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1 Introduction

This special issue on Computational Optimization under Uncertainty was initiated
during the 11th Conference on Stochastic Programming which was held at the
University of Vienna in August 2007. A carefully selected range of papers has been
chosen for publication in this issue. The aim is to provide an up-to-date overview of
state-of-the-art stochastic programming techniques and applications. Most contribu-
tions consider the valuable but more challenging multi-stage case. Both contributions
improving computational solutions of the optimization programs in general, as well
as a set of specific applications from different management areas are covered.

The first part of this issue is dedicated to numerical solution frameworks and
approaches for multi-stage stochastic programs. In the first paper, Holger Heitsch and
Werner Römisch tackle the problem of calculating an optimal reduction of multi-stage
scenarios trees to allow for more tractable computational solutions once the underly-
ing scenario tree is huge. In contrast to the much simpler two-stage case of scenario
(tree) reduction, the multi-stage case is handled by incorporating the filtration distance.
An algorithm is presented, which aims at fulfilling predefined error tolerances. Jacek
Gondzio and Andreas Grothey examine special structures of optimization problems,
and present the implementation of the software library OOPS, which is an object ori-
ented parallel solver using primal–dual interior point methods to exploit special matrix
structures, which are often prevalent in multi-stage stochastic programming problems.
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This specific implementation has been used to solve stochastic problems with more
than 12 million scenarios on parallel computing systems using more than 1,000 pro-
cessors in parallel. Jitka Dupačová, Marida Bertocchi, and Vittorio Moriggia apply
contamination techniques to test the structure of multi-stage stochastic programs with
multi-stage polyhedral risk objectives, and apply this procedure to a bond portfolio
management problem.

In the second part, management decision optimization applications from the areas
of Finance, Energy, and Transportation are presented. While Alois Geyer, Michael
Hanke, and Alex Weissensteiner extend their previously successfully applied multi-
stage stochastic asset management model to life-cycle investment problems, Markku
Kallio and Antti Pirjetä develop a stochastic programming framework for option pric-
ing based on marginal bid/ask price valuation. Both European and American style
exercise structures are integrated using a double binary tree. Incentive options are val-
ued considering hedging restrictions, and a large set of realistic constraints is included
in the model. Miguel Carrion, Uwe Gotzes, and Rüdiger Schultz formulate a two-stage
stochastic program including second-order stochastic dominance constraints to sup-
port an electricity retailer who wants to determine its forward contracting portfolio
and the selling prices for potential clients. Finally, Francesca Maggioni, Michal Kaut,
Luca Bertazzi study a single-sink transportation problem in which both the produc-
tion capacity of suppliers, as well as the demand is stochastic. A two-stage and a
multi-stage stochastic mixed integer linear programming model is formulated to solve
this problem. Real data from the largest cement producer in Italy is used to analyze
numerical results.

We want to thank the Editor-in-Chief Berc Rustem for providing the opportunity to
publish this issue in Computational Management Science, and express our gratitude
to all referees who supported the editorial process of this issue.

123


	Introduction to the special issue on computational optimization under uncertainty
	1 Introduction


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


