludge Treat-
ment
Thokozani Majozi, Jaime Rojas-Hernandes, Toshko Zhelev

The paper focuses on the problems of energy efficiency improve-
ment of wastewater treatment processes. The case study concerns
bio-energy recovery in autothermal aerobic digestion (ATAD). The
practice shows that the process supports generation of ammonia,
which speaks for insufficient agitation and aeration. It involves an
absorption tower (Mona shell absorber) where the ammonia con-
tained in the gases drawn from the sludge storage tank and two re-
actors is absorbed. The paper solves the problem of heat recovery
where the reactor model accounts for the ammonia generation and
temperature.

4 - CO2 Emissions Reduction via a Graphical Analysis
Method for Renewable Energy Supply Chains
Jiri Klemes, Hon Loong Lam, Petar Varbanov

A novel renewable energy supply chain method is addressed in
response to carbon-constrained energy generation. A graphical
method is proposed to reduce the energy waste and improve the ef-
ficiency of energy supply chain systems. It illustrates how supply
chain with integrated renewables and waste-to-energy would com-
ply with environmental policies.

� RC-07
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Boardroom
3

Humanitarian Logistics

Stream: Humanitarian Logistics
Invited session
Chair:

1 - A Multi-objective and Stochastic Warehouse Loca-
tion Routing Problem for Disaster Relief
Stefan Rath

We present a multi-objective warehouse location routing problem
with stochastic demands and stochastic accessibility of routes, which
is faced by non-governmental organizations after disasters such as
earthquakes, floods or tsunamis. A bi-objective integer linear pro-
gram and metaheuristics were chosen as solution methods and un-
certainty was tackled by sampling.

2 - A Decision Support System for the Distribution of
Humanitarian Aid
Begoña Vitoriano, M. Teresa Ortuño

In recent years, natural and man-made disasters have been affecting
increasing numbers of people throughout the world. Organisations
for emergency and humanitarian aid have experienced an important
growth, and efficiency in management becomes crucial. There is a
lack of specific tools devoted to logistics of this special kind of inter-
ventions in developing countries, demanded by the organisations. A
decision support system currently in development, is presented fo-
cusing on the transport problem to distribute humanitarian aid to the
affected population of a disaster in a developing country.

3 - A Stochastic Model for Hurricane Logistics, Pre-
paredness, Response, and Humanitarian Aid
, Richard Larson

With an approaching hurricane, emergency managers face a set of
logistical action timing decisions: supply, pre-positioning, mobi-
lization, evacuation, and humanitarian aid. The location, time and
intensity of the hurricane at landfall are random variables governed
by nature. We developed a stochastic dynamic program incorporat-
ing economic, social, and logistical impacts of alternative sequential
decisions. Results are given for a set of global case studies.

� RC-08
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Boardroom
4

Decision support systems for economic
or environmental issues
Stream: Management Information Systems
Invited session
Chair: Lidija Zadnik Stirn

1 - Assessment of software investments
Emil Numminen, Birger Rapp, Anders Hederstierna, Henrik
Sällberg

It is difficult to assess the value of software investments. The main
reason is the investment’s characteristics, i.e. the high degree of
intangible consequences. We propose a solution based on the net
present value approach with a stochastic cash flow function incorpo-
rating the intan-gibles from the expected software usage.

2 - Decision@Work: a framework for supporting
decision-intensive business processes
Kathrin Kirchner,

The purpose of Decision@Work is to generalize and integrate com-
mon aspects in DSS development in a framework, which is applica-
tion domain independent. The framework helps especially SMEs to
build customized DSS for different industries. A method base offers
reusable components to support users in decision-intensive work-
flows. The system will be designed to be used by technical engineers
as well as non-technical clients. In addition to a technical modelling
our research focuses on a customer friendly modelling for clients,
which enables cooperation in the DSS development process.

3 - AHP, ANP and SWOT analysis for optimal manage-
ment of ecosystems
Lidija Zadnik Stirn

When controlling an ecological system we have to create an equi-
librium of several conflicting objectives. Here we present a multi-
criteria model using the SWOT, AHP and ANP analysis. The AHP
and ANP are integrated with SWOT to yield analytically determined
priorities for the SWOT factors. Pairwise comparisons between
SWOT factors and within each SWOT group are carried out. Fi-
nally, the composite value of the management alternative is calcu-
lated. Application of the presented model deals with environmental
projects in the Primorska region, Slovenia.
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� RC-09
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Boardroom
5

Game Theory and Applications 2

Stream: Game Theory
Invited session
Chair: Georges Zaccour

1 - Modeling and Learning in Settings with Misspeci-
fied Models
Anton Kleywegt

The operations research approach involves the formulation of mod-
els that approximately describe a situation of interest, and the study
of the models to obtain results for decision making. Typically, mod-
els are simplified, and thus are misspecified. The analyst may collect
data and update parameter estimates while using the model. An im-
portant question is what properties the resulting dynamical process
has, for example, whether the sequence of estimates converges to
a good value. The talk will present some research that addresses
modeling and learning in settings with misspecified models.

2 - Technology, Operations and Marketing Strategy in
a Dynamic Duopoly
Fouad El Ouardighi, Bowon Kim, Sangsun Park

To be successful in launching a new product, the firm must take into
account internal operations in addition to external factors like com-
petition, technology and market attributes. Suppose that the firm
severely underestimated sales and failed to prepare enough capacity
to meet the overwhelming demand. Then, even if the new product
sells well in the market, the company cannot get profitability. It is
essential for the firm to optimally plan for technology, market, and
operations simultaneously. In this paper, we develop a differential
game model of duopoly that analyzes the dynamic problem.

3 - Merger in a Stackelberg oligopoly
Fernanda A. Ferreira

In this work, considering a Stackelberg oligopoly market, we show
that the profitability of merger depends on the market structure and
on the involved firms’ strategic power. Furthermore, the decision
to merge depends neither on the intercept nor on the slope parame-
ters from the demand curve. However, when the incentive to merge
exists, it increases with the first parameter and decreases with the
second one.

4 - Advertising Strategies in Fashion Licensing
Georges Zaccour, Alessandra Buratto

We characterize cooperative and noncooperative advertising strate-
gies of the licensor and the licensee involved in a licensing contract
in the fashion business. Licensing is a contractual agreement be-
tween the owner of the property (licensor), and the renter of the
rights (licensee). Licensing is a win-win strategy where the two
partners can achieve their objectives. We show that if the licensor
(leader), uses an incentive strategy which depends on the licensee
advertising, then it can reach in a decentralized manner the jointly
optimal solution.

� RC-10
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Boardroom
6

The Present State of IFORS
Stream: IFORS 50th Anniversary
Panel session
Chair:

1 - The Present State of IFORS

Current activities of IFORS revolve around its objectives of devel-
oping OR as a unified science and to advance it world-wide. It is
organized to: sponsor international meetings; facilitate exchange of
information; encourage nations to establish societies; support stan-
dards of competence; promote OR education as well as the growth
of existing and new fields of OR.

Groups headed by members of the Administrative Committee per-
form these roles. In addition, IFORS has taken into account devel-
oping country concerns although it has yet to put in place programs
to support standards of competence.

This panel discussion will provide an overview of all of the activities
of IFORS, with presentations by Administrative Committee mem-
bers and Committee Chairs.

� RC-11
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Committee
Room 2

Supply Chain Applications

Stream: Supply chains
Contributed session
Chair: Ozias Ncube

1 - Rail Capacity Expansion in the Coal Supply Chain:
A Simulation Study
Leorey Marquez, David Sier, Andreas Ernst

The Australian Government has joined the coal industry in exploring
short and long term measures to address capacity and infrastructure
issues and to improve throughput in the coal supply chains. This pa-
per describes a simulation study conducted by CSIRO for the Dal-
rymple Bay Coal Terminal aimed at evaluating various operational
and logistical options for expanding rail capacity and increasing effi-
ciency in DBCT’s rail transport network. The study builds on previ-
ous work showing significant increase in throughput from improve-
ments in train speed and loading rates.

2 - Supply Chain management in the FMCG industry:
Perspectives from South Africa
Jenny Fletcher, Ozias Ncube

This paper investigates supply chain management practices in the
forward deployment of stock in the FMCG industry, exploring the
influence of information and communication technology and exam-
ining their influence on operational performance. Data collected
from 27 organisations supplying FMCG in South Africa is tested
using Pearson’s Correlation Coefficient.

3 - Strategic Challenges for Supply Chain Integration:
Perspectives from Southern Africa
Ozias Ncube, Venkata Yadavalli

There has been steady growing interest on improving supply chain
performance. One area identified by many researchers has been sup-
ply chain integration. This paper gives a chronology of strategic
challenges common to major supply chains in South Africa on sup-
ply chain integration and performance, and offers a framework that
can be used to facilitate this integration. A case study is presented

� RC-12
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Committee
Room 4

Finance: Financial modelling

Stream: Finance
Invited session
Chair: Marc Schauten
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1 - Leasing and options for entrepreneurs
Alejandra Gomez Padilla, Tsutomu Mishina
Effective use of lease by applying a Put Option nature in a contract
helps avoid any financial difficulties, especially for newly estab-
lished firms. This paper demonstrates applications of the concept
and presents results obtained using simulation. In this option based
evaluation, we expect to increase managerial effectiveness for both
parties.

2 - A Framework for Capital Structure Decisions
Marc Schauten, Jaap Spronk
We show that capital structure decisions can be framed as multiple
criteria decision problems which can then benefit from multiple cri-
teria decision support tools that are widely available. We analyze fi-
nancing solutions as proposed by practicing specialists for a merger
and acquisition problem. We find that i) the solutions between the
specialists differ, ii) the solutions and criteria applied by the special-
ists depend on the stakeholder the solution is made for, and iii) some
economic criteria appear not to be as relevant as suggested by theory.

� RC-13
Thursday, 11:30 AM - 1:00 PM - Convention Centre: Committee
Room 5

Scheduling Applications 2

Stream: Scheduling
Invited session
Chair:

1 - A heuristic based on partial ordering for solving the
minimization of tool switches problem
Horacio Yanasse, Rita de Cássia Meneses Rodrigues, Edson
Senne
In the minimization of tool switches problem we seek to determine a
sequence to process a set of jobs so that the number of tool switches
required is minimized. In this work we propose a heuristic that
tries to determine good sequences expanding promising partial se-
quences. Computational test results are presented.

2 - Optimizing the Slab Yard Crane Scheduling Prob-
lem Using a Two-Stage Planning/Scheduling Ap-
proach
Anders Dohn, , Jesper Larsen
We present the Slab Yard Crane Scheduling Problem. We need to
generate a schedule for two gantry cranes sharing tracks. The ob-
jective is to minimize the tardiness of the schedule. We introduce a
two-stage planning/scheduling solution approach to the problem and
present the results achieved with this method.

3 - Scheduling in Open Pit Mining: Clever Disaggrega-
tion and Stochastic Models
Gary Froyland, ,
We present two important extensions to the Open Pit Mine Produc-
tion Scheduling Problem (OPMPSP). Firstly, due to the typically
massive size of the OPMPSP, a standard approach to reduce the
problem size is to aggregate scheduling units. We introduce an LP-
based disaggregation approach that produces very accurate solutions
very quickly. Secondly, as the geological data are only incompletely
known, it is current practice to produce many stochastic simulations
of the geology. We describe a new MIP formulation of the OPMPSP
that uses this geological information in a non-anticipative way.

� RC-14
Thursday, 11:30 AM - 1:00 PM - Sandton Sun: Maroela North

DEA Theory: New developments 4

Stream: DEA and Performance Management
Invited session
Chair: Mohammad-Reza Alirezaee

1 - A new integrated DEA model for finding most BCC-
efficient DMU
Mehdi Toloo, Soroosh Nalchigar

In many applications of DEA finding the most efficient DMU is de-
sirable. Using basic DEA models, decision maker isnâ EUR TMt
able to identify most efficient DMU. Amin & Toloo (2007) [Com-
puter & Industrial Engineering, 52, 71-77] introduced an integrated
DEA model for finding most CCR-efficient DMU. In this paper, we
propose a new integrated model for determining most BCC-efficient
DMU by solving one LP. This model is useful for situations in which
return to scale is variable. The applicability of the proposed model
is shown, using a real data set of 19 facility layout alternatives.

2 - A Comparison of the position of Turkey with OECD
Countries in the Area of Science and Technology
Using Data Envolopment Analysis
Erhan Berk, Muhammet UNAL

Nowadays, mastering the science which generates technology is the
only way to gain a prosperous, sustainable economy as well as to be
successful in international competition. In this study, development
level of Turkey among OECD countries is determined in terms of in-
vestment in science and technology and its rate of return using Data
Envelopment Analysis. Efficient virtual units for the inefficient deci-
sion units are found, and factors values are determined with respect
to reference units.

3 - An extended numeration method for solving
FDH/DEA models of standard economies of scale
Mohammad-Reza Alirezaee, , Behzad Babazadeh

Free Disposal Hall Model which introduce by Deprins et. al. in 1984
is one of the most applicable methods of evaluating DMU’s, because
of the ability of finding a single reference. This paper a numeration
method will be extended which can be apply for solving all four
standard economies of scale (constant, variable, increasing, and de-
creasing) for FDH technologies. The extended models will be tested
by using a real data set of 25 Iranian Gas Distribution companies.

� RC-15
Thursday, 11:30 AM - 1:00 PM - Sandton Sun: Maroela South

OR for Sustainable Development 1

Stream: OR for Sustainable Development
Contributed session
Chair: Tatjana Tambovceva

1 - Raw Material Logistics for Biorefineries
Magnus Fröhling, Otto Rentz

Biorefineries aim to utilize renewable resources completely to re-
duce the dependency on fossil resources and the emission of green-
house gases. In comparison to fossil resource-based value chains the
raw material logistics for biorefineries differ. Renewable resources,
like wood or straw, are e.g. spatially distributed in greater areas
and their energy density is comparably low, making long distance
transports unfavorable. The presentation characterizes the special
requirements of raw material logistics for biorefineries and the con-
sequences for logistical planning tasks and methods.

2 - Optimal Jobs-Housing Assignment Problem Con-
sidering Density and Growth Limitations
, Tsutomu Suzuki

The purpose is to find out how much the travel time and energy con-
sumption could be saved by considering densities of jobs and hous-
ing uses within growth limitations. Mathematical programming is
used to solve the optimal allocation pattern of jobs and housing.
Adopting the model, we evaluate that only public transport infras-
tructure is invested and only controlling densities without invest-
ment, and also both are considered. Moreover, several cases will
be evaluated by controlling densities for jobs and housing uses to
suggest the optimal urban structure.
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3 - Implementation of environmental management
systems (ISO 14001): a case study at the construc-
tion enterprises in Latvia
Tatjana Tambovceva, Ineta Geipele

The purpose of this study is to explore the experiences of the Lat-
vian construction enterprises working with environmental manage-
ment systems (EMS). The aim of an EMS is to improve the environ-
mental performance of the organization. Our results show that the
enterprises primarily expect an external recognition of the EMS ac-
tivities. ISO14001 fulfils many of the expectations and can be seen
as an instrument serving a wide range of purposes. The authors con-
clude that it is necessary to improve work with the EMS and to let
all line personnel to participate in this work as early as possible.

� RC-16
Thursday, 11:30 AM - 1:00 PM - Sandton Sun: Jacaranda

Locational Planning

Stream: Locational Planning
Contributed session
Chair:

1 - Reactive GRASP based Heuristics for the Capaci-
tated Multi-source Weber Problem
Gábor Nagy, , Said Salhi

This paper examines the continuous capacitated location-allocation
problem. Reactive GRASP based heuristics are put forward. The
restricted candidate list is constructed and updated at each iteration
by applying a self adjusted threshold parameter. The experiment
shows that the proposed methods provide encouraging results when
compared to recently published papers.

2 - Optimal site selection for self-storage enterprises
Richard Lackes

The site selection problem is a long-term strategic problem that aims
for the determination of warehouses sites and the point in time when
they should be put on stream. The decision criterion consists in the
(expected) net present value. The paper introduces a decision model
Based on binary decision variables representing the sites and the
points in time of investment with respect to a given budget and the
constraints of the market situation and volume. The business volume
depends on the population of the trading area, its spending power
and the competing warehouses.

3 - Site Location of a Manufacturing Plant.

A Location Model of a concrete manufacturing plant which accom-
modates a multifunctional facility is presented. The model deals
with a range of criteria which are of critical, objective or subjective
nature. The criteria are combined in a quantitative fashion which
facilitates the optimal choice of plant location and affords consider-
ation of solution sensitivity.

� RC-18
Thursday, 11:30 AM - 1:00 PM - Sandton Sun: Syringa

Cutting and Packing 1

Stream: Cutting and Packing
Invited session
Chair: José Fernando Oliveira

1 - A One-Dimensional Cutting Stock Problem from the
Wood-Processing Industry: Usable Leftovers and
Additional Handling Operations

The author will present a case study from the wood-processing in-
dustry where a cutting stock problem with usable leftovers is com-
bined with a preceding handling process. Both activities — the han-
dling process and the cutting process — are strongly interdependent,
and thus, cannot be planned independently. A model formulation of
the problem will be given and it will be shown how it has been in-
tegrated into a decision support system. Finally, some experience
from the application of this system is reported.

2 - A Cutting and Lot-Sizing Coupled Problem in the
Furniture Industry
Marcos Arenales,

An integer programming model is proposed to combine cutting and
lot-sizing decisions for small furniture industries whose objective is
to minimize costs of production, storage, setup and material waste.
Also, a Lagrangian based heuristic for a relaxed problem is proposed
and preliminary computational experiments are presented.

3 - Research support tools in cutting and packing: a
survey
José Fernando Oliveira, A. Miguel Gomes

Cutting and Packing has developed, as a specific combinatorial op-
timization problem, in the last years, as the number of publications
in journals show. Several tools to support research in cutting and
packing have also been developed but they seem not to be widely
known and used. In this talk a survey on research tools on cutting
and packing will be presented, including web sites, benchmark prob-
lem instances repositories, problem generators, organized literature,
available software code and problem typology. The aim is to support
both researchers and journal reviewers in their work.

� RC-19
Thursday, 11:30 AM - 1:00 PM - Sandton Sun: Acacia

Queues 2
Stream: Queues
Contributed session
Chair: Christopher Kirkbride

1 - A continuous review perishable inventory system
with multi-server facility and negative customers
Venkata Yadavalli, Balasubramanian Sivakumar,
Gunaseelan Arivarignan

This paper introduces a multiserver facility in the inventory systems.
We assume that the arrivals of customers are according to a Marko-
vian arrival process (MAP) and that service time has exponential
distribution. In addition to the regular customers, a second flow of
negative customers following an independent MAP is also consid-
ered which will remove one of the customers in the orbit. Various
measures of stationary system performance are computed and the
total expected cost per unit time is calculated. The results are illus-
trated numerically.

2 - Analysis of the C2/G/1 Queueing Model with Excep-
tional Services

We have considered a single server queueing system in which the ar-
rival process is assumed to be Coxian with two stages and customers
are served on the FCFS basis. The service time distribution depends
upon the number of customers served since the beginning of cur-
rent busy period. The service time distribution becomes stable after
serving N customers in the current busy period. We have obtained
recursive formulas to find the generating function of the stationary
queue length distribution. This type of queueing models find nice
application in computer systems, telecommunication systems.

3 - Building a Simulation Model to Control Complex
Production Processes using Queuing Applications
Saad Hasson
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A simulation was used to model a problem of controlling three
stages production system using queuing theory applications. There
are many parallel production machines in each stage. The products
produced by the first stage machines are used as input to the sec-
ond stage machines and the 2nd stage output used as input to the
third stage machines. The spaces between the production stages are
assumed to be limited. Each machine in each stage will be started
when it was required and stopped when it was not required in a con-
trol automatic manner

4 - Dynamic pricing of queues
Christopher Kirkbride

We consider a problem in which a system manager has to determine
the appropriate charge to offer arriving customers to maximise rev-
enue net of holding costs. We derive dynamic pricing heuristics via
the application of a single dynamic programming policy improve-
ment step to a strongly performing static policy.

Thursday, 2:00 PM - 3:30 PM

� RD-02
Thursday, 2:00 PM - 3:30 PM - Convention Centre: Ballroom 2

Convex Optimization

Stream: Optimization
Contributed session
Chair: Alexander Kruger

1 - Approximation of Stochastic Differential Equations
by Additive Models Using Splines and Conic Pro-
gramming
Pakize Taylan, Gerhard-Wilhelm Weber, Devin Sezer

Many phenomena in nature are modeled by means of determinis-
tic differential equations. But, this type of modeling omits stochas-
tic fluctuations. For this reason, we consider stochastic differential
equations,since we know that,in reality, many processes are normaly
affected with noise. We propose an approximation by additive mod-
els based on splines and we construct a penalized residual sum of
square and a Tikhonov regularization problem for this model.we
treat it using continuous optimization techniques. In particular,we
apply the elegant framework of conic quadratic programming.

2 - Feasibility of Integer Knapsacks and the Frobenius
number
Iskander Aliev

The Integer Knapsack Problem is a classical combinatorial optimi-
sation problem with many applications. Its feasibility is known to be
related to the famous (linear diophantine) Frobenius Problem: given
a set S of relatively prime positive integers, the problem asks for
the largest natural number, called the Frobenius number, that has no
representation as a non-negative integer combination of the elements
from S. In the talk we will discuss recents results on the behaviour of
the Frobenius number in the light of the Integer Knapsack Problem.

3 - About Extremality, Stationarity, and Regularity of
Collections of Sets
Alexander Kruger

Extremality, stationarity, and regularity properties of collections of
nonconvex sets in a normed linear space are characterized in terms
of certain primal and dual constants. The extended extremal princi-
ple is formulated. The relationship between regularity of collections
of sets and metric regularity of multifunctions is explained.

� RD-03
Thursday, 2:00 PM - 3:30 PM - Convention Centre: Ballroom 3

Arc Routing

Stream: Routing
Contributed session
Chair: Elena Fernandez

1 - Probabilistic Arc Routing
Richard Wong, Si Chen, Bruce Golden, Hongsheng Zhong

A vehicle follows a predetermined route for covering a given set of
streets. On any day, a subset of the streets requires service and others
can be skipped. The probabilistic arc routing problem determines a
predetermined route that minimizes the expected daily routing cost.
We discuss modeling and solution approaches.

2 - Capacitated Arc Routing Problem: School Bus
Routing
Johnson De-Graft Ankamah,
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One major problem persistently facing operators of school buses in
developing countries is how to route the buses. The problem of rout-
ing school buses deals with the important question of how to trans-
port students to and from schools in the safest, most economical and
most convenient manner. A constructive heuristic model for a single
load school bus routing problem as seen in developing countries has
been presented. The model seeks to aside minimizing operational
cost and time, gives different priority level to different category of
students (physically challenged, six years and below etc).

3 - Heuristics for the Capacitated Rural Postman Prob-
lem
Fábio Usberti, Paulo Morelato França, Vinícius Garcia,
André Luiz Morelato

In this talk the Capacitated Rural Postman Problem (CRPP) with
open routes is focused. Differently from the classical CRPP, in this
case the routes are not constrained to form cycles. Two local search-
based heuristics for the CRPP with open routes are presented. The
first one proposes improvements on a "route first, cluster second"
procedure and the other strengthens the results obtained by a "clus-
ter first, route second" heuristic. Computational tests show that the
new heuristics attained better results in all but one comparison crite-
ria, namely execution time.

4 - The exact solution to the Clustered Price-collecting
Arc routing Problem
Elena Fernandez, , Carles Franquesa

In Prize-collecting Arc Routing Problems, in addition to the cost
function, there is a profit function on the edges that is taken into
account only the first time an edge is traversed. In the Clustered
Prize-collecting Arc Routing Problem there are clusters of arcs and,
for each cluster, we require to serve either all its links or none of
them. We study properties and dominance conditions that allow
strengthening the formulation. We also propose an exact algorithm
and present the numerical results from a series of computational ex-
periments that assess the good behavior of the algorithm.

� RD-04
Thursday, 2:00 PM - 3:30 PM - Convention Centre: Ballroom 4

Optimization for sustainable production
2
Stream: Optimization
Invited session
Chair: Ferenc Friedler
Chair: Jiri Klemes

1 - Integration of Fuel Cells into Combined Power Cy-
cles
Ferenc Friedler, Petar Varbanov, Jiri Klemes

Research on integrating high-temperature fuel cells into Fuel Cell
Combined Cycles (FCCC) indicates achieving high efficiencies and
economic viability is readily possible. Various FCCCs and the po-
tential for utilising renewables are analysed considering generation
capacity and application context. Further research and development
are outlined, giving priority to CO2 emissions reduction.

2 - Optimization of Industrial Plants and Production:
P-graph and S-graph Methodologies
Ferenc Friedler, L. A Fan

Industrial optimization problems become highly complex partly be-
cause of the requirements related to sustainability. This presentation
introduces methodologies exploiting the specific structures of indus-
trial production systems for their effective optimization; P-graph is
for the design and S-graph is for the scheduling of them. They can
highly contribute to sustainable development.

3 - S-graph Based Continuous-Time Approach for
Throughput Maximization in Multipurpose Batch
Plants
Thokozani Majozi, Ferenc Friedler, Tibor Holczinger, Mate
Hegyhati

This work presents a recently developed scheduling technique for
multipurpose batch plants that is based on a graph-theoretic frame-
work, the S-graph. The main advantage of this technique is that it
does not rely on discretization of the time horizon of interest which
is almost intrinsic in all mathematical programming approaches.

� RD-05
Thursday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom
1

OR Applications to Education

Stream: OR Education
Contributed session
Chair: Londiwe Masinga

1 - Decision Support System For Managing Educa-
tional Capacity Utilization For a New Private Col-
lege in Sub-Saharan Africa
Kweku-Muata Osei-Bryson, Muhammadou M.O. Kah,
Jainaba M.L. Kah

Decision making for new private universities in developing coun-
tries with aspirations of world class programs are confronted with
various challenges including: uncertainties of enrollment, provision
of the requisite infrastructure and its cost tradeoffs, being able to
provide competitive remuneration packages and wealth fare. In this
paper, we propose a methodology for assessing educational capacity
utilization and facilitating resource allocation.

2 - Allocation of funds among university departments
- a DEA study
Josef Jablonsky

The main aim of the paper is to verify alternative approaches for al-
location of resources among university departments at the UEP. The
current practice is based on multiple criteria decision making tech-
niques. The paper introduces an approach based on standard DEA
models. The model offers how to change inputs of efficient and inef-
ficient units under the assumption that the outputs remain unchanged
in order to move all the originally inefficient departments to the effi-
cient frontier. Given results are compared to current practice and to
results of several multicriteria decision making methods.

3 - A Mathematical Approach to Enrolment Planning
and Management with Targets Over a Finite Period
Londiwe Masinga

We use a multi-stage Mathematical Programming model to investi-
gate how a South African Higher Education institution can optimally
manage enrolment inputs in order to achieve set target output levels
at the end of a planning period, and derive optimal state funding.

� RD-06
Thursday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom
2

Data Mining 1

Stream: Data Mining & Knowledge Management
Contributed session
Chair: MF Immelman

1 - A Multi-Dimensional Measure of Poverty
Sathie Naidoo

This paper presents and discusses the multivariate analysis and mea-
surement of poverty. The analysis advances the French social exclu-
sion theory and Sen’s analysis of functioning and capabilities, mak-
ing them operational by applying the fuzzy set theory and the Neural
Network Self Organizing Maps. The outcome of this research is ap-
plied to RSA census 2001 data.
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2 - Machine Learning Techniques for Cryptanalysis
B Chandra, Pallath Varghese, Pramod Saxsena, Shrikant
Shrikant

Machine learning techniques like Self Organizing Maps has been ex-
plored for the first time for efficient key clustering in cryptanalysis.
In the first phase, wavelets have been employed for efficient feature
extraction, in the second phase, additional transformations have been
employed to find the dominance in the features and finally SOM has
been employed for clustering.

3 - Support vector machines for credit scoring and
discovery of significant features
Anthony Bellotti,

Support vector machines are applied to determine risk of default at
time of application for a large credit card database provided by a Eu-
ropean bank. We use them for feature selection and find them com-
petitive for prediction of default compared with traditional credit
scoring techniques such as logistic regression.

4 - Visualising relationships in qualitative data
MF Immelman

Exploratory analysis techniques for quantitative data are well devel-
oped, widely published and readily included in numerous statistical
packages. In contrast to that exploratory analysis techniques for data
measured on a qualitative scale is rarely mentioned or included in
software packages. Visual methods to quantify bivariate categorical
relationships are described.

� RD-07
Thursday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom
3

Humanitarian Logistics

Stream: Humanitarian Logistics
Contributed session
Chair: Kelvin T Chirenje

1 - Securing extramural health care for people with
special needs in times of crisis and disaster
Patrick Hirsch

Through a wide range of mobile care services it is possible for the
frail and elderly people with special needs to stay at home as long as
possible. We study the consequences of complex disaster situations,
like floods and pandemics, on the formal care and support structures
of these people. This work is based on a research project together
with the Austrian Red Cross. It deals with the logistics of the care
services, evaluates possible disruptive factors, and should provide an
extensive concept of improvements. The used methods will include
simulation techniques and optimization heuristics.

2 - An Analysis of the Inventory Levels and Distribu-
tion of Anti-retroviral drugs by Non-governmental
Organisations in Zimbabwe
BRIAN CHIRIPANHURA

This paper is an analysis of the inventory levels and distribution of
anti-retro viral drugs by non-governmental organizations in Zim-
babwe to come up with an optimal and cost effective inventory
model and distribution channels.

3 - Location decisions in a blood service
Jeanne le Roux, Jan van Vuuren

Recent centralisation of blood transfusion services in South Africa
necessitates reviewing of inventory management policies and opera-
tional and logistical procedures.

The objective is more efficient blood service delivery.

A binary programming formulation of a facility location decision
problem within the blood demand-supply chain is presented.

4 - An investigation into the Humanitarian Logistics
emanating from the distribution of the HIV virus in
Sub Saharan Africa
Kelvin T Chirenje

This is a quantitative and qualitative analysis into the Humanitarian
Logistics behind the socio-economic effects of the HIV virus and its
impact on emerging markets: The Zimbabwe Case

� RD-09
Thursday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom
5

Game Theory and Applications 3

Stream: Game Theory
Invited session
Chair: Guiomar Martin-Herran

1 - A family of values for cooperative games in gener-
alized characteristic function form
Daniel Gomez Gonzalez, Enrique González-Arangüena,
Conrado M. Manuel

In this communication we focus on cooperative games in general-
ized characteristic function form. For these games the worth of a
coalition depends on the order in which its members add to the coali-
tion. We introduce a family of values for this type of games which
is characterized in terms of some appealing properties. Moreover
it contains as extreme cases the two well-known values for these
games: the Nowak-Radzik and the Sánchez-Bergantiños values.

2 - Consistency and graphs in cooperative games
José Manuel Zarzuelo, Josune Albizuri

We use graph theory to study situations in which there is a trade
off between cooperation and noncooperation. One of the proper-
ties used to find solution concepts in cooperative game theory has
been consistency. Roughly, this property requires that whenever a
subgroup of players are paid and leave the others in a reduced prob-
lem, then the payoffs of the remaining agents do not change. We
analyze the consistency property in situations where the cooperation
between players is modelled by graphs. In particular, we character-
ize the Myerson value (1977) by means of consistency.

3 - Strategic Interactions Among Franchisees: Are
Franchisors Always Better Off?
Guiomar Martin-Herran, Simon-Pierre Sigue, Georges
Zaccour

We examine the issue of cooperation in a franchise system, a fran-
chisor dealing with two adjacent franchisees. Both vertical and hor-
izontal interactions are considered. A Stackelberg differential game
with the franchisor as leader is formulated. Cooperative and non-
cooperative scenarios are compared in terms of optimal decisions
and outcomes.

� RD-10
Thursday, 2:00 PM - 3:30 PM - Convention Centre: Boardroom
6

The Future of IFORS
Stream: IFORS 50th Anniversary
Panel session
Chair: Michael Trick
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1 - The Future of IFORS
Michael Trick, , , Alexis Tsoukiàs, Andrés Weintraub

What is the future of the International Federation of Operational Re-
search Societies (IFORS)? How do social and technological trends
affect the direction of international professional societies? A "blue
ribbon panel" of top experts from within and outside of IFORS will
discuss the future of operational research, national societies, inter-
national societies, and IFORS itself.

� RD-13
Thursday, 2:00 PM - 3:30 PM - Convention Centre: Committee
Room 5

Multicriteria Scheduling

Stream: Scheduling
Invited session
Chair: Jean-Charles Billaut

1 - Personnel vs Machine Performance Costs in Open-
Shop Scheduling Problems with Time-Windows
with Minimal Makespan
David Alcaide Lopez de Pablo, Antonio Sedeño-Noda,
Carlos González-Martín

This paper deals with several tricriteria open—shop scheduling
problems with pre—emptable jobs. Job time—windows must be
strictly respected. Criteria are personnel and machine performance
costs and makespan. Network flow approaches are sequentially used
in bicriteria open—shop problems with bounded makespan to solve
the considered tricriteria problems.

2 - Bi-Objective Due Date Setting in Make-to-Order
Manufacturing by Integer Programming
Tadeusz Sawik

New bi-objective due date setting problem and integer programming
formulations are presented. The problem objective is to select max-
imal subset of orders that can be completed by customer requested
dates and to quote delayed due dates for the remaining orders to
minimize total or maximum tardiness of the orders.

3 - A very fast algorithm for finding non dominated so-
lutions for the bicriteria flexible jobshop schedul-
ing problem
Jean-Charles Billaut,

We consider a bicriteria flexible job shop scheduling problem
(makespan and maximum lateness objectives) for which we deter-
mine a set of non-dominated solutions. We adapt the Pareto Local
Search (Paquete 2004) to our problem and compare these solutions
to other metaheuristic algorithms. The new algorithm returns inter-
esting results both in terms of computation time and quality.

� RD-14
Thursday, 2:00 PM - 3:30 PM - Sandton Sun: Maroela North

DEA: Applications in farms and
agricultural

Stream: DEA and Performance Management
Invited session
Chair: Antonio G.N. Novaes

1 - Modeling Milk Cost in Estonian Farms: A Stochas-
tic Frontier Analysis Approach
Reet Poldaru, Jyri Roots

The purpose of this paper is to analyse stochastic frontier models
for milk cost in Estonian farms. The data is an unbalanced panel
of 149 Estonian milk producers drawn from FADN observed during
the period 1999 to 2005. In this paper we consider SFA as an al-
ternative method for econometric model parameters estimation and
as an instrument to predict technical efficiencies of farms. Two dis-
tinct models of milk cost are compared and discussed: a) almost all
essential independent variables are included in the model; b) some
essential independent variables are not included in the model.

2 - Farming system performance and water use effi-
ciency in Tunisian semi-arid region
Fraj Chemak

The objective of this investigation is to analyze the performance of
irrigated farms in the region of Sidi Bouzid. Farmâ EUR TMs sur-
vey was carried out in both public and private irrigated areas. The
application of Data Envelopment Analysis (DEA) approach allowed
the measurement of technical and allocative efficiency. The com-
parison between both production systems revealed more important
resources wasting in private farms than in public ones. On the other
hand, the allocative efficiency of private farms appears to be much
more interesting than that of public ones.

3 - Applying research on the management of fishing
capacity for Chinese inshore fleets by DEA method
yi zheng

The fishing capacity and capacity utilization for Chinese inshore
fleets in the latest 13 years were measured by DEA method. The
results reflected: the resource declining and over fishing in Bohai
Sea were the worst in China. Then the relevant models between ca-
pacity output, capacity utilization and income were set up, and the
function of collecting tax for controlling fishing capacity was quan-
titative simulated. It pointed out: tax system would be effective for
curtailing fishing capacity and improving the efficiency of the whole
fishing industry in China, if only the tax rate isnâ EUR TMt too low.

� RD-15
Thursday, 2:00 PM - 3:30 PM - Sandton Sun: Maroela South

OR for Sustainable Development 2

Stream: OR for Sustainable Development
Contributed session
Chair: Marc Despontin

1 - Introducing systems dynamics in multi-criteria
analysis: An application to the evaluation of inno-
vative road safety measures.
Klaas De Brucker, Cathy Macharis, Alain Verbeke

This paper introduces concepts from systems dynamics into the field
of MCA, with a focus on improving the generation of alternatives.
We demonstrate the significance of this approach through an applica-
tion in the area of road safety measures. Here, we adopt a multi-actor
MCA to allow various stakeholders with an interest in improving the
present state of forgiving and self-explaining roads to understand
which future states lead to the highest expected value added for the
community of stakeholders in its entirety, thereby uncovering infor-
mation on the probability of successful implementation.

2 - Use of models in natural resource management
decision-making
Oliver Chikumbo

Decision-making for natural resource management has evolved over
the years to a "green-centric’ sustainable development effort that
must simultaneously achieve profitability and feasibility, social, and
environmental values. What is resolved is the ’what-when-where’
problem for land uses and the ’timing-frequency-intensity’ prob-
lem for management alternatives. A case study of a 1492ha farm
in the Rotorua basin, New Zealand, highlights the application of
a multi-objective optimisation and simulation modelling based on
sound professional judgment (in situations where data were scarce).
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3 - Multicriteria Measures in Well-being
Brent Bleys, Marc Despontin

In economic policy-making, G.D.P. is often used as a normative
benchmark for the economic and even social performance of a coun-
try. Yet,it has many flaws as a measure of well-being.

Many well-being conceptualizations have been provided. These in-
clude the index of sustainable economic welfare (ISEW), the human
development index (HDI) and the happy life expectancy (HLE).

In aggregating indicators into one single index, issues of item selec-
tion and weighting emerge. Multicriteria analysis offers possibilities
in this regard. This paper looks to using the Promethee methods.

� RD-16
Thursday, 2:00 PM - 3:30 PM - Sandton Sun: Jacaranda

Pickup and Delivery Routing

Stream: Routing
Invited session
Chair: Juan José Salazar González

1 - Multi commodity split pickup and split delivery
problems
Bjørn Nygreen, Frank Hennig

We discuss alternative formulations of the multi commodity split
pickup and split delivery problem without predefined pairing of loca-
tions. Some commodities have only one pickup or delivery location,
while other commodities can have several locations both for pickup
and delivery. Only commodities with only one pickup point and one
delivery location are paired. We assume that we have available a
heterogeneous fleet of vehicles (with emphasis on ships) which can
carry several commodities simultaneously. We plan to report com-
putational results for small test cases solved by different approaches.

2 - Performance Analysis of Procedures for the dy-
namic Multi-Load Pickup and Delivery Problem
with Time Windows
Steffen Schorpp, Bernhard Fleischmann

In a dynamic environment Logistics Service Providers have to
quickly adapt the current schedule to new information (orders, traf-
fic situation), so as to maximize profit and customer service. The
paper presents two fast optimization approaches for this problem
(assignment and insertion/improvement based) and reports on com-
putational tests with realistic data.

3 - Open location management in automated stor-
age/retrieval systems
Yugang YU, René de Koster

This paper studies the management of opening locations in Au-
tomated Storage/Retrieval Systems (AS/RS) by minimizing the
makespan of a block of storage and retrieval jobs. We propose an ef-
fective storage area (ESA) policy that defines a part of the openings
as effective, while the others as ineffective. Based on NN (Nearest
Neighbor) heuristic, a model is proposed and solved to determine
the optimal number of effective openings and the boundary of the
ESA. Our results show that the makespan can be reduced by more
than 10% averagely by using the ESA policy.

4 - Pickup-and-Delivery TSP to serve customers with
stochastic demands
Juan José Salazar González,

This talk shows how to set the vehicle capacity for Travelling Sales-
man Problems where some of the customer demands are stochastic.
The analyses are done for the one-commodity Pickup-and-Delivery
TSP, as this problem also includes the setting of the initial load. The
paper considers feasibility issues. This includes finding the smallest
vehicle capacity and some initial load such that a given tour is feasi-
ble for all scenarios. Different variants are considered as a function
of the time when information becomes available. Computational re-
sults are presented.

� RD-17
Thursday, 2:00 PM - 3:30 PM - Sandton Sun: Oleander

Energy: General

Stream: OR Applications in the Energy Sector
Invited session
Chair: Charles Mbohwa

1 - Sizing PVP systems
Vasco Chikwasha
In designing photovoltaic power systems, the coordination of the re-
newable energy source, the power generating source, energy storage
and the load is very complicated. A sizing method using genetic
algorithms is proposed here.

2 - The impact of the forward market on producers’
market power

Increasing of efficiency for homogeneous good markets (electricity
markets) is an important problem. One way to reduce the market
power is to introduce the forward market. Bushnell,2005, studies a
model of the two-stage market and estimates reduction of the devi-
ation from the competitive equilibrium due to such reconstruction.
However, this paper proceeds from the bounding assumption about
equal prices at the forward and spot markets. We consider several
variants of the forward market organization and estimate the devia-
tion of the Nash equilibrium outcome from the competitive equilib-
rium.

3 - The Application of Simulation Modeling to Support
Multi Billion Rand Infrastructure Investment Deci-
sions in Developing Economies
Anton du Plooy, Cecil Lourens, Louis van der Walt
A new multi billion Rand products petroleum pipeline system will be
constructed from the port of Durban to the South African economic
heartland, Gauteng. The system comprises a 24’ pipeline with accu-
mulator terminals on either side of the pipeline. The key objectives
of the simulation modeling were to validate the design parameters
and determine the operational feasibility of the new pipeline system
within the complexities of the overall supply infrastructure.

4 - Life Cycle Assessment of a Coal-fired Thermal
Power Plant in Zimbabwe
Charles Mbohwa, NKOSINATHI NCUBE
This paper discusses a life cycle analysis of a thermal power plant
to quantify environmental impacts of thermal power production at
Munyati Power Station in Zimbabwe. Thermal power stations emit
carbon dioxide, sulphur dioxide, nitrous oxides and solid waste and
this study analyses these for thermal power systems.

� RD-18
Thursday, 2:00 PM - 3:30 PM - Sandton Sun: Syringa

Cutting and Packing 2

Stream: Cutting and Packing
Invited session
Chair: Marcos Arenales

1 - Four new algorithms for the two-dimensional two-
phase variable-sized bin packing method
Frank Ortmann, , Jan van Vuuren
Efficient heuristics have been developed in order to find approximate
solutions to the variable-sized bin packing problem. These include
methods that pack items into large bins first, then repacking into
smaller bins. Some two phase algorithms have been developed for
the fixed-sized bin packing problem. Here we present a two-phase
approach to rectangular, oriented, two-dimensional variable-sized
bin packing, comparing four new strip packing algorithms for the
first phase with four previously published strip packing algorithms.
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2 - A waste reduction algorithm based on alternative
underestimates for the modified Wang method
, Giel Hattingh, Tjaart Steyn

In this presentation different heuristic functions are investigated and
applied to the modified Wang method. This involves the sharpening
of underestimates used in the method’s heuristic function. Results
obtained on problem instances reported in the literature as well as
some real life problems from the glass industry are given.

3 - The two-dimensional cutting stock problem with
usable leftovers
Adriana Cherri, Andréa Vianna, Marcos Arenales

Consider two-dimensional cutting stock problems that leftover mate-
rials in cutting patterns can be used in future periods, if large enough.
To solve this problem, characteristics of good solutions, taking into
account mainly low waste and small leftovers, are defined and modi-
fications an AND/OR-graph approach are proposed. Computational
tests are given.

Thursday, 4:00 PM - 5:30 PM

� RE-02
Thursday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 2

Knapsack Problems and Extensions

Stream: Optimization
Contributed session
Chair: Stephan Visagie

1 - Solving the Extended Tree Knapsack problem
(ETKP) with fixed cost flow expansion functions
, Giel Hattingh

In Local Access Telecommunication network design Tree Knapsack
problems play a major part. Large numbers of potential nodes make
these problems almost intractable. Algorithms for exact solutions
are presented and the performance investigated by empirical exper-
iments. Fixed cost models for flow expansion at nodes are consid-
ered.

2 - A Genetic Algorithm for the Generalized Quadratic
Knapsack Problem
Tugba Saraç, Aydin Sipahioglu

The quadratic multiple knapsack problem (QMKP) is an extension
of the well known quadratic knapsack problem. In the QMKP, there
are k knapsacks with (possibly) different capacities instead of a sin-
gle knapsack. In this study, the QMKP is generalized by adding
new constraints that they occur in real life problems. Addition-
ally, a new genetic algorithm is proposed for solving the generalized
QMKP. The results of the proposed algorithm are compared with
the achieved best solutions of randomly generated test instances by
using GAMS/DICOPT solver. The effectiveness of our approach is
also shown.

3 - Branch-and-bound solution techniques for a spe-
cial class of nonlinear knapsack problems
Stephan Visagie

Convex enveloping with branch-and-bound techniques is presented
to solve a special class of nonlinear, separable, nonconvex knapsack
problems. Three algorithms are presented which improve the solu-
tion times of the standard branch-and-bound technique considerably
when determining an optimal solution. These algorithms and their
improvements on solution times are also compared.

� RE-03
Thursday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 3

Military Simulation and Stochastic
Models
Stream: Military Applications of OR
Invited session
Chair:

1 - Modeling Civil Defense Operations for Training
Amnon Gonen,

The main objective of this paper is to describe the modeling ap-
proach of Civil defense and to create the most realistic environment
for the training decision makers in civil defense missions. The paper
presents part of a broad effort of modeling the OOTW missions in a
simulation environment built to train both military and civilians. The
trainees include commanders of rescue teams, disaster management,
military units, fire fighters, police, and other leaders of the civilian
authorities
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2 - Optimal Location of Canadian Forces Operational
Support Hubs
Ahmed Ghanmi
The Canadian Forces (CF) are looking to establish international sup-
port hubs to improve their ability to sustain missions. The hubs
will be used to preposition non-perishable supplies to improve the
logistics responsiveness. In this paper, an optimization model was
formulated to determine the optimal hub locations under various op-
erational constraints. Performance metrics were developed to assess
the logistics distribution effectiveness using the hub-based support
concept. This study addresses a complex military hub-and-spoke
problem and contributes to the CF operational support development.

3 - Aggregated Force Attrition with a Dynamic Compo-
sition of Models

We look at the problem of aggregated force attrition in ground com-
bat. Traditionally, this problem is solved using Lanchester-style
models. We propose a new methodology which uses high-resolution
Monte-Carlo models and synthesizes their results to create aggre-
gated attrition results. The aggregated model relies on parameters
estimating the fire opportunities for low-level entities throughout the
progression of ground combat. We present the rationale of the model
and its application to wargaming.

� RE-04
Thursday, 4:00 PM - 5:30 PM - Convention Centre: Ballroom 4

Job Shops and Assembly Lines

Stream: Manufacturing
Contributed session
Chair:

1 - Multiobjective Particle Swarm Optimization for
complex job shop scheduling
Jacomine Grobler, Andries P. Engelbrecht, Venkata
Yadavalli,
This paper investigates multiobjective Particle Swarm Optimiza-
tion strategies for addressing a complex variation of the job shop
scheduling problem. Production downtime, sequence-dependent
set-up times, release dates and multiple predecessors per job were in-
cluded and benchmarking against currently used algorithms on real
customer data demonstrated significant performance improvement.

2 - Efficient Mixed-Model Assembly Lines for High
Product Variety - A practical Approach
Simon Altemeier,
Known methods for balancing assembly-lines mostly neglect the ef-
fects of high product variety resulting in an increasing variance in
the workload at different assembly stations. Poor assembly quality,
high costs for additional workers or even line stops are the result. A
local search approach based on a reassignment of tasks to stations
gaining efficiency in production and reducing the described effects
is introduced.

3 - Variance Reduction in Assembly Lines
Jan Erik Gans,
A major problem in final assembly lines for mass customization
products is the variance of the work load of the assembly stations.
One approach to handle this problem is the splitting of the line. A
method is presented that finds variance minimal assignments of vari-
ants to assembly line segments.

� RE-05
Thursday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom
1

Human Resources Management

Stream: Human Resources Management
Contributed session
Chair: Marthi Harmse

1 - Analysis of the Total Productive Maintenance Fac-
tors for a Productivity and Quality Increase in Ko-
rea
OH Yon -Woo

The TPM program, which is a methodology for improving manage-
ment results through the management of the innovative activities of
a company, has been widely introduced in the field of the service
industry as well as the manufacturing industry. The education and
training for employes is most important for the improvement of the
management results through the TPM program, and an individual’s
improvement activity is also important.

2 - Remuneration for management complexity: an
MCDA application
,

A number of academic managers were to be compensated according
to the complexity of their tasks. Using structured inputs from the
group concerned, the complexity of different subtasks were scaled
to a common basis. From this the relative complexity of the task of
each manager was found and the experience curve applied norma-
tively to allocate the given budget.

3 - Cultural transformation of petrochemical industry
Marthi Harmse

A cultural transformation of an organisation requires amongst oth-
ers the alignment of their values and beliefs with their actions and
behaviours as codified in the collective procedures, processes and
structures of governance, according to Barrett (2006). This paper
discusses the preparation phase for such an alignment in a petro-
chemical industry.

� RE-06
Thursday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom
2

Data Mining 2

Stream: Data Mining & Knowledge Management
Contributed session
Chair: Anatoly Zhigljavsky

1 - The Study of TRADEOFF in Conjoint Analysis
, Hiroaki Ishii, Shogo Shiode

Conjoint analysis is a scaling method used in many of the social
sciences. It’s used for measuring each factor’s contribution to the
whole evaluation of products consisting of some factors. TRADE-
OFF is a method of conjoint analysis, using when the evaluation is
non-metrical data. The part worth values obtained by TRADEOFF
give an approximate comparison of each factor’s contribution to the
total evaluation, but it’s impossible to utilize them for statistical use.
Moreover, their solution isn’t unique. So, we show the problems of
TRADEOFF and then propose their solution.

2 - Selecting Predictive Models for Inclusion in an En-
semble
Kweku-Muata Osei-Bryson, Muhammadou M.O. Kah,
Jainaba M.L. Kah

For sometime it has been well known that for some datasets an
ensemble of individually trained predictive models can outperform
each individual model. Many ensemble generation techniques typi-
cally involve using some form of weighted or unweighted voting to
combine the given set of candidate classifiers. In this paper we are
concerned with ensembles that may include multiple classifier types,
and in which not every candidate classifier is automatically included
in the ensemble.
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3 - Mixed Poisson models with random arrivals
, Anatoly Zhigljavsky

Assume that we have a large population. In this population, each
individual may enter a panel at a random time. The individual stays
in this panel for a random period of time and then leaves the panel.
During the period of time the individual stays in the panel, he has
events that occur according to a Poisson process with random inten-
sity. We assume that the arrival process is stationary and that the
durations of stay in the panel for different individuals are indepen-
dent and have the same distribution. The main aim of study is the
estimation of this distribution.

� RE-07
Thursday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom
3

Improving policy in healthcare

Stream: OR and Healthcare
Invited session
Chair: Hazel Pilgrim

1 - A novel case based reasoning approach to radio-
therapy planning
Nishikant Mishra, Sanja Petrovic, Santhanam Sundar

Radiotherapy planning is a complex problem which needs both ex-
perience and expertise. A novel case based reasoning is proposed,
which suggests the dose and parameters of radiations for new patient
using the memorized cases of the previous patients. The proposed
methodology is validated on real data collected from a hospital.

2 - Cost-effectiveness of spinal cord stimulation for
chronic pain of neuropathic origin in the UK
Alejandra Duenas, Emma Simpson, Jim Chilcott, Michael
Holmes

Neuropathic pain is produced by damage to, or pathological changes
in the peripheral or central nervous systems. We analysed the cost-
effectiveness of spinal cord stimulation in the treatment of neuro-
pathic pain in the UK considering failed back surgery syndrome and
complex regional pain. Sensitivity analyses were performed varying
the key parameters.

3 - Cost-effectiveness of antenatal anti-D for pregnant
women in England and Wales
Hazel Pilgrim, Myfanwy Lloyd-Jones, Jim Chilcott, John
Stevens

Antenatal anti-D is routinely provided to RhD-negative pregnant
women in England and Wales to prevent haemolytic disease of the
newborn which could lead to a small proportion of babies experienc-
ing developmental problems or being stillborn. We review whether
routine antenatal anti-D remains to be cost-effective within England
and Wales. Valuation of quality of life is considered and bias within
the efficacy evidence base associated with different regimens of anti-
D is assessed using elicitation of experts.

� RE-09
Thursday, 4:00 PM - 5:30 PM - Convention Centre: Boardroom
5

Decision Analysis: Methods and
Processes
Stream: Decision Analysis
Contributed session
Chair: Moshe Sniedovich

1 - The errors underpinning the St Petersburg paradox
Robert Vivian

The most fundamental decision rule is the expected value rule, for-
mulated by Pascal and de Femat in the 1600s. In 1713 Nicholas
Bernoulli cast doubts as the correctness of this rule when he for-
mulated a number of problems the most famous leading to the St
Petersburg paradox. However if the expected value of the game is
correctly calculated there is no paradox. This paper will examine
the errors which underpin the traditional calculation of the expected
value of the St Petersburg game. The same errors are encounterd in
many solutions to games of chance.

2 - Adaptive decision analysis in planning of natural
resources
Pekka Leskinen, Olli-Pekka Tikkanen, Teppo Hujala, ,
Annika Kangas, Mikko Kurttila

For effective planning of natural resources, we developed an adap-
tive decision analysis framework by which the decision analysis pro-
cess can be adapted with respect to the characteristics of the decision
maker and the decision problem. The framework involves a) a priori
selection of the general decision support framework and b) adaptive
processor, which evaluates the acceptability of the overall solution
of the decision problem. The approach involves both qualitative and
quantitative decision analysis tools in a unified framework.

3 - Evaluation of decision making practices
K. Nadia Papamichail, Stephen Brewis,

Nowadays, managers have to take increasingly complex decisions
in the face of uncertainty and conflicting information. Poor decision
making may have a significant adverse impact on the viability of
their organisation. This work presents an evaluation framework and
an intelligent decision support system for assessing decision mak-
ing capabilities within decision lifecycles. The setting is a project
involving a large investment in a large telecom company. Examples
of good practice in decision making are presented.

� RE-11
Thursday, 4:00 PM - 5:30 PM - Convention Centre: Committee
Room 2

Production Planning & Control

Stream: Production and Inventory Systems
Invited session
Chair: Leorey Marquez

1 - A GRASP procedure for scheduling orders of mul-
tiple products on parallel machines with setups
Manuel Mateo, Imma Ribas, Ramon Companys

We deal a scheduling problem where some orders are composed by
a set of batches of products (classified in families). Each order is
formed by several products of different families, with their respec-
tive amounts, and a due date. There are some not related parallel
machines. For each kind of product, a machine has a processing
time and a setup time, which appears when two consecutive prod-
ucts are from different families. The problem consists in assigning
each batch from the orders to one machine and scheduling the ma-
chines, to minimize the mean tardiness. The proposed procedure is
a GRASP.

2 - Petri Nets of the Materials Flow at the Steel Plant
Piotr Lebkowski

A Petri time network applied to the modeling of the material flow
at the production plant in steelworks is a effective research tool.
This paper presents a Petri net expanded with the attribute vectors
of places and transitions, as well as the logical rules of transition
firing and the procedures that update the attribute values. Owing to
such an expansion, we can observe the properties of the streams that
flow through the system, e.g. the costs and the project completion
time, simulate the effects of the changes introduced into the system
and analyse the results of unexpected disturbances.
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3 - Arena in the Petrochemical Operations Environ-
ment
Lorraine Malherbe

The use of discreet event simulation within Sasol, an international
petrochemical company, is fast becoming an important tool for sup-
porting strategic decision making in the continuous operations envi-
ronment. This study examines the use of Arena to identify capacity
constraints to investigate the feasibility of new undertakings for ex-
pansions at Secunda.

4 - Optimal Stockyard Scheduling
Leorey Marquez, David Sier, Andreas Ernst, ,

Stockyard scheduling involves the movement of material through a
set of stockpiles. The objective is to maximise throughput subject to
constraints such as capacity limits, and allowed machine and stock-
pile interactions.

This paper describes a system designed to prepare optimal stockyard
management plans for large scale mining operations.

� RE-13
Thursday, 4:00 PM - 5:30 PM - Convention Centre: Committee
Room 5

Logistic Scheduling

Stream: Scheduling
Invited session
Chair: Jens Peter Kempkes

1 - Integrated Project and Vehicle Routing Planning for
Construction Projects
Frank Schultmann, Nicole Sunke

Logistics for construction projects is subject to numerous con-
straints. An integrated model for resource-constrained project
scheduling and vehicle routing planning is introduced that can be
applied for the coordination of construction activities and related lo-
gistics tasks.

2 - A Two-stage Scheduling Model for the In-flight
Catering Service
San Nah Sze, Daniel Oron, Ada Suk Fung Ng

This paper studies the in-flight catering scheduling problem. A
group of loading teams have to transport food from the kitchen and
load it into aircrafts, which land and depart within tight time win-
dows. The number of aircraft that can be served in a trip is restricted
by the capacity of the loading truck and a food exposure time limit.
A two-stage scheduling model is proposed to assign each loading
team to aircrafts and decide the shift hour of each team in order to
minimize the number of loading team needed.

3 - Supply Network Optimization in Operations
Jens Peter Kempkes

We will gain insight into detailed scheduling of logistic operations
in inbound logistics, which consider a wide range of degrees of free-
dom (transport modes, trays, stock, and transport paths). Even ad-
vanced MIPs can not handle those complex models in reasonable
time.

A new heuristic approach to achieve appropriate solutions in a prac-
tical period of time is presented.

� RE-14
Thursday, 4:00 PM - 5:30 PM - Sandton Sun: Maroela North

DEA Theory: New developments 5

Stream: DEA and Performance Management
Invited session
Chair: Wenbin Liu

1 - Fairly Sharing a New Total Fixed Input Variable with
Parametric DEA
Armando Zeferino Milioni, Elisabeth Freitas Rodrigues,

In this paper we address the problem of fairly assigning shares of a
new total fixed input to a group of Decision Making Units (DMUs)
using Data Envelopment Analysis (DEA), by assuming the existence
of a predefined locus of points that characterizes the DEA frontier
(parametric DEA). We study the case in which the new input vari-
able assigned to each DMU affects the values of the output variables
of that DMU.

2 - Framework for problem classification in DEA
Dieudonne Kabongo Kantu, Theodor Stewart

We develop a typology of problems addressed by Data Envelopment
Analysis (DEA), and review reported applications of each. Differ-
ent models for DEA are cross-linked with the problem typology to
identify needs for future development particularly for obtaining ro-
bust solutions i.e. not sensitive to extreme weights.

3 - DEA Performance Indexes Based on Distances to
Efficient and Anti-efficient Frontiers
Wenbin Liu

In this work we developed some DEA performance indexes using
the distances to both the efficient frontier and the anti-efficient fron-
tier to enhance discrimination power of DEA. These performance
indexes can rank those decision making units on the efficient fron-
tier. The standard DEA models and the models with undesirable
variables are used to identify the efficient and anti-efficient frontiers
respectively. Empirical study showed these performance indexes in-
deed have much more discrimination power. We also carried out a
simulation study to test their performances in ranking efficient units

� RE-15
Thursday, 4:00 PM - 5:30 PM - Sandton Sun: Maroela South

Systems Approaches to Public Sector
Problems
Stream: OR and the Public Sector
Contributed session
Chair: Rui Marques

1 - Developing a Systems Analysis Framework for the
National Poverty Alleviation System
Marita Turpin, Mario Marais, Leanne Scott

The CSIR and UCT researched the application of various Systems
Thinking methods to understand and evaluate poverty alleviation
efforts in South Africa. The National Poverty Alleviation System
(NPAS) is defined by means of its various role players (government,
NGOs, CBOs, etc). We developed a framework to describe and eval-
uate a system with technical, social and economical components, us-
ing the Multiple Perspectives Approach as a basis. The discussion
will focus on our first case study where the framework was applied
to the Community Based Public Works Programme.

2 - Measuring the influence of operational environ-
ment in the Portuguese solid waste services
Rui Marques, Pedro Simões, Kristof De Witte

The aim of this research was to compute the influence of operational
environment in the efficiency on Portuguese solid waste services.
We use a sample of 29 solid waste utilities encompassing all the
country. Several methodologies are used. Particularly, we used the
double bootstrap to estimate the effect of various explanatory factors
on DEA results obtained in the DEA efficiency. We found the rele-
vant influence of Gross Domestic Product (GDP), efficiency as well
the distance to the sanitary landfills and the population density.
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� RE-16
Thursday, 4:00 PM - 5:30 PM - Sandton Sun: Jacaranda

Applications in logistics

Stream: Freight Transport & Logistics
Contributed session
Chair: Anne Lange

1 - A New Approach to Planning Tours for a Logistics
Service Provider
Aydin Sipahioglu, Ümit Ali Özkazanç

Problems faced by a logistics service provider are not only a vehicle
routing or a bin packing problem. It consists of clustering/grouping
suppliers, routing vehicles depend on time windows and loading
trucks depend on stackability of the boxes. In this study an Inte-
grated approach -focusing on all these three problems- is proposed
for the planning of tours and shipments within a Decision Support
System being able of serving alternative solutions. Proposed ap-
proach is tested on some literature test problems and also imple-
mented on real instances via the past planned trips of a logistics firm.

2 - Modeling and Measurement of Ethanol Transport
by Hidrovia Tietê-Paraná
Rui Carlos Botter

The model makes possible the evaluation of a fluvial convoy fleet
and its characteristics, including terminals and tankage necessary in
each store terminal allocated along the Tietê-Paraná Waterway. It
represents all restrictions to navigation such dams, narrow bridges
and channels, atmospheric conditions and operation fleet regime.
The model enables evaluation of economical viability, including
choosing the most viable scenery among more than 200 operational
options that attend product demand associated to pre-established ser-
vice levels.

3 - Optimal use of current logistics infrastructure and
planning for expansion
Leilani Morison

The South African economy is seeing substantial growth. How-
ever, the current logistics infrastructure is constrained. Especially
the Durban port is very congested. A liquid chemicals company
with considerable export volume growth thus has an outbound lo-
gistics challenge. To develop a logistics strategy, use is made of
various OR techniques. This presentation focuses on a model devel-
oped to optimise the current bulk-liquid storage and further model
expansion to provide an optimised strategy for addition of storage
infrastructure

4 - The impact of prioritization on a LTL network
Anne Lange

General cargo networks (less-than-truckload, LTL) often provide the
identical service level to all customers. This paper examines the im-
pact of transporting consignments with varying priorities in a LTL
network, as done for letter mail. A large scale simulation inspired by
real-life offers valuable insight in the prioritized network’s behavior.
It allows identifying trade-offs between incurred cost and provided
service. It thus provides a basis for offering multiple service classes
to customers and supports pricing strategies. Further research will
analytically probe the simulated results.

� RE-18
Thursday, 4:00 PM - 5:30 PM - Sandton Sun: Syringa

Cutting and Packing 3

Stream: Cutting and Packing
Invited session
Chair: A. Miguel Gomes

1 - Optimal One-Dimensional Assortment Cutting from
Fixed Stock Lengths
Francois van Staden, Giel Hattingh, Tjaart Steyn, Peter
Forbrig,

Exact algorithms similar to the Wang-type algorithm for the two-
dimensional guillotine type cutting stock problem are discussed.
This paper considers the problem of cutting one-dimensional ma-
terial for a given order using fixed stock lengths. Algorithmic per-
formance is presented based on empirical experiments.

2 - Variable Neighborhood Search for the Three-
Dimensional Bin Packing Problem
Vinícius Armentano, Marcelo Tozo de Araujo

For a set of rectangular-shaped items, we address the problem of
orthogonally packing all items into the minimum number of three-
dimensional rectangular bins. A variable neighborhood search ap-
proach is proposed for solving such a problem. Computational tests
on instances from the literature show that the proposed method out-
performs other approaches.
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Friday, 8:00 AM - 9:30 AM

� FA-01
Friday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 1

Stochastic Models
Stream: Stochastic Models
Contributed session
Chair: Mardi Jankowitz

1 - Combining decomposition and dynamic program-
ming
Pierre Girardeau, Kengy Barty

We consider a large scale multi-stage stochastic optimization prob-
lem with at least a coupling constraint at each step-time. We ob-
tain subproblems formulation by the use of a Lagrangian relaxation
technique, afterward we perform a primal-dual algorithm to approx-
imate iteratively the optimal solution. In order to use dynamic pro-
gramming algorithm for subproblems resolution, randomness is ap-
proximated by mean of a Markov model. We provide a numerical
experiment related to electric power generation.

2 - New developments in nonlinear smoothing
Mardi Jankowitz

Smoothing of time series plays an important role in various disci-
plines, such as the financial and mediacal fileds. Nonlinear smooth-
ing became more popular during the last few decades with numer-
ous new developments. A new class of Lower-Upper-Lower-Upper
(LULU) smoothers have been studied and compared to the most
used nonlinear median smoother.

� FA-02
Friday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 2

Nonlinear Optimization

Stream: Optimization
Contributed session
Chair: Paulo Ferreira

1 - Robust Non-Linear Regression Models with Mini-
mal Assumptions
, Giel Hattingh, Hennie Kruger

Managerial decisions are often based on the modelling, evaluation
and interpretation of data. In this paper, mathematical programming
techniques are investigated that may contribute to the development
of non-linear models. The feasibility of robust regression for such
non-linear models, with minimal assumptions, is investigated.

2 - Motion Planning of Robot Manipulators Based on
Variational Calculus
Alberto Olivares, Ernesto Staffetti

We study the motion planning problem in robotics. Given an articu-
lated object together with a set of constraints and an optimality crite-
rion we find a general strategy which provides the trajectory and the
actuator forces that satisfy the given set of constraints, and globally
optimizes the given criterion. We solve this optimal control prob-
lem using variational calculus. Our method consists of an uncon-
strained reformulation, in which the dynamic equation is regarded
as an additional constraint, a discretization, and of the resolution of
a non-linear system of difference equations.

3 - A Global Optimization Algorithm for the Nonlinear
Sum of Ratios Problem
Paulo Ferreira, Rúbia Oliveira

An outcome space approach for minimizing a nonlinear sum of ra-
tios over a convex set is proposed. Ratios of convex and concave
positive functions are considered. Convex and multiobjective pro-
gramming concepts and methods are used to representing the orig-
inal nonconvex problem in the outcome space as a linearly con-
strained indefinite quadratic optimization problem with special char-
acteristics. Numerical experiences based on test problems from the
literature demonstrate the efficiency of the global optimization ap-
proach proposed.

� FA-03
Friday, 8:00 AM - 9:30 AM - Convention Centre: Ballroom 3

Military Threat Evaluation / DSS

Stream: Military Applications of OR
Contributed session
Chair: Jan van Vuuren

1 - Rational-analytic decision making versus natural-
istic (or intuitive) decision-making
Winnie Pelser

Analysts and decision-support practitioners favour the rational-
analytic style of decision making (formal methods). In reality many
real-world high-level officers tend to use intuitive approaches based
on their experiences.

It is widely believed that the rational-analytic style is obviously right
and that high level decision makers should adhere to it. The only
problem is that the intuitive style of decision making is often very
effective.

Is it possible to reconcile the two approaches? In this presentation
we will look at this situation for military applications.

2 - Design of a threat evaluation decision support sys-
tem
Jaco Roux, Jan van Vuuren

The design of a real-time threat evaluation decision support sys-
tem for a ground based air defence environment is discussed. More
specifically, the threatening behaviour of fixed wing aircraft towards
a number of defended assets is assessed or quantified, aiding the
air defence operator in an environment which requires rapid opera-
tional planning and decision making under severe stress conditions.
The aim of this talk is to suggest a threat evaluation model hierar-
chy consisting of flagging (qualitative), deterministic and probability
based (quantitative) models.

3 - Probability of attack by a fixed wing aircraft in a
ground based air defence environment
jacques du toit, Jaco Roux, Jan van Vuuren

In a Ground Based Air Defence (GBADS) environment, the threat
posed by fixed wing enemy aircraft relative to protected assets is
assessed by a decision support system known as a Threat Evalua-
tion (TE) system. This paper is concerned with a sub-component of
a probabilistic TE model which aims to estimate, in real-time, the
probability that an enemy aircraft, flying a particular profile, may
attack a specific asset within a given time window. This approach
necessitates the consideration of aircraft kinematic quantities to es-
tablish a collection of feasible future flight paths.

4 - Evaluation of a threat evaluation and weapon as-
signment system
Basie Kok, Jan van Vuuren, Jaco Roux

In this paper the aim is to test a conceptual Threat Evaluation and
Weapon Assignment (TEWA) system by evaluating various TEWA
sub-components for different asset deployments. This process is
two-fold in the sense that TE sub-components monitor and assign a
value of threat to all hostile airborne targets with respect to protected
assets and then the WA sub-components utilise available weapon
systems with the aim of defending the most important assets. Evalu-
ation of the system then ensues by means of performance measures
such as asset preservation and resource utilisation efficiency.
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� FA-05
Friday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom 1

OR and Ethics
Stream: OR and Ethics
Invited session
Chair: Leroy White

1 - Ethical issues in tracking cell phones at an event
Hans W. Ittmann, Antony Cooper, Theodoulos Stylianides,
Peter Schmitz, Chris Elphinstone

This paper describes an experiment to track the cellular telephones
of a small group of people as they moved to and from an event, with
the intention of assessing the viability of using such tracking to pro-
vide the participants with useful traffic information. This project
raised a number of ethical issues, including the ethics of modelling
data, which will be addressed in the paper. We also provide an
overview of the experiment and the results obtained.

2 - A Meta-Model for Values and Ethics
Cathal Brugha

We present a meta-model which shows that ethical and values-based
decisions require balance between one’s subjective position/ objec-
tive realities, and between one’s inner world/ the outer world. We use
the model to show how values adduce (draw out) one’s behaviour,
and ethical behaviour decision-making follows a conflict resolution
adapting process.

3 - Role of the Dialogue and Arguments in Decison -
Making
Bernard Reber, , RAZAFIMAHATOLOTRA Dawidson,
Caroline Guibetlafaye

Researchers try to integrate the analysis of dialogue and argument
into the theory of institutional design. We shall argue that this could
have an impact on OR-MS research because authority and decision-
making capacities in organisations turn out to be dependent on argu-
mentative procedures, their ethical properties and their results.

4 - OR, ethics and research ethics committees
Leroy White

This article is concerned with Operational Research (OR) practice
in light of growing concerns about ethical conduct. It asks whether
OR, in the context of increasing regulation through research ethics
committees, should consider whether there are certain ethical issues
that are affected by the specific context of OR. The article sets out
some of the central concerns about research ethics committees and
the nature of OR.

� FA-06
Friday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom 2

Data Mining and Knowledge
Management

Stream: Data Mining & Knowledge Management
Contributed session
Chair:

1 - A Decision Rule-based Method for Feature Selec-
tion in Predictive Data Mining
Patricia Lutu, Andries P. Engelbrecht

Feature selection is an essential step in any predictive data mining
task. In the area of classification, commonly used approaches to
feature selection involve feature ranking based on correlation with
the class, followed by forward selection search which uses a mea-
sure of merit to determine the next best feature to add to the subset
of selected features. It is argued that the use of merit measures is
not always the best approach for feature subset selection. The pro-
posed method employs decision rules based on domain knowledge,
to guide the search for the best subset of features.

2 - Pattern Languages — a novel facilitator for data
mining
Kathrin Kirchner, , Johannes Ruhland

The potential of data mining can only be unleashed through coor-
dinated choice of both core algorithms and pre- and postprocessing
steps. To holistically guide a non- expert user in mapping needs and
data idiosyncrasies to a process, we propose a building block ap-
proach that is guided by a usage of Patterns which in its scale goes
far beyond the well known use in software engineering. Proven as a
powerful design principle in architecture, lack of concise and com-
plete pattern description languages has hampered widespread use in
other fields. We will introduce a prototype for clustering problems.

3 - Building bridges through partnership

Developing a closer working relationship between two existing part-
ner organisations with their diverse strengths, expectations and ap-
proaches requires an open approach to problem solving. This pa-
per highlights the approaches, challenges, opportunities and lessons
learned from the development of these partnerships. Through
various initiatives, "pockets’ of trust emerge, an important part
of enhancing information sharing and enabling a deeper cross-
organisational perspective of knowledge management to develop, to
inform future market centred initiatives.

� FA-07
Friday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom 3

Fuzzy Computing and Its Applications

Stream: Fuzzy Sets and Systems
Contributed session
Chair: Ta-Chung Chu

1 - A graph coloring approach for image segmentation
Daniel Gomez Gonzalez, Javier Montero, Susana Muñoz

In this work we develop a segmentation scheme for digital images
based upon an iterative binary coloring technique that takes into ac-
count changing behavior of adjacent pixels. The output is a hier-
archical structure of images which allows a better understanding of
complex images. In particular, we propose an algorithm that should
be considered as image preprocessing technique.

2 - Premium Allocation — Fuzzy Approach in Insur-
ance Business
Sanjeev Kumar

With lot of players in insurance market the challenge for holding the
market share and maintain a consistent growth rate has been very
typical. Actuaries have always been on toes in formulating new
rules to provide extra leverage over other counterparts in market.
Since the factor to which the risk value is attached is always give
to new ideas towards insurance, this approach provides a third di-
mension to the existing method of calculating premiums, which is
dynamic and may be further refined to address to every individual
needs. Therefore a fuzzy logic approach is used to for the premium.

3 - Evaluating Suppliers through a Mean of Removals
based Fuzzy MCDM Approach
Ta-Chung Chu, Yichen Lin

Suppliers’ selection is a very important part of the supply chain man-
agement of a company. A suitable supplier can increase the effec-
tiveness of the supply chain of a company and thus improve its com-
petitiveness. This work suggests a fuzzy MCDM model to evaluate
suppliers, where the ratings of alternatives versus criteria and the
importance weights of all criteria are assessed in linguistic values
represented by fuzzy numbers. The mean of removals is applied to
rank all the final fuzzy evaluation values for final decision making.
An example demonstrates the feasibility of the proposed model.
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� FA-08
Friday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom 4

Decision Support Systems 1

Stream: Decision Support Systems
Contributed session
Chair: Arifusalam Shaikh

1 - Diffusion of rumours among different clusters un-
der non identical set up
Asis Kumar Chattopadhyay

Epidemic models are very useful to explain the spread of rumour
because of the similarity in underlying processes. The present paper
attempts to study diffusion of rumours through a simple epidemic
model, taking into account two possible sources of rumour viz pri-
mary and secondary among several clusters of persons involved. The
objective of the study is to find out the distribution of time required
to reach the number of hearers at n (some fixed value) by using the
proposed model.

2 - A Decision Support System for Multi-Objective Pro-
gramming Problems
Moeti Ramokgadi

Many concrete problems may be cast into a multi objective opti-
mization framework. The redundancy of existing methods, suscep-
tible to inconsistencies coupled to the necessity of knowing inherent
assumptions before using a given method, make it hard to a nonspe-
cialist to choose a method that well fits the situation at hand. More-
over, blindly using a method as suggested by the Hammer principle
(when you only have a hammer, you want everything in your hand
to be a nail) is an awkward approach at best and a caricatural one at
worst.

3 - Integrating GIS and Genetic Algorithm for a Class
of Competitive Discrete Facility Location Problem
Arifusalam Shaikh, Said Salhi, Malick M. Ndiaye

GIS systems still lack a sophisticated modeling capability to address
many of the needs of Location Analysts. A decision support system
is proposed that utilizes the data generating and visualization power
of GIS with a GA based heuristic that can be integrated to obtain the
near optimal solutions. A competitive discrete location problem is
considered where p facilities are to be located to capture maximum
demand in the presence of competition from other existing facilities.

� FA-09
Friday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom 5

Group decision making and voting

Stream: Decision Analysis
Contributed session
Chair:

1 - Strategic Power in the EU Council in Consultation
and Codecision Procedures

We evaluate the distribution of power within the Council of Min-
isters of the EU. We don’t make the assessment in isolation of the
other EU institutions like is most earlier studies. Specifically, we
use a procedural inter-institutional non-cooperative framework of
EU decision-making and our method of assessment is strategic mea-
sure of power of Napel and Widgren (2004) that uses the equilibrium
outcome of the non-cooperative game as the base. We also extend
the previous analyses by considering weighted voting in the Council
in spatial inter-institutional set-up.

2 - Dispersion of Group Judgments: The Geometric
Expected Value Operator
Luis Vargas

To achieve a decision with which the group is satisfied, the group
members must accept the judgments, and ultimately the priorities.
This requires that (a) the judgments be homogeneous, and (b) the
priorities of the individual group members be compatible with the
group priorities. There are three levels in which the homogeneity of
group preference needs to be considered: (1) a single comparison
(monogeneity), (2) an entire matrix of comparisons (multigeneity),
and (3) a hierarchy or network (omnigeneity). In this paper we study
monogeneity and the impact it has on group priorities.

� FA-10
Friday, 8:00 AM - 9:30 AM - Convention Centre: Boardroom 6

Regulatory Networks, Inhibitors and
Drug Design

Stream: Computational Biology and Informatics
Invited session
Chair: Metin Turkay

1 - Modeling of Regulatory Network
Metin Turkay, Ugur KAPLAN

Sequencing of whole genome makes huge amount of information
about living organisms reachable. Abundance of this dependable
data requires development of new system based approach which es-
tablishes the emergent relationships between genome or cell compo-
nents. Mathematical models about feedback relation within cellular
parts and between cell and environment is developed in this study to
predict the behavior of living organism on a given conditions.

2 - Mixed-Integer Nonlinear Programming in Structure-
Based Drug Design
Metin Turkay,

An important consideration in the structure-based drug design is the
generation and testing of promising drug molecules. The effective-
ness of the drug candidates is highly correlated with their geometric
complementarity with the active site of the target proteins. A struc-
turally efficient drug molecule should be generated for maximum
geometric complementarity. This problem is formulated as a mixed-
integer nonlinear programming problem and illustrated on several
case studies.

� FA-11
Friday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 2

Production Lot Sizing

Stream: Production and Inventory Systems
Invited session
Chair: Silvanus Enns

1 - Solution approaches for the soft drink integrated
production lot sizing and scheduling problem
Deisemara Ferreira, Reinaldo Morabito, Socorro Rangel

In this work we present an integrated lot sizing and scheduling model
for beverage plants with sequence-dependent setup costs and times.
The model considers that the production bottleneck may alternate
between two stages (syrup preparation and bottling) and synchro-
nisation of the production between these stages is required. A re-
laxation approach and relax-and-fix heuristics are proposed to solve
instances generated with real data from a Brazilian soft drink plant.
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2 - Lot-sizing Problems with Time Windows and Short-
ages
Nabil Absi, , Safia Kedad-Sidhoum

In this work we address new lot-sizing problems with time windows,
early deliveries, lost sales and backlogging. We propose different
mathematical formulations of the multi-item versions. Moreover,
we derive some complexity results and a dynamic programming al-
gorithm for some single-item cases. Some Computational results
will be reported.

� FA-12
Friday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 4

Finance: Emissions trading and power
markets
Stream: Finance
Invited session
Chair: Max Fehr

1 - Risk Management in Power Markets: The Hedging
Value of Production Flexibility
Hans-Jakob Lüthi, Max Fehr

Power Markets are not fundamentally different from other markets.
However, electricity trading differs from the usual commodity trad-
ing since depending on the maturity of a supply contract different
market player enter the transactions: Intra-day traders, day-ahead
traders (physical delivery) and on the long-term scale (financial)
contract traders. We will discuss the implications of this hetero-
geneity for quantitative Risk Management in a business environment
of a utility. In particular we will address different quantitative ap-
proaches for valuating production flexibility of power plants.

2 - Modelling the European electricity and emission
market — the impact of different allocation rules
Anke Esser, Dominik Möst, Massimo Genoese, Otto Rentz

The introduction of emissions trading and the design of national al-
location plans have far-reaching implications on the development of
power plant mix, power generation, CO2-emissions and power plant
investments. The presented PERSEUS-NAP model is a technology-
based modeling approach employing lin-ear programming algo-
rithms, where the real energy supply system in Europe is detailed
repre-sented. Results show that emission allocation schemes have
a significant influence on power plant investments, the associated
evolution of CO2-emissions and on electricity prices.

3 - Design of Cap and Trade Schemes for Emission
Markets
Max Fehr, Hans-Jakob Lüthi

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 regulations to reduce windfall profits.

� FA-13
Friday, 8:00 AM - 9:30 AM - Convention Centre: Committee
Room 5

Just-in-Time Scheduling

Stream: Scheduling
Invited session
Chair: Rui Alves

1 - Heuristic algorithms for minimizing earliness-
tardiness penalties in one-machine scheduling
around a common due date
Ramon Alvarez-Valdes, Enric Crespo, Jose Tamarit,

In Just-In-Time scheduling not only tardiness but also earliness are
penalized. In this paper we consider the one machine scheduling
problem in which the objective is minimizing the total weighted ear-
liness and tardiness around a common due date. We first propose
a new constructive algorithm and then a set of moves which can be
used to improve a given solution. These moves are studied sepa-
rately to assess their relative efficiency for unrestrictive and restric-
tive problems and are then combined in GRASP and VNS schemes.
The computational study shows the efficiency of the proposed algo-
rithms.

2 - Hybrid Genetic Algorithms for the Single Machine
Scheduling Problem with Quadratic Earliness and
Tardiness Costs
Rui Alves, Jorge Valente, M. Rosario Moreira

We consider the single machine scheduling problem with quadratic
earliness and tardiness costs. A genetic algorithm based on random
keys is proposed. Several versions of the proposed genetic approach
are presented. These versions differ on the use of local search and
on the generation of the initial population and some subsequent so-
lutions. The genetic procedures are tested on a set of randomly gen-
erated instances. The results given by the genetic algorithms are
compared with those provided by existing heuristic procedures, as
well as with optimal solutions for smaller size instances.

� FA-14
Friday, 8:00 AM - 9:30 AM - Sandton Sun: Maroela North

DEA: Applications in finance and
banking

Stream: DEA and Performance Management
Invited session
Chair: Don Galagedera

1 - Technical Efficiency of Megaworld Corporation
Subsidiaries Measured by a slack-based Data En-
velopment Analysis
Noli Hernandez, Babeth Isa Fernando

The research measures technical efficiency scores of 7 Subsidiary
Companies of Megaworld Realty Corporation for years 2005-2006.
Three input-one output slack-based model DEA is employed to cal-
culate overall performance. Findings show that around forty percent
of the companies used inputs efficiently while fifty seven percent got
the desired output level.

2 - Quantitative Modeling Extreme Financial Risk
Zoran Ciric,

Quantitative modeling for a special class of applications for the mea-
surement of more extreme risk levels is necessary. This also re-
quires the use of advanced techniques, usually extreme value theory
(EVT). Quantative risk modeling technology has evolved at a rapid
pace. Risk models need to take into account the three stylized facts
regarding financial returns: fat tails, volatility clusters, and nonlin-
ear dependence. The actual implementation of EVT is relatively
straightforward, and it delivers good probability-quantile estimates
where the EVT theory holds.

3 - National and Foreign Bank Branches After Nafta in
Mexico
Francisco Vargas, Luis Javier Preciado, ,

The aim of the paper is to compare the performance of national and
foreign bank branches in Mexico after Nafta has been approved. The
branches are consolidated by state regions. The Malmquist Index is
obtained and compared under the null hypothesis of no significa-
tive differences of productivity between national and foreign bank
branches.

64



IFORS 2008 - Sandton FA-18

4 - Relative performance of equity markets: an as-
sessment in the conventional and downside frame-
works
Don Galagedera, Carla Bainbridge

This paper appraises the performance of equity markets in the cross-
section using DEA. Generally, developed markets are closer to the
frontier of their best performance than in the case of emerging mar-
kets. Efficient emerging markets are stable across both frameworks.
More developed markets are deemed efficient under the conventional
framework than in the downside framework. Total risk tends to
increase overall performance of equity markets and downside co-
skewness may not be a contributory factor of performance. Inclusion
of co-skewness increases the number of efficient developed markets.

� FA-16
Friday, 8:00 AM - 9:30 AM - Sandton Sun: Jacaranda

Urban transportation: planning and
modeling

Stream: Urban Transportation
Contributed session
Chair: Hong K. Lo

1 - Making compatible two distinct zoning systems in
transportation network models
Lídia Montero, Esteve Codina

Transportation planning network equilibrium models require de-
tailed information from origin zone to destination zone trip flows.
Changing the zone definitions brings the problem of rendering use-
less trip tables estimated at previous studies. This paper presents
some transportation network equilibrium models which combine
distinct zoning systems. The structure of the problems is that of
a multicommodity network very similar to the classical combined
trip distribution assignment models. An algorithm based on the par-
tial linearization method is developed and computational results are
shown.

2 - Urban Traffic Scenario and Transportation Plan-
ning Process for Bangalore
Guruprasad Nagaraj, Kumaraswamy Y S

Transportation occupies a high place in modern life. Transport plan-
ning is a science that seeks to study the problems that arise in provid-
ing transportation facilities in an urban, regional or national setting
and to prepare a systematic basis for planning such facilities. Banga-
lore has been acclaimed as one of the fastest growing cities in Asian
continent. In our paper Urban transportation issues are presented
looking into present traffic scenario in Bangalore with particular em-
phasis on traffic congestion and congestion alleviation strategies.

3 - Spatial interaction in South Africa: A Quantitative
analysis of travel data
Hannelie Nel

ational census data contain information on place of stay and place
of work. It is possible to combine this information and create flows,
using the balance-of-flow rules. The process of establishing these
flows will be presented. Interesting applications, such as the de-
marcation of regions will be discussed and demonstrated using GIS
maps.

4 - Reliability based trip scheduling under uncertain
travel time
Hong K. Lo,

This paper formulates the optimal departure schedule with
commuter-specific travel time reliability requirement. Traffic con-
gestion is both time- and flow-dependent while travel time uncer-
tainty arises from random network capacity degradation. Com-
muters seek to minimize their travel costs associated with travel time
and schedule delay penalty. Interactions of these cost-minimizing
individuals are captured by a bottleneck model under equilibrium.

� FA-17
Friday, 8:00 AM - 9:30 AM - Sandton Sun: Oleander

Energy: Policy and Planning

Stream: OR Applications in the Energy Sector
Invited session
Chair: Bernard Lamond

1 - Scenario Analysis in the Energy Sector with
Bayesian Causal Maps
Didem Cinar, Gulgun Kayakutlu

This paper provides a general overview of the current and planned
energy policy of Turkey by using Bayesian Causal Maps (BCM). A
BCM is both a causal map and a Bayesian network which is based
on probability theory. Since Turkey is an energy importer country,
producing policies considering domestic resources under different
scenarios is inevitable for sustainability. BCM is a useful tool to an-
alyze the complex structures, so it is possible to see the structure of
the energy in Turkey and to understand the basic consequences of
any strategic change that may occur in the system.

2 - An agent-based Business Simulation for the long
term analysis of electricity markets
Daniel Ziegler, Christoph Weber

We present an agent-based model for the long term analysis of in-
terrelated wholesale electricity markets. A future market translates
expectations and spot market outputs into noisy prize signals by ap-
plying approaches from Behavoural Finance with Traders following
different strategies with hedging and speculative purposes. These
signals form the input for capacity planning. The study focuses on
examining the intensity and sensitivity of investment cycles and im-
balances in a setup with distorted investment signals and external
shocks like changing perception of uncertain future influences.

3 - The Cofiring Problem of a Power Plant under Policy
Regulations
Hanna-Liisa Kangas, Jussi Lintunen, Jussi Uusivuori

Cofiring of fossil and renewable fuels can contribute to reaching
tightening climate and renewable energy goals. First, we present and
solve an electricity producer’s profit-maximization problem with de-
tailed technical description of cofiring. We then study the effective-
ness of policy instruments (e.g. feed-in laws) on biomass utilization
in cofiring. The study offers a novel approach to explore the cofiring
problem.

4 - Some monotonicity results for stochastic hy-
dropower optimization models with concave re-
wards
Bernard Lamond

We will review and discuss a number of interesting monotonocity
results that apply to stochastic optimization models with concave
rewards. We will examine various situations such as single versus
multiple reservoir models, neglecting or taking into account turbine
head variation, same or different routings for spilled and turbined
flows, and time sequence of decisions, inflows, turbined flows and
spillages. Finally, we will briefly look at some computational ap-
proaches to exploit such properties.

� FA-18
Friday, 8:00 AM - 9:30 AM - Sandton Sun: Syringa

Cutting and Packing 4

Stream: Cutting and Packing
Invited session
Chair: José Fernando Gonçalves
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1 - Statistical Matching as a Packing Problem
Ulrich Bartling

Usually, databases to be matched contain similar units. In our case,
records in the recipient database can be looked at as aggregations
of records from the donor database. We solved the resulting pack-
ing problem with up to 500,000 loosely coupled knapsack problems
using a Breeder Genetic Algorithm.

2 - A survey on floorplan representations and algo-
rithms in ASIC design
A. Miguel Gomes, Marisa Oliveira, Ma Eduarda Pinto
Ferreira

The design of an ASIC is the process of completely designing an
integrated circuit to perform a specific function. Floorplan design
is an important step in the physical design of ASIC circuits. It is
the problem of placing a set of flexible blocks inside a chip, without
overlapping and minimizing the chip size. Additionally, blocks with
interconnections between them should be kept closer and areas with
interconnections congestions should be avoided. This is a hard com-
binatorial problem with multiple objectives. We will present survey
about floorplanning representations and algorithms.

3 - Using graph path search algorithms to optimize ap-
parel manufacturer cutting order programs
João Neiva de Figueiredo, , Sérgio Fernando Mayerle,
Rafael Machado Casali, Hugo Nascimento

A methodology for optimal cutting order programs in apparel man-
ufacturing with the objective of meeting demand for all SKUs at
minimum cost is presented. The difficult multi-variable combina-
torial problem of optimal stretching and cutting is solved using a
state-space approach and path search algorithms in a directed graph.

4 - A Random Key Genetic Algorithm for a Facility Lay-
out Problem
José Fernando Gonçalves

In this paper a hybrid genetic algorithm for the unequal area facility
layout problem is presented. The problem consists on a collection
of several small rectangles to be packed into a large rectangular re-
gion. The objective is to determine a packing that minimizes the
sum of the weighted distances between the centroids of all pairs of
rectangles. A random keys based genetic algorithm and a heuris-
tic are used to determine the position of each rectangle. To validate
the effectiveness of the proposed approach the algorithm is tested on
benchmark problems and compared with existing procedures.

Friday, 10:00 AM - 11:30 AM

� FB-01
Friday, 10:00 AM - 11:30 AM - Convention Centre: Ballroom 1

Markov Models and Brownian Motion
Stream: Stochastic Models
Contributed session
Chair:

1 - Fractal geometry of the zerosets of a Brownian mo-
tion.
Willem Fouche

We present some recent results on the zerosets of a generic Brownian
motions. We indicate how the mincut-maxflow theorem for count-
able trees can be used in this context. We conclude with some open
problems.

2 - Local times of Brownian motion
S Mukeru

We shall discuss Levy’s original construction of local times of Brow-
nian motion. Next we will discuss how this approach leads to an un-
derstanding of the fractal geometry of zero sets of Brownian motion.

3 - Markov processes on the unity disk of a plane

Markov processes are useful tools for modelling time-dependent
random phenomena. The future development of a Markov chain de-
pends on its present state and not on the sequence of previous states.
It is usually rather complicated to check wether a particular stochas-
tic process has the Markov property. In this paper we present a way
for constructing Markov processes on the unity disk of the plane.
To this end, we highlight and explore interplays between Markov
processes, semigroups and partial differential equations.

� FB-02
Friday, 10:00 AM - 11:30 AM - Convention Centre: Ballroom 2

Optimization and Local Search

Stream: Optimization
Contributed session
Chair: Kenneth Sörensen

1 - A New Heuristic for the Capacitated Network De-
sign Problem
Inmaculada Rodríguez Martín, Juan José Salazar González

This paper presents a new heuristic for the fixed charge capacitated
multicommodity network design problem. The proposed approach
is a hybrid method that combines a linear programming relaxation
and a local search strategy. The heuristic turns out to be very ef-
fective and the results of the computational experiments show that
near-optimal solutions for benchmark instances of large size can be
found within a reasonable time.

2 - A tabu search heuristic for concave minimum cost
flow network problems
, Marta S. R. Monteiro, Fernando A. C. C. Fontes

In this work we address the minimum cost network flow problem,
where arc costs are concave and include a fixed cost that is incurred
whenever an arc is used.

For this problem we propose a tabu search heuristic embedding a lin-
ear programming local search procedure that iteratively solves linear
network flow problems. The marginal cost of the linear problems is
updated by having into consideration the fixed costs of the previous
solution.

Research supported by FCT/FEDER/POCI-2010: Project
POCI/EGE/61823/2004.
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3 - Neighborhoods and local search methods for sub-
set selection problems
Dag Haugland
Many NP-hard combinatorial optimization problems can be formu-
lated as the problem of selecting a subset of elements such that a
function of the subset is minimized. In this work, we study a rich
class of neighborhoods, and thereby local search methods, for subset
selection problems. The class spans the range from greedy construc-
tion heuristics to improvement heuristics like exchange by 1.

� FB-03
Friday, 10:00 AM - 11:30 AM - Convention Centre: Ballroom 3

Military Metrics

Stream: Military Applications of OR
Contributed session
Chair: Camilla Andersson

1 - Military Customer Satisfaction Index for War Sup-
plies
Jin Sook Ahn, So Young Sohn
Interest is increasing in the field of quality on user’s performance and
skill for war supplies in the military. The objective of this study is to
suggest the model for military customer satisfaction index that con-
siders characteristics of war supplies. We use a structural equation
model (SEM) to compare various factors that influence user satis-
faction in war supplies. The proposed model can provide feedback
information to effectively improve user satisfaction for war supplies
in the military.

2 - Metrics for Evaluating Military Strategy
Gerhard N. Engelbrecht
By using a realist perspective of military strategy a hierarchy depict-
ing a military strategy is proposed that forms the framework against
which a military’s effectiveness to conduct its strategy can be mea-
sured.

From this, metrics are proposed that pronounces on a military’s abil-
ity to execute its military strategy in terms of the probability that the
military would be effective to conduct war.

3 - Health risks and safety of military divers exposed
to transmitting sonar

The health risks and safety of military divers exposed to transmitting
sonar, was investigated in a literature study. This complex problem
involves underwater sound propagation, ocean acoustic noise, in-
water hearing in humans and auditory and non-auditory bio-effects
of underwater sound on humans. Safe diving distances and exposure
limits are suggested.

4 - The use of Decision Analysis tools to enhance as-
sessment
Camilla Andersson
This case-study demonstrates the use of Decision Analysis tools
to support assessment and evaluation of military units. The case
demonstrates the possibilities of using Analytical Hierarchy Process
to facilitate criteria weighting. Furthermore, it will show how this
enhances the accuracy in the assessment of a unit’s performance and
capability.

� FB-06
Friday, 10:00 AM - 11:30 AM - Convention Centre: Boardroom
2

E-Commerce
Stream: E-commerce
Contributed session
Chair:

1 - Optimization methods against spam
Catherine Roucairol, didier colin, Ider Tseveendorj

Spam or unsollicited bulk email has become increasingly present
in the internet mailing traffic over the last decade. As a conse-
quence, there has been a growing need to find solutions in order
to counter this seemingly inescapable phenomenon. Firstly, we give
an overview of the spam filtering area, by presenting models which
have been designed to filter spam at the user’s mailbox level. Then,
we investigate how optimization methods can be used to tune and
improve the existing classification models for spam filtering and
present some examples.

2 - Optimal allocation of overlapping inventory in on-
line advertising
, Deepak Agarwal

On-line advertisers typically wish to target their ads to users satis-
fying a particular profile - age range, sex, interests, etc. Publishers
typically forecast the number of users in pools satisfying some of
these requirements. We describe a model for optimally satisfying
the advertiser requirements subject to the availabilities.

� FB-07
Friday, 10:00 AM - 11:30 AM - Convention Centre: Boardroom
3

Fuzzy Decision Analysis and Preference
Structures
Stream: Fuzzy Sets and Systems
Contributed session
Chair: Chung-Tsen Tsao

1 - Fuzzy Multi-Criteria Decision Making Problem For
Supplier Selection
Göksu Kaya

The objective of supplier selection decision is to find suppliers with
best fit to the firm’s needs. The aim of this paper is to use fuzzy ana-
lytic hierarchy process (FAHP) to compare supplier firms for one of
the computer manufacturer, established a new facility. FAHP tackles
efficiently both quantitative and qualitative decision factors involved
in selection of supplier firm. The triangular fuzzy numbers and the
pairwise comparison matrices are used to transform linguistic com-
parison of decision criteria and performance of the alternative sup-
pliers. Finally, the best supplier was selected.

2 - The Portfolio Selection in Fuzzy Dimensions
Chung-Tsen Tsao

The statistical measures — expectation and variance, had been de-
fined as the indicators of return and risk. They describe the random-
ness of outcomes, yet do not manage the imprecision of data estima-
tion. Fuzzy sets are here suggested as a complement. Fuzzy sets and
statistics cohere together to do the selection of efficient portfolios,
considering both the randomness and vagueness of estimation. This
work mends some previous deficiencies by substituting the requisite-
equality-constraint operation for the standard fuzzy arithmetic, and
develops a set of algorithms for the practical use.

� FB-08
Friday, 10:00 AM - 11:30 AM - Convention Centre: Boardroom
4

Decision Support Systems 2

Stream: Decision Support Systems
Contributed session
Chair:
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1 - Model development under uncertainty of the rela-
tionships between waste composition and struc-
tural size based on the Arcelor Mittal Poland SA,
in Krakow case study
Boguslaw Bieda

The paper objective is to develop the industrial waste prognostic
model based on the database time-series waste quantities and com-
positions over the 20 years period under uncertainty using Monte
Carlo (MC) simulation. In this paper is used statistical analysis (e.g.
analysis of variance ANOVA, cluster analysis, box plots, etc.) to
examine relationships between waste stream composition and struc-
tural size of the steel plant. Data analysis based on the Arcelor Mittal
Poland SA, in Krakow has been conducted using Statistica software.
Uncertainty analysis is inherently a statistical process.

2 - A hybrid system combining optimization and simu-
lation for improved sales personnel assignment at
a public railway transportation company
, , Pablo A. Rey

Metro S.A. in Santiago had the problem of determining the optimal
number of sales personnel for their points-of-sales that assured ac-
ceptable queues of passengers yet maintained low costs. A linear
programming model was used to determine a first rough plan. Then
a simulation model refined this plan using distributions of demand
and service times estimated for each interval of 15 minutes. The
system is in use at Metro in Santiago with very positive results.

� FB-09
Friday, 10:00 AM - 11:30 AM - Convention Centre: Boardroom
5

Multi-objective decision-making

Stream: Decision Analysis
Contributed session
Chair: Theodor Stewart

1 - Directing an Interactive Nonlinear Multiobjective
Optimization Procedure by Using a Trade-off Anal-
ysis Tool
Juha Eskelinen, Kaisa Miettinen

In interactive methods, a decision maker (DM) directs the search for
the most preferred Pareto optimal solution with his/her preferences.
We propose a tool that can be used to support the DM. With this
tool, the DM can conveniently learn about local tradeoffs and judge
whether they are worthwhile.

2 - A New Approach for Solving Fuzzy MCDM Prob-
lems
Jaroslav Ramik, Radomir Perzina

A new decision model for solving the decision making problem with
fuzzy pair-wise comparisons and a feedback between the criteria is
proposed. The evaluation of the weights of criteria, the variants as
well as the feedback between the criteria is based on the data given
in fuzzy pair-wise comparison matrices. An illustrating numerical
example is presented to clarify the methodology.

3 - Branch and Bound Algorithm for Tri-Objective As-
signment Problem
Melih Ozlen

We consider the generation of all efficient solutions for the Tri-
Objective Assignment Problem (TOAP), and propose a tri-objective
branch and bound algorithm. We use bi-objective supported solu-
tions as an initial set and populate the set using neighborhood search.
As a lower bound we use single objective assignment problem solu-
tions.

� FB-10
Friday, 10:00 AM - 11:30 AM - Convention Centre: Boardroom
6

Modelling and Prediction of Genes,
Proteins and Their Structure
Stream: Computational Biology and Informatics
Invited session
Chair: Gerhard-Wilhelm Weber

1 - Protein Folding Type Prediction via MILP
, Metin Turkay

In this study, a three-stage mixed-integerlinear programming
(MILP) based hyper-box enclosure method is presented for protein
folding type prediction. The performance of this method is tested on
six distinct protein folding type benchmark data sets that are com-
posed of 120, 138, 253, 359, 252 and 1601 protein domains, respec-
tively. Leave-one-out (jack-knife) test results shows that proposed
approach is efficient.

2 - Signal Processing in Genome-Wide Association
Studies
Valentina Moskvina
We apply the methodology of time series analysis and signal pro-
cessing to genome-wide association studies taking into account the
significance of several subsequent polymorphisms in contrast to the
widely accepted way of looking at the individual p-values. We
present a theoretical approach to calculating the probability of at
least one false alarm flagged by the detection statistic in a particular
interval (possibly the whole genome) under the Null Hypothesis of
no signal (association).

3 - Gene-Environment Networks in Environmental and
Life Sciences
Erik Kropat, Gerhard-Wilhelm Weber
Gene-environment networks provide a conceptual framework for
many phenomena in areas of medicine, environmental protection,
and development under various kinds of uncertainty. We survey re-
cent advances in the understanding of the mathematical foundations
and interdisciplinary implications in this field and indicate the rela-
tions to applications in finance and CO2-emissions control.

� FB-11
Friday, 10:00 AM - 11:30 AM - Convention Centre: Committee
Room 2

Combinatorial optimization: models and
algorithms

Stream: Combinatorial Optimization
Contributed session
Chair:

1 - Profit-based Latency Problems
Frits Spieksma, Sofie Coene
We consider a latency problem with a given profit for each client.
When serving a client, a certain revenue is collected. The goal is to
find routes for the servers such that total collected revenue is max-
imized. We study algorithms for different variants of this problem;
in particular, we consider the case where the clients are located on a
line.

2 - Sequential testing under precedence constraints
Tonguc Ünlüyurt, Bülent Çatay
In this study, we consider the problem of testing a series system with
the minimum expected cost where there are precedence constraints
for applying the tests. The tests are assumed to provide perfect infor-
mation. The costs of the tests and the probobabilities regarding the
results of the tests are known. A feasible solution for the problem is
a permutation of all tests obeying the precedence constraints. We re-
port the performance of some heuristic algorithms that we propose.
We also discuss the relation with k out of n systems.
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3 - Uniformly suboptimal solutions for combinatorial
optimization problems with interval data uncer-
tainty
Igor Averbakh

In combinatorial optimization with interval data, it is assumed that
coefficients defining the objective function are not known and can
take on any values in some pre-specified uncertainty intervals. This
talk will provide a selective survey of some recent developments
on the complexity of finding uniformly suboptimal solutions (also
called minmax regret solutions) for such problems.

� FB-12
Friday, 10:00 AM - 11:30 AM - Convention Centre: Committee
Room 4

Finance: Risk management in
commodity markets

Stream: Finance
Invited session
Chair:

1 - Integrated risk management in renewable conven-
tional energy markets
Silvana Stefani, Paolo Falbo, Daniele Felletti

We face the problem of an energy producer willing to optimize a mix
of conventional and renewable power capacities. We analyze how
the planning decisions are affected by relevant market risk sources,
i.e. input and output price fluctuations, and the producer’s risk poli-
cies. The producer will manage his total risk through forward con-
tracts and the renewable capacity. We apply our results to the case
of two energy producers, one operating in Germany and the other in
South Italy.

2 - The intervention of a specialist in thin stock prices
Roy Cerqueti, Rosella Castellano

The presence of a relevant number of thin stocks in financial markets
caused the introduction of market mechanisms devoted to accelerate
the convergence process of prices to a long-run equilibrium and to
provide liquidity to the market: the Specialist System. In this work
we analyze the structure of the Specialist intervention, and we de-
rive the optimal bid/ask spread in an analytically closed form. At
this aim, a dynamic stochastic optimization model is constructed and
solved, and the model will be empirically validated.

3 - Forward contract to manage market power

In electricity markets the use of derivative contracts became crucial
to guarantee a competitive behavior of the spot market. Given the
non-storability of the electricity the familiar arbitrage-based meth-
ods are not applicable for pricing derivative contracts. We examine
an equilibrium forward contract on a nonstorable commodity when
forward market participants have market powers. We consider the
introduction of a forward market as an effective tool to increase both
the production of the commodity and the trading volume and reduce
market power.

� FB-13
Friday, 10:00 AM - 11:30 AM - Convention Centre: Committee
Room 5

Scheduling Independent tasks

Stream: Scheduling
Invited session
Chair: Paolo Detti

1 - Algorithms for scheduling access to a shared re-
source
Isabelle Nieuwoudt, Jan van Vuuren

A maximum-degree colouring of a graph is an assignment of colours
to the vertices of the graph, one colour to a vertex, so that no colour
class induced maximum degree is more than some specified number,
d. Maximum-degree colourings arise in scheduling problems where
some threshold d of conflict between different users of a shared re-
source is tolerable. Four algorithms (two heuristic and two exact)
for finding maximum-degree colourings using the smallest number
of colours are presented and compared in this talk.

2 - A Scheduling Genetic Algorithm
Fernando A. C. C. Fontes, Guilherme Pereira,

We propose a genetic algorithm to schedule a set of tasks, each of
which having several differentiating characteristics that must be ac-
counted for. From the set of available tasks we must decide which
are to be performed and when. Furthermore, tasks may be sched-
uled more than once and some tasks, although different may be used
to achieve the same output. The proposed scheduling heuristic is
presented in the context of a real application case-study for a major
Portuguese television station.

Research supported by FCT/FEDER/POCI2010: Project
POCTI/MAT/61842/2004.

3 - Sequencing unreliable jobs on parallel machines
Paolo Detti, Alessandro Agnetis, Marco Pranzo, Manbir
Sodhi

An allocation and sequencing problem is considered in which there
are independent jobs to be processed by a set of machines. Each job
is characterized by a certain success probability, and a reward which
is obtained if the job is successfully carried out. When a job fails
during processing, the machine is blocked and the jobs subsequently
scheduled on that machine are blocked until the end of the unsuper-
vised period. The problem is to assign and sequence the jobs on the
machines so that the expected total reward is maximized. Complex-
ity and algorithmic results are presented.

� FB-14
Friday, 10:00 AM - 11:30 AM - Sandton Sun: Maroela North

Problem Structuring and Solving

Stream: Problem Structuring and Solving
Contributed session
Chair: Roelof Coetzer

1 - Coherent Pluralism in Managing Problem Situa-
tions

Pluralism in management science can be seen as a response to the
multitude of methodologies, methods, techniques that can be used in
tackling complex problems situations. Coherent pluralism must per-
mit an analysis of problem situations from multiple perspectives and
facilitate use of different methodologies in combination. Coherent
pluralism: a) must encourage a flexibility in use of the widest vari-
ety of methods, techniques; b) should encourage the use, together, of
different methodologies based upon alternative paradigms; c) must
accept and manage a degree of paradigm incompatibility.

2 - Lesson from Problem Structuring Methods and its
Application
Arabinda Tripathy

Various Problem Structuring methods are being used under different
problem situations. A large number of applications of these meth-
ods are also being reported. There is substantial commonality in the
approach of all these methods, though the method themselves are
different. An effort has been made to identify these similarities and
initiatives taken to develop appropriate methodology for each indi-
vidual problem situation. Some of these applications are discussed.
The areas relate to situation in parliament to technology adoption in
industry to establishment of new academic institution.

69



FB-15 IFORS 2008 - Sandton

3 - Design and Analysis of Computer Experiments:
Generating Maximum Information for the Process
Industry
Roelof Coetzer, Diki Langley

Computer models are used extensively to predict the performance
of real life complex engineering processes. However, these com-
puter codes may result in high computational costs. The method-
ology of computer experiments was developed for the sampling of
the computer code and constructing statistical meta-models of the
input-output relationships. The approximation models are then used
for facilitating the exploration of the design space, optimization and
sensitivity analysis. The theory and the application of this method-
ology to mathematical programming will be discussed.

� FB-15
Friday, 10:00 AM - 11:30 AM - Sandton Sun: Maroela South

Economic Modeling

Stream: Economic Modeling
Contributed session
Chair: Kiyoshi Yoneda

1 - On the Use of Black-Box Models for Refinery Opti-
misation
Aninda Chakraborty

Black-boxing parts of the entire refinery become necessary when
certain business units are not allowed to view their inner workings.
This may happen due to contractual obligations. This presentation
will discuss the overall philosophy of ’black-boxing’ and compare
the results of the ’black-boxed’ models with full refinery models.

2 - Dynamic prediction from elasticities in open pop-
ulations: its application to the forecast of tax
charges
Teofilo Valdes, Carmen Anido

We focus on the demographical and non-demographical patterns
of change in open populations and their forecasting potentialities.
These patterns are elasticities, defined in terms of ratios between
two differential variation rates: individual and global, and they al-
low us to predict the individual changes from the known global ones.
This situation usually occurs in a great number of tax studies. For
instance, the prediction of future global charges of the income tax
assuming that the population of tax payers is not closed but subject
to incomings and outgoings throughout time.

3 - Modeling Individual Behavior as a Box-Bounded In-
verse Problem
Kiyoshi Yoneda

Behavior is modeled as an inverse problem: as individual tries to
adjust her operating variables to attain her objectives as closely as
possible in a stable way. The modeling consits of writing down
(linear) equations. Each variable is required to lie within an inter-
val deemed acceptable. Such box-bounded inverse problems may
be solved by minimizing a strictly convex loss function related to
the modern matching theory in psychology, which is easier than the
conventional utility maximization under budget constraints.

� FB-16
Friday, 10:00 AM - 11:30 AM - Sandton Sun: Jacaranda

Urban Transit Planning and Operations

Stream: Urban Transportation
Contributed session
Chair:
Chair:

1 - Public transportation network design model for the
City of Tshwane Metropolitan Municipality
Manuel Fletterman, Johan Joubert

This paper presents the results of a model developed to redesign a
multi-modal public transport system. The model is significant in that
it includes the optimization of bus stop placement; considers multi-
ple vehicle types for route network design; and incorporates a GIS
interface.

2 - What Express Services to Offer on a High Demand
Transit Corridor?
Juan Carlos Muñoz, Ricardo Giesen, Carola Leiva

We study the design of transit services on a high-demand corridor.
We present a mathematical programming method for determining
the best express services to provide in this corridor. We determine
the set of routes and their frequencies that would minimize the ex-
pected total costs for a given origin-destination demand matrix.

3 - Robust Optimal Traffic Signal Timing
, Lihui Zhang

Traditional timing approaches for pre-timed control systems do not
proactively consider traffic demand uncertainty, and thus the result-
ing control performance is often unstable under fluctuating traffic
conditions. We propose a methodology to determine signal timings
such that their performance will be fairly stable under any realiza-
tion of uncertain traffic flows at arterials. Compared with those from
conventional timing approaches, robust timing plans are expected
to perform better for oversaturated high-demand scenarios without
compromising much the average performance.

� FB-17
Friday, 10:00 AM - 11:30 AM - Sandton Sun: Oleander

Energy: Optimization

Stream: OR Applications in the Energy Sector
Invited session
Chair: Olusola Okesola

1 - Optimisation of coal supply to power stations in
South Africa using MILP
Paul van Nierop, Alwyn van der Merwe,

A mixed integer linear program (MILP) model has been developed
using the Aimms modeling environment to support the development
of a long term (20-50 year) coal supply plan for a South African En-
ergy Utility Company. The model optimises the supply and transport
of coal to power stations by conveyor, rail or road. The model meets
planned energy production at lowest overall NPV cost. Constraints
include supply, transport, coal quality, investment lead times, con-
tracts and mine reserve constraints. Integer variables are used to
model investment decisions for mines and transport infrastructure.

2 - Optimization of Energy Systems with Multi-
objective Optimization Methods
Metin Turkay,

Optimization of energy systems includes conflicting objectives and
it is not generally possible to find a unique optimum solution that si-
multaneously optimizes all objectives. Minimization of production
cost and of harmful compound emissions are examples of the multi-
objective nature of energy systems. We present an algorithm for
solving mixed-integer multi-objective optimization problems. The
multi-objective optimization method is designed to generate all effi-
cient solutions. We illustrate the algorithm on examples from energy
supply chain systems.
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3 - Application of Multi-Criteria Dynamic Linear Pro-
gramming Model to Supply Chain Management of
Crude Oil in Nigeria
Olusola Okesola

This study of supply chain management of Nigerian National
Petroleum Corporation (NNPC) focuses on:

* Cost of discovery of oil and allocation of oil wells, * Cost of ac-
quiring equipments for exploration, * Cost of production processes
(e.g. refining), * Cost of distribution/transportation, * Cost of fore-
casting the short- term, medium term, and long-term market de-
mand.

This paper presents a multi-criteria decision analysis as a means of
increasing the performance of NNPC through minimization of the
cost elements stated above.

� FB-18
Friday, 10:00 AM - 11:30 AM - Sandton Sun: Syringa

Optimization and Metaheuristics

Stream: Optimization
Contributed session
Chair: Aaron Luntala Nsakanda

1 - A hybrid ant colony optimization algorithm applied
to the production lines design problem
Hicham Chehade, Farouk Yalaoui, Lionel Amodeo,

In this paper, we are considering the production lines design prob-
lem consisting of determining the machines to be used in stations
and the capacities of the intermediate buffers. We present a hybrid
ant colony optimization approach coupled with a guided local search
and we compare it to another heuristic method. The objective is to
minimize the total cost of the configuration while achieving a desired
throughput rate.

2 - Improving the Performance of Simulated Annealing
for the Travelling Salesman Problem via Adaptive
Cooling Schedule
Aderemi Adewumi, Montaz Ali, Ebunoluwa Fasina, Ojo
Ayeni

The application of simulated annealing (SA) metaheuristics to the
NP-hard travelling salesman problem (TSP) is studied. The choice
of cooling schedule is central to the performance of SA algorithm.
A modified SA with an adaptive cooling schedule that improves the
performance of the algorithm is proposed. The performance of the
traditional SA and the modified algorithm are tested using some
benchmark data for TSP from the OR library. Simulation result of
the experiment is presented.

3 - Population diversity computation methods in ge-
netic algorithms with application to the cell forma-
tion problem
Aaron Luntala Nsakanda

Population diversity is crucial to the genetic algorithm’s ability to
continue fruitful exploration. It may be used in choosing an ini-
tial population, in defining a stopping criterion, and in making the
search more efficient throughout the selection of crossover opera-
tors or the adjustment of various control parameters. We discuss
two measures to compute the population diversity in solving the cell
formation with the genetic algorithm and investigate to what extend
these measures lead to better and faster solutions. Numerical results
from an extensive computational experience will be reported.

Friday, 12:00 PM - 1:00 PM

� FC-01
Friday, 12:00 PM - 1:00 PM - Convention Centre: Ballroom 1

Bringing Computers to the World

Stream: Plenaries
Plenary session
Chair:

1 - The Simputer Meme: A Retrospective

This is an inside and personal account of the Simputer project pre-
sented by one of the founders of the project. The Simputer, is a novel
open source hand held computer developed by a group of technolo-
gists in Bangalore, India in the late 1990s. The SIMPUTER (Sim-
ple Inexpensive Multilingual People’s compUTER) attracted a great
deal of attention in the public media and open source communities.
The World Resources Institute saw the Simputer as a symbol of tech-
nology with "radical simplicity for universal access’ to bridge the
digital divide. The Simputer quickly became a meme* — a persis-
tent idea that would represent technology innovation that addressed
the digital divide. The images of children in a school in Bastar using
Simputers as part of their school curriculum, of a village accoun-
tant recording and checking agricultural records on Simputers, of
a micro-finance transaction using the smart card interface of Sim-
puters were featured on BBC, New York Times, Wired, Technology
Review and even Business Week. Calling the Simputer the most sig-
nificant innovation in computer technology in 2001, Bruce Sterling
wrote in the New York Times that "This is computing as it would
have looked if Gandhi had invented it.’ It has been exactly ten years
since the group of technologists in Bangalore conceived the Sim-
puter and time for a serious retrospective and SWOT analysis.

* A meme as defined by memetic theory, constitutes a theoretical
unit of cultural information, the building block of culture or cul-
tural evolution which spreads through diffusion propagating from
one mind to another analogously to the way in which a gene propa-
gates from one organism to another as a unit of genetic information
and of biological evolution.’ [Wikipedia]
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