
Harald Niederreiter 
Peter Hellekalek 
Gerhard Larcher 
Peter Zinterhof (Editors) 

Monte Carlo and 
Quasi-Monte Carlo Methods 1996 
Proceedings of a conference at the 
University of Salzburg, Austria, 
July 9-12, 1996 

, Springer 



Harald Niederreiter 
Institute of Information Processing 
Austrian Academy of Sciences 
A-IOIO Vienna, Austria 

Gerhard Larcher 
Department of Mathematics 
University of Salzburg 
A-5020 Salzburg, Austria 

Peter Hellekalek 
Department of Mathematics 
University of Salzburg 
A-5020 Salzburg, Austria 

Peter Zinterhof 
Department of Mathematics 
University of Salzburg 
A-5020 Salzburg, Austria 

Llbrary of Congre •• Cataloglng-In-Publlcatlon Data 

NI.derre lter, Harald, 1944-
Monte Carlo and Qua.'-Monte Carlo .ethod. 1996 I Harald 

N1 ederre tter. Pete!'" Ha 11 ska lek. Gerhard Larcha,... 
p. c •• -- (L.ctur. not •• In .tatl.tlc. ; 127' 

-Th1s volullle conta1ns tha refereed proc8ed1ngs of the Second 
Internat 1 ana 1 Confarence on Monta Car 1 o and Cuas 1-Honte Car 10 
M.thod. In Sclentlflc Co.putlng whlch wa. held at the Unlver.'t, of 
Salzburg (Au.tr la, fro. Ju 1, 9-12. 1996"--Preface. 

Include. blbllographlcal rehrence •. 
ISBN 978-1-4612-1690-2 (eBook) 

DOI 10.1007/978-1-4612-1690-2 
ISBN 978-0-387-98335-6 

1. Scl.nce--Oata proc ••• ,ng--Congre ..... 2. Monte Carlo .ethod­
-Congre •• e.. 1. He Ilekalek. Peter. II. Larcher, Gerhard. 1946-

III. Internat'onal Conference on Monte Carlo and Qua.'-Monte 
Carlo Method. 'n Sc'entlf'c Co.put'ng (2nd , 1996 , Salzburg, 
Austria) IV. Tttle. V. Sartes: Lectura notes 1n statist1cs 
(Spr'nger-Verlag' ; v. 127. 
QI83.9.N64 1997 
519.2'82'028551--dc21 97-34133 

Printed on acid-free paper. 

© 1998 Springer Seienee+Business Media New York 

Origina1ly published by Springer-Verlag New York, !ne. in 1998 
AII rights reserved. This work may not be translated or copied in whole or in part without the written 
permission of the publisher Springer Seienee+Business Media, LLC, 
except for brief excerpts in connection with reviews or scholarly analysis. Use in connection with 
any form of information storage and retrieval, electronic adaptation, computer software, or by similar or 
dissimilar methodology now known or hereafter developed is forbidden. 
The use of general descriptive names, trade names, trademarks, etc., in this publication, even if the former 
are not especially identified, is not to be taken as a sign that such names, as understood by the Trade Marks 
and Merchandise Marks Act, may accordingly be used freely by anyone. 

Camera ready copy provided by the editors. 

9 8 7 6 5 4 3 2 I 

ISBN 978-0-387-98335-6 



Contents 

Preface v 
Conference Participants ix 

Invited Papers 

A Comparison of Some Monte Carlo and Quasi Monte Carlo Techniques for Option Pricing 
PETER ACWORTH, MARK BROADIE, AND PAUL GLASSERMAN 

Monte Carlo Methods: A Powerful Tool of Statistical Physics 19 
KURT BINDER 

Binary Search Trees Based on Weyl and Lehmer Sequences 40 
LUC DEVROYE 

A Survey of Quadratic and Inversive Congruential Pseudorandom Numbers 66 
JURGEN EICHENAUER-HERRMANN, EVA HERRMANN, AND STEFAN WEGENKITTL 

A Look at Multilevel Splitting 98 
PAUL GLASSERMAN, PHILIP HEIDELBERGER, PERWEZ SHAHABUDDIN, AND TIM ZAJIC 

On the Distribution of Digital Sequences 109 
GERHARD LARCHER 

Random Number Generators and Empirical Tests 124 
PIERRE L'ECUYER 

The Algebraic-Geometry Approach to Low-Discrepancy Sequences 139 
HARALD NIEDERREITER AND CHAO PING XING 

Contributed Papers 

A Monte Carlo Estimator Based on a State Space Decomposition Methodology for Flow Network 
Reliability 161 
STEPHANE BULTEAU AND MOHAMED EL KHADIRI 

Monte Carlo and Quasi-Monte Carlo Algorithms for a Linear Integra-Differential Equation 176 
IBRAHIM COULIBALY AND CHRISTIAN LECOT 

A Numerical Approach for Determination of Sources in Reactive Transport Equations 189 
I. DIMOV, U. JAEKEL, H. VEREECKEN, AND D. WENDT 

Monte Carlo Algorithms for Calculating Eigenvalues 205 
LT. DIMOV, A.N. KARAIVANOVA, AND P.1. YORDANOVA 

Construction of Digital Nets from BCH-Codes 221 
YVES EDEL AND JURGEN BIERBRAUER 

Discrepancy Lower Bounds for Special Quasi-Random Sequences 232 
HENRI FAURE 



viii 

Computing Discrepancies Related to Spaces of Smooth Periodic Functions 238 
KARIN FRANK AND STEFAN HEINRICH 

On Correlation Analysis of Pseudorandom Numbers 251 
PETER HELLEKALEK 

Quasi-Monte Carlo, Discrepancies and Error Estimates 266 
JIRI HOOGLAND, FRED JAMES, AND RONALD KLEISS 

The Quasi-Random Walk 277 
ALEXANDER KELLER 

Comparison of Independent and Stratified Sampling Schemes in Problems of Global Optimization 
292 

MARINA KONDRATOVICH AND ANATOLY ZHIGLJAVSKY 

The Rate of Convergence to a Stable Law for the Random Sum of IID Random Variables 300 
MARCIN KOTULSKI 

Some Bounds on the Figure of Merit of a Lattice Rule 308 
T.N. LANGTRY 

Quasi-Monte Carlo Integration of Digitally Smooth Functions by Digital Nets 321 
GERHARD LARCHER, GOTTLIEB PIRSIC, AND REINHARD WOLF 

Weak Limits for the Diaphony 330 
HANNES LEEB 

Quasi-Monte Carlo Simulation of Random Walks in Finance 340 
WILLIAM J. MOROKOFF AND RUSSEL E. CAFLISCH 

Error Estimation for Quasi-Monte Carlo Methods 353 
GIRAY OKTEN 

Shift-Nets: A New Class of Binary Digital (t, m, s)-Nets 369 
WOLFGANG CH. SCHMID 

General Sequential Sampling Techniques for Monte Carlo Simulations: Part I - Matrix Problems 
382 

JEROME SPANIER AND LIMING LI 

Quasi-Monte Carlo Methods for Integral Equations 398 
JEROME SPANIER AND LIMING LI 

Quadratic Congruential Generators with Odd Composite Modulus 415 
SIBYLLE STRANDT 

A New Permutation Choice in Halton Sequences 427 
BRUNO TUFFIN 

Optimal U-Type Designs 436 
PETER WINKER AND KAI-TAI FANG 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


