Session:
Score Driven Models
Time:
16:45 – 17:15
Room:
CB-2
Speaker:
Dr. Anne Opschoor (VU Amsterdam)
Title:	Fractionally Integrated Multivariate Models for Fat-Tailed
Realized Covariance Kernels and Returns

W

e introduce a new fractionally integrated model for multivariate covariance matrix
dynamics based on the long-memory behaviour of daily realized covariance matrix
kernels and daily return observations. We account for fat-tailedness in both types of
data by assuming a matrix-F distribution for the realized kernels and a multivariate Student’s t
distribution for the returns. In addition, the score-driven propagation mechanism adopted for the
covariance matrix dynamics endows our model with further robustness properties. Using intraday
stock data over the period 2001-2012, we construct realized covariance kernels and show that the
new fractionally integrated model outperforms recent alternatives such as the Multivariate HEAVY
model and the Riskmetrics 2006 (long-memory) model both statistically and economically.

About Anne Opschoor
Anne Opschoor (1987) obtained his master’s degree in econometrics with honors from Erasmus
University Rotterdam in November 2009. In that same month he started as a PhD student at
the Tinbergen Institute and Econometric Institute at the Erasmus University, supervised by TI
fellows professor Dick van Dijk and Michel van der Wel. He defended his thesis ‘Understanding
Financial Market Volatility’ in February 2014 and won the 2014 Journal of Applied Econometrics
Dissertation Prize for his paper “Improving Density Forecasts and Value-at-Risk Estimates by
Combining Densities”. Anne published in the Journal of Econometrics, Journal of Statistical
Software and Journal of Empirical Finance and is co-author of the book “Time Series Models for
Business and Economic Forecasting’’ (2nd Edition), written with professor Philip Hans Franses
and professor Dick van Dijk. At the moment, he is an assistant professor of finance at Vrije
Universiteit Amsterdam. His primary fields of interest are modeling financial time series, with a
particular focus on volatility modeling and forecasting.
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Session:
Operations Research, Informatics and Beyond I
Time:
14:15 – 14:45
Room:
CB-5
Speaker:
Prof. dr. Ruud Teunter (University of Groningen)
Title:	Inventory Control: Selecting the Right Service Level for Each
Stock Keeping Unit

A

ll most all firms stock thousands of different Stock Keeping Units (SKUs), and is seems
quite obvious that these should not all be treated in the same way. In particular, the
customer service level should vary across the SKUs. However, the large number of SKUs
makes it difficult to deal with this manually and, surprisingly, existing inventory software offers little
assistance. “System based” approached have been suggested in the literature, but their complexity
may explain their limited success in being adopted. In my presentation, I will present simpler
approaches that I have developed. First, I will explain why existing ABC classification approaches
should not be used for setting service levels at the SKU level, and propose an alternative but
equally simple classification method. Next, I will let go of classification altogether and present an
even simpler and intuitive way of varying service levels. Results on real life datasets show a savings
potential of up to 30% on inventory investment. The latest method has also been adopted in a major
inventory software package and has been implemented at two companies.

About Ruud Teunter
Ruud Teunter obtained his PhD in Groningen and then worked for about 7 years as a Post-Doc
researcher together with Rommert Dekker, first in several countries within a European project
on reverse logistics led by Rommert and later at the EI in Rotterdam. He then spent five years at
Lancaster University in the UK, after which he closed the loop and returned to Groningen where
he now heads the Operations Department. He has published over 60 papers on operations
management and research in journals such as Production and Operations Management,
European Journal of Operational Research, Manufacturing and Service Operations Management,
and the Journal of Operations Management. He also publishes in professional outlets such as
Logistiek.nl and Maintenance Magazine. His research interests cover maintenance and service
logistics, reverse logistics, forecasting and inventory control. He is currently the leading partner
for the NWO/ProRail funded research project PYRAMIDS on maintenance optimization for
ProRail, and the project leader for two projects with academic and business partners on service
logistics for the process industries (€ 1.6M) and on service logistics for offshore windmills
(€ 1.3M).
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Session:
Time:
Room:
Speaker:
Title:

Operations Research, Informatics and Beyond I
14:45 – 15:15
CB-5
Dr. Robin Nicolai (HKV Consultants)
A Necessary Condition for Flood Safety in the Netherlands

I

t is often claimed that The Netherlands is the safest Delta in the world. Protection against
flooding is a vital issue since at least 55% of the country is vulnerable to flooding. Each year
the Dutch government spends roughly 1 billion Euros on protection by dikes and dunes.
In total there are 3,500 kilometers of primary flood defences in the Netherlands. The statutory
flood protection standards for these primary flood defences date back to the early 50’s. After the
1953 flood (in Dutch: Watersnoodramp) the first Delta committee asked mathematician David
van Dantzig to determine economically optimal dike heights. His research was published in
Econometrica in 1960 and his recommendations formed the basis for the current safety standards.
Almost 60 years later the population in The Netherlands has grown to 17 million people and the
economic value of the low-lying areas behind dikes (Dutch: polders) has increased substantially.
Moreover, sea-level rise and sinking land adversely affect the country’s flood risk. A national flood
risk assessment showed that it was time to reconsider the protection levels. Recently, the Delta
program introduced new safety standards for the primary flood defence system using a risk-based
approach. The approach takes into account both the probability of flooding and the consequences
related to flooding. The consequences are expressed in terms of casualties and economic losses.
With respect to economic losses a large-scale cost-benefit analysis and optimization has been
performed. In 2013 the ‘Dutch Delta team’ that solved the problem “Given cost constraints, how
can the Netherlands best improve flood protection while minimizing the total long-term expected
costs?” earned the Franz Edelman Award in operations research and management science.
It is clear that Operations Research techniques play a prominent role in optimizing flood protection
in The Netherlands. Robin shall give a short overview of studies and their results on this topic in
recent years, including the most challenging OR-issues. Robin shall also demonstrate the use of
OR in other flood risk management problems. For example, flood risk assessments require the tail
distribution of sea-water levels, storm surges, discharges and precipitation levels, which can be
found by applying extreme value theory. Historical records on these natural phenomena are mostly
limited to 100-150 years, yielding large statistical uncertainties in water levels with return periods
higher than a thousand years. Since we have not measured such low-frequency water levels in The
Netherlands, the physical modelling of water levels inhibits large uncertainties as well. The question
is how to avoid the accumulation of such uncertainties in e.g. estimating flood damage and longterm decision-making on flood protection measures.

Econometrics and Beyond

13

Another research topic Robin shall address is the cost-optimal maintenance and replacement
of hydraulic structures in the waterways and bodies of water in The Netherlands. The last
decades the use of the comprehensive and aging infrastructure has intensified. Decision-making
on maintenance requires lifetime estimates of structures and information on maintenance/
replacement costs in course of time. Robin has developed and applied Bayesian methods to
lifetime data of large hydraulic structures and concrete bridges. The resulting lifetime distributions
were used to calculate long-term budget requirements for the replacement of these structures.
Many (future) OR challenges remain in the field of flood risk management. One can think of
cost-effective strategies for replacing storm surge barriers given sea-level rise and economic
developments, the role of uncertainties in (operational) flood risk management, data management,
drought and water distribution issues, and dredging optimization.

About Robin Nicolai
Robin Nicolai (1979) studied Econometrics at Erasmus University Rotterdam (EUR). In 2002 he
obtained his MSc degree with a thesis on the optimization of a simulation model for breastcancer screening. In 2008 he obtained his PhD degree from EUR with a thesis on maintenance
optimization. Since 2008 he works at HKV Consultants (Lelystad), a company that provides
advisory services, high quality research and software products in the field of water and safety.
In his role as advisor, researcher and project leader he applies his knowledge of mathematical
modelling and statistics in flood risk assessments, uncertainty analyses of hydraulic loads on
flood defences and maintenance management of hydraulic structures in The Netherlands.
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Session:
Operations Research, Informatics and Beyond II
Time:
15:45 – 16:15
Room:
CB-5
Speaker:
Prof. dr. Edwin Romeijn (Georgia Tech)
Title:	Quantifying the Trade-Off Between Radiation Therapy
Treatment Plan Quality and Delivery Efficiency

B

eam-on-time is an important measure of the delivery efficiency in Intensity-Modulated
Radiation Therapy (IMRT). Traditionally, minimizing beam-on-time has been postponed until
the Leaf Sequencing stage where the treatment plan quality is already determined and fixed.
However, there is a trade-off between the beam-on-time and the treatment plan quality. The aim
of this study is to incorporate the beam-on-time into the treatment-plan optimization stage using
a Direct Aperture Optimization approach. This will allow for explicitly quantifying that trade-off. In
particular, using the special structure of the problem, an exact solution approach is proposed which
sequentially characterizes segments of the Pareto-efficient frontier. Furthermore, an approximate
solution method, applicable to more classes of treatment plan evaluation criteria, is developed.
This solution method is tested on clinical cancer cases and its performance is compared to general
approximation techniques available for convex bi-criteria optimization problems.

About Edwin Romeijn
Edwin Romeijn received his M.S. (1988) and PhD (1992) degrees from Erasmus University
Rotterdam in The Netherlands. He has been a faculty member at the Rotterdam School of
Management, the University of Florida, and the Department of Industrial and Operations
Engineering at the University of Michigan, as well as a Program Director at the National Science
Foundation for the Operations Research, Manufacturing Enterprise Systems, and Service
Enterprise Systems programs. Since January 2015 he serves as the H. Milton and Carolyn J.
Stewart School Chair of the H. Milton Stewart School of Industrial and Systems Engineering
at Georgia Tech. He has taught courses in operations research, stochastic processes, applied
probability and statistics, supply chain management, and decision support systems. His research
focuses on optimization theory and applications, in particular in the areas of supply chain
optimization and optimization in health care.
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