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IMA “Hot Topics” Workshop:
Mathematics of the Inter net: E-Auction and Mark ets

DecembeB-5,2000
OrganizersJohnBirge (Northwesterriniversity)
BrendaDietrich (IBM T.J.WatsonResearclCenter)
SuzhouHuang(Ford Motor Compaty)
EnnioStacchett{Universityof Michigan)
RaleshVohra(NorthwesterrUniversity)
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andthe Universityof MinnesotaOffice of InformationTechnology

Seealsohttp://www.ima.umn.edu/multirdia/gll/auction.tmi
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Public Lecture:

The Other Sideof the (e-Commerce) Fence
Robert Weber
NorthwesterrJniversity
Monday, December4, 2000,7:00pm

2650Malcolm MoosHealthScienceSower
515DelavareStreetS.E.
Universityof Minnesota- EastBank

Freeand Opento the Public

Seealsohttp://wwwima.umn.edu/multimead/fall/WeberLeturehtml

IMA Website

ThelMA hasawebsitewhichincludesagreatdealof informationaboutits programspast,presenaandfuturefoundat

http://www.ima.umn.edu

The site is constantlybeingupdated. We encouragey/ou to make useof this resourceandrecommendt to otherswho
might beinterestedWe alsoinvite commentsr suggestionsihich maybe addressetb

webmaster@ima.umn.edu

In particular we appreciateary information about World-Wide Web links appropriateto currentand upcomingIMA
programs.

Schedulefor December1-31,2000

Friday, Decemberl

The9:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502
SEMINAR ON INDUSTRIAL PROBLEMS, 570Vincent Hall

10:10am Kevin Kern Circuit Modeling
Avanti Corporation



McKnight Seminarin the Mathematical Biosciences
Meetsin the IMA LectureHall EE/CS 3-180

The McKnight Seminatis a joint projectof the GraduateSchool,the Department®f ChemicalEngineering& Materials
ScienceMathematicsandNeurosciencetheBiological Proces§echnologyinstitute(BPTI), andthe Institutefor Mathe-
maticsandits Applications(IMA). HansOthmer(Schoolof MathematicandDigital TechnologyCenter)is theorganizer
for the McKnight Seminarthis year Seealsohttp://wwwima.umn.edu/miller/McKnight. Seminahtml for currentinfor-

mationaboutall McKight Seminartalks.

12:20-1:20om  Edward F. Pate Molecular Dynamics Simulations of Conformational
WashingtorStateUniversity Changesn the MolecularMotor, ncd

Abstract: Molecularmotorsare proteinsthat produceforce andmotionin living organisms.Two of the major classe®f
moleculamotorsarethe myosin-andkinesin-amily motors.Theformeris responsibldéor musclecontraction.Thelatter
is responsibldor intracellularorganelletransport,and containsncd asa member Motility resultsfrom the binding and
subsequerttydrolysisof anucleotide(ATP) by themotor. X-ray crystalstructureshav considerablstructurahomology
betweerthetwo motorfamilies,andboth classe®f motorsarethoughtto have evolvedfrom a commonproteinancestar
However, a majordifferencebetweerthetwo is attheall-importantnucleotide-bindingite. In ncdthe nucleotide-binding
pocketis very openin all crystalstructureswith minimal protein-nucleotidénteraction.In myosin,the pocket s tightly
closedaroundthe nucleotidein all crystalstructuresHowever, biochemicaldatashav thatthe myosinnucleotidepocket
mustopenduringthe motorcycle. Structuralsimilarity canimply functionalsimilarity. Canthe nucleotidepocketin ncd
close?Moleculardynamics(MD) allows oneto investigatethe time-dependenpropertiesof a proteinat the level of the
individual atomsthat make up the protein. The assumption®ehindthis approacho analysiswill be discussed.Using
MD, it will be shonvn thata closednucleotidepocketin ncdis possiblewith boththe openandthe closedconformations
representingtable Jocalfreeenegy minimaonaglobalfreeenegy surface.A movie generatedisingsimulatedannealing
andhigh temperaturelynamicswill shav the closed-to-opetransition. Theimplicationsof the closedconformationon
motorfunctionwill bediscussed.

SpeciallMA Informal Seminar 570VincentHall

1:25pm Kevin Kern MathematicalChallengesand Opportunitiesin Circuit
Avanti Corporation Simulation

IMA “Hot Topics” Workshop:
Mathematics of the Inter net: E-Auction and Mark ets

DecembeB-5,2000
OrganizersJohnBirge (NorthwesterrUniversity)
BrendaDietrich (IBM T.J.WatsonResearclCenter)
SuzhouHuang(Ford Motor Compary)

Ennio Stacchett{University of Michigan)
RaleshVohra(Northwesterrniversity)

with partialsupportoy Ford, IBM,
andthe University of MinnesotaOffice of InformationTechnology

Seealsohttp://wwwima.umn.edu/multimead/fall/auction.htm




NotsinceAD 193,whentheRomanempirewasauctionedo thehighestbidderhastherebeensomuchinterestn auctions.
The internethasdonethat. Many dot-comshave recentlybeenestablishedo facilitate transactionsuchas auctions,
procurementand bidding over the internet. Established'old-economy” companieshave respondedvith a variety of

marketplacesof their own, someof which involve joint-venturesbetweenlong-standingcompetitors. By having their
storefront on the internet,thesemarket placecanconnectary buyerto ary sellet offer productsandservicesfor salein

unprecedentedariety andquantity BusinessMeekrecentlyestimatedhattheremaybe asmary as600 companieghat
have beensetup to connectbuyersto sellers.They connectbhusinesgo businessandbusinesdo sellers providing a new,

immensdnfrastructurefor transactions.

While biddingandauctiontheoryis a maturetopic in economicsinternetauctionsandnew marketsoffer the opportunity
to put theoryinto practiceaswell aspushthe theoryin new directions. For example,auctionsvherebidderscarenot
only aboutwhatthey getbut what othersgetaswell. Auctionswherebidderscareaboutprice aswell asotherfeatures
like quality or reliability. Moving away from auctionsto marketsin generalthereis theissueof price settingin markets
the executionof anotherdifferentsell offer? Implementingauctionsand marketswith theoreticallydesirableproperties
sometimesaisesthorny computationaissues How aretheseto beresohed?

Much of the existing literatureon auctionsrestrictsattentionto the casewherea single objectis for sale. The internet
providesnew possibilitiesfor usingnew auctionformatsandbidding mechanismsvheremultiple objectsaresold simul-
taneously

Mathematicatopicsarisingfrom this areaof researctincludesoptimization,gametheory combinatoricspartialdifferen-
tial equationsandsimulation.

Thethree-dayMA workshopis intendedo bringtogetheleadingresearchers economidheoryof marketsandauctions
with appliedmathematician$o discussresearchn e-auctionand markets. It is meantto encourageew collaborations
thataddresgheseproblemsof significantintellectualandeconomicvalue. The workshopwill includea setof overview
lecturesaccessibléo appliedmathematicians;omplementedby moretechnicaltalks on specifictopicswhich emphasize
themathematicathallengeposedby theseproblems.

Saturday, December2

6:30-8:000m Wine and CheeseReception Regentsroom,RadissorMetrodomeHotel

Sunday, December3

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

9:00am Coffeeand Registration ReceptiorROomEE/CS3-176

9:20am Willard Miller, Fadil Santosa, Introduction
and BrendaDietrich

9:30am RakeshV. Vohra CombinatorialAuctions: A Suney
Northwesterrniversity

Abstract: Asthetitle suggeststs asuney. | will focusontheinterplaybetweerintegerProgrammingndAuctiondesign.
(Jointwith Svende Vries).

10:30am Break ReceptiorROomEE/CS3-176
11:00am— Michael H. Rothkopf Modeling Opportunitiesn Auctions
12:00pm RutgersUniversity

Abstract; This paperarguesthatthe answergo interestingquestionsaboutreal auctionsdepend often critically, on the
particularmathematicabssumptionshat go into a model of an auctionsituation. It thensuggestsomeunderstudied



areador fruitful mathematicatesearcton competitive bidding. Theseincludeasymmetryfinanciallyconstrainedbidders,
complicatednformationstructuresbidderdecisionsaboutauctionparticipation the effect of repeatediuctionsinvolving

the sameparticipants,auctioningitems with interrelatedvalues,and transactioncosts. The paperalso discussegwo

major areaswherenew, complicatedauctionsare being designed:combinatorialspectrumauctionsand electricity and
transmissiomightsauctions.

1:30pm Paul Milgr om Putting Auction Theory to Work: AscendingAuctions
StanfordUniversity with PackageBidding

Abstract: After reviewing the factorscontrituting to the presentinterestin new packagebidding designsa benchmark
ascendinqauctionwith packagebidding is described.If biddersbid straightforvardly at eachroundfor the potentially

mostprofitablepackagethe allocationcornvergesto anapproximatelyefficient one. Straightforvardbiddingis consistent
with equilibriumwhenthereareonly two biddersandit is a bestreply to straightforvard bidding by otherbiddersfor a

bidderthatwantsto acquireall theitemsfor sale. More generallyif othersbid straightforvardly, thennon-monotonicity
in the pricesovertime createanincentie for biddersto delaymakingseriousbids, increasinghetime requirementsnd

degradingthe performancef theauction.

2:30pm Break ReceptiorROomEE/CS3-176

3:00pm John Ledyard OptimalMechanisnDesignfor InternetAuctions
Californialnstituteof Technology

4:00pm Break ReceptiorROOomEE/CS3-176

4:30-5:30pm G. “Anand” Anandalingam Pricingof Multiple Servicesgn Telecommunicationblet-
Universityof Pennsylania worksWith Quality of ServiceGuarantees

Abstract: We considerpricing of multiple servicesofferedover a singletelecommunicationsetwork. Eachservicehas
quality of service(QoS)requirementshatareguaranteedo users.Serviceclassesnaybe definedby the type of service,
suchasvoice, video or data,aswell asthe origin anddestinationof the connectionprovidedto the user We formulate
the optimal pricing problemasa mathematicaprogram. We solve for both pricesandresourceallocationsnecessaryo
provide connectionsvith guarantee®oS,to sene thedemandesultingfrom the prices.We derive optimality conditions
anda solutionmethodfor this classof problems.

Jointwith Neil J. Keon(Edwin L. Cox Schoolof BusinessSoutherrMethodistUniversity).

Monday, December4

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

9:15am Coffee ReceptiorROomEE/CS3-176
9:30am BrendaDietrich Examplesof Complex MarketplacesCustomersModels
IBM T.J.WatsonResearciCenter andSolutionMethods

Abstract: We discusghreeclasse®f complex marketplacesdirect procurementindivisible supply/demandand combi-
natorialbids with type constraints.For each,we describethe commercesnvironment,the mathematicamodelsandthe
solutionmethods.

In weekly direct procurementsupplierssubmitbundledbids for multiple commodities.The goalis to selecta minimum
ocstsetof bidsthatmeetall requirementsvhile satisfyingadditionalconstraintsuchasa minimumnumberof suppliers
for eachcommodityandmaximumnumberof suppliers.

Certaincommoditiessuchassteelandpapemeedto be sourcedrom a singlesupplier;a bid for a 2 feetwide galvanized
coil cannotbe satisfiedby two 1 foot wide coils. Theintroductionof suchindivisability constraintsnakesthe problemof
finding the setof winning bidsandasksNP-hardandcanbe modeledasa generalizegssignmenproblem.



Basednaliability limiting constrainproposedy theFCCfor its licenseauction we formulateamoregeneratype-based
biddingsystemfor combinatoriabuctionsanddiscussa columngeneratiorapproactor solvingsuchauctions.

Jointwork with JayantKalagnanam.

10:30am Break ReceptiorROomEE/CS3-176
11:00am— Jeff Kephart TBA
12:00pm IBM T.J.WatsonResearciCenter
1:30pm SuzhouHuang PricebotDynamics
Ford Motor Compalry

Abstract: We studya classof dynamicpricing duopolygamesthat modelthe type of ervironmentin which e-commerce
will becarriedoutin notsodistantfuture. UnderMarkov settingsghesegamesanbesolvedvia backwardinduction. The
equilibriumstructurds foundto displayvery comple patternsvhenparametersf themodelarevaried,dueto bifurcation
phenomenan the discretemapinducedby backwardinduction. However, it is possibleto definean effective but simpler
dynamicghatretainsthe optimality of the original gamein thelong run. We furthershaw thatthis effective dynamicscan
be sustainedy steadyself-confirmingequilibria. Our results(1) setlimits on whatlearningalgorithmsbasedon Markov
assumptiongan obtainand (2) imply thatlearningin this kind of gamesshouldnot be focusedon the exact reaction
functions,but ratheron achieving optimalnetpresentwalueswith therealizedtime seriesof prices.

2:30pm Break ReceptiorROomEE/CS3-176
3:00pm Alvin E. Roth Last Minute Bidding and the Rulesfor Ending Second
Harvard University PriceAuctions: TheoryandEvidencefrom a Natural Ex-

perimenton thelnternet

Abstract: An importantissuein auctiondesignconcernghe rulesgoverningthe endof the auction. The internetauctions
conductedby eBay and Amazonpresenta natural experimentbecausehey usedifferentrules for endingan auction.
Auctionson eBayhave afixed endtime, while auctionson Amazon,which operateunderotherwisesimilar rules,do not
have afixed endtime, but continueif necessarpastthe scheduledndtime until ten minuteshave passedvithout a bid.
The strat@yic differencesn the auctionrulesarereflectedin the auctiondataby significantlymorelate biddingon eBay
thanon Amazon. Furthermoremore experiencedidderson eBay submitlate bids more oftenthando lessexperienced
bidderswhile the effect of experienceon Amazongoesin the oppositedirection.On eBay thereis alsomorelatebidding
for antiqueghanfor computers.We alsofind scaleindependencen the distribution over time of bidders’lastbids, of a
form strikingly similarto the’deadlineeffect’ notedin bamgaining:lastbidsaredistributedaccordingo a power law. Both
the theoryandthe datasuggesthat multiple causesontritute to late bidding, with stratgjic issuesrelatedto the rules
aboutendingthe auctionplayinganimportantrole.

Jointwork with Axel Ockenfels.

4:00pm Discussion

5:00-6:30pm Reception



Public Lecture:

The Other Sideof the (e-Commerce) Fence

Robert Weber
(Northwesterriniversity)
Monday, December4, 2000,7:00 pm

2650Malcolm MoosHealthSciencegower
515DelavareStreetS.E.
Universityof Minnesota- EastBank

Freeand Opento the Public

Economicmarketsoccasionallyfail to work asintended.Sometimeshe problemis less-than-rationddehaior on the part
of marketparticipants At othertimesparticipantsindividually or collectively, aremorerationalthanthemarketorganizers
anticipate and,legally or otherwise find waysto subverta marketto their own ends.Thoseseekingo build e-commerce
marketplacesnusttake careto look at their systemghroughthe eyesof thosewho will beplayersin the market.

‘ Tuesday December5

All talks arein Lecture Hall EE/CS 3-180unlessotherwisenoted.

8:45am Coffee ReceptiorROomEE/CS3-176

9:00am Garr ett van Ryzin Airline RevenueManagemenande-Markets
ColumbiaUniversity

Abstract: Revenue(or yield) managementisesappliedmathematicamethodsto intelligently control the availability of
price discounts.While the practicein airlinespredateghe internetby several decadesit sharessomecommonfeatures
with dynamicpricingin e-marlets.Moreover, airlineticketsareamongthehighestvolumeconsumeproductssoldthrough
new e-commercericing mechanismsThus,a cornvergenceof thesetwo developmentsappeargo be well undervay. In
thistalk, we discusghetraditionalrevenuemanagemerproblemandsurey the mathematicamodelsandalgorithmsthat
have beendevelopedn this area.We thenexaminetheimpactof e-marletinnovationssuchasPriceline.com?guaranteed
purchaseontractsticket auctionsgtc. on the practiceof revenuemanagementWhile somehave suggestethatauctions
andsimilarinnovationswill completelyreplacetraditionalprice mechanismsa meldingof new andold looksmorelikely.
We discusgheresearclthallengeshatarisefrom thisintegration.

10:00am John Birge Equilibriain ElectricPover ExchangéAuction Markets
Northwesterrniversity

Abstract: Dergyulatedelectric power marketshave beenincreasinglytransformednto auctionclearinghouses.We will
describehestructureof thesemarketsandtheformsof equilibriathatcanexist. We will give characterizationsf equilibria
in simplestylizedmarketsandillustrateconditiongthatproduceapparenparadoxssuchasdecliningpricesduringperiods
of high demand. We will alsodiscusssomeexperiencewith the marketin Colombiaandthe difficultiesin usingpure
optimizationprocedure predictingauctionbehaior or devising biddingstratayies.

11:00am Break ReceptiorRoOomEE/CS3-176



11:30am— Chris Caplice TBA
12:30pm Logistics.com

‘ WednesdayDecember6 ‘

The10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400

| Thursday, December? |

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

Schoolof Math Applied Mathematics and Numerical Analysis Seminar
IMA WestSeminar Room, Vincent Hall 570

11:15am Jianliang Qian Paraxial Eikonal Solversfor Anisotropicquasi-PTravel-
IMA times

Abstract: Thefirst-arrival quasi-Pwave traveltimefield in ananisotropicelasticsolid solvesa first-ordernonlinearpartial
differentialequation the gP eikonal equation. The solutionof the paraxial qP eikonal equation,an evolution equation
in depth,givesthefirst-arrival traveltime alongdownward propagatingays. We illustratethatthe downward propagating
quasi-Pwave neednot correspondo the traveltime gradientof positive third componentWe devise nonlineamumerical
algorithmsto computethe paraxialHamiltonianfor quasi-Pwave propagatiorin generalanisotropicmedia. A second-
order upwind finite-differenceschemesolvesthis paraxialeikonal equationin O(N) floating point operationswhereN

is the numberof grid points. Numericalexperimentson 2-D trans\erselyisotropicmodelswith inclined symmetryaxes
demonstrat¢heaccuray of thealgorithms.

Thisis ajoint work with Prof. William W. Symesof Dept. ComputationabndApplied MathematicsRice University.
Seehttp://www/math.umn.edu/~ reitich/s eminar .html for furtherinformation.

JianliangQian (IMA)

Title: Paraxialeikonalsolversfor anisotropioquasi-Ptraveltimes

Abstract:
Friday, December8
The9:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502
SEMINAR ON INDUSTRIAL PROBLEMS, 570VincentHall
10:10am Benjamin Eggleton FiberDevicesDrive the Optical Networking Revolution

Lucent

Abstract: An emeping classof fiber waveguide structuress beingusedto increasethe functionality of fiber devices,
enablingnew optical componentgritical to the performanceof next generatiodightwave networks. Thesedevicesrely
on advancesdn the fabricationof optical fiber waveguides,which go beyond the corventionalsilica designandfall into
two generalcategories: 1) fibersdravn with modified claddingsthatinclude non-silicaregionsthroughouttheir length,
examplesinclude photoniccrystalfibers;and2) local modificationsto the waveguideafter fabrication,examplesinclude
fiber devicesthatincorporatehin film electrodesntegratedinto thecladdingregionfor efficientthermalactuation.Design
andoptimizationof thesetype of complex waveguidedevicesrelieson an assortmenbf sophisticatednd often clumsy
modelingtools,including modelingof waveguide propertiege.g. photonicbandgapcalculations)heat-flav dynamicsin

thermallyactuatediber devices,simulationsof gratingdevicesusingcoupledmodeequationsandfinally, simulationghat



modelsystemsntegration. This talk will review developmentf a numberof differenttechnologieganddiscusssomeof
thekey challengesssociatewvith modelinganddesign.Emphasisill beplacedontheunderlyingphysicsof thedifferent
device structuresandsystemgperformance

‘ Monday, Decemberll ‘

The 10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400

‘ Tuesday Decemberl2 ‘

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

IMA PostdocSeminar:

11:15am Dirk Horstmann Aspectsof Positve Chemotaxis.
Universityof Minnesota
OrganizersSelimEsedoglu

NOTE: ThePostdocSeminatis organizedby theIMA postdoctoramembersbut all interestedMA participantsare
encouragetb attend.The Seminameetsin VincentHall 570.

‘ WednesdayDecemberl3 ‘

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

‘ Thursday, Decemberl4 ‘

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

3:00pm IMA Holiday Party
IMA East,Lind Hall 400

We will gatherto celebratehe holidayswith a potluckmealandparty. IMA participantspostdocsstaf, mathfacultyand
IT Deans staf areinvitedto bring their familiesanda dishto share!

‘ Friday, Decemberl5 ‘

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502

‘ Monday, Decemberl8 ‘

The10:30amIMA morningbreakwill beattheMA Eastin Lind Hall 400

‘ Tuesday Decemberl9 ‘

The10:30amIMA morningbreakwill bein theIMA WestLounge,VincentHall 502



9:00-11:0Gam IMA Industrial PostdocSeminar

IMA WestSeminaiRoom

VincentHall 570

Progresseportsby industrialpostdocn their projectsfollowedby discussioramongparticipants.

The seminaiis directedby Fadil SantosaThosewho wishto attendareasledto contactProfessoSantosa.

WednesdayDecember20- Friday December22

The10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400 WednesdayandThursdayandin theIMA
WestLounge,VincentHall 502 on Friday.

‘ Monday, December25 ‘

Christmas, A University of Minnesotaholiday. The IMA officeswill be closed.

‘ Tuesday December26 ‘

University of Minnesota holiday. The IMA officeswill be closed.

‘ WednesdayDecember27 - Friday December29

The 10:30amIMA morningbreakwill beattheIMA Eastin Lind Hall 400 WednesdawandThursdayandin theIMA
WestLounge,VincentHall 502 on Friday.

CURRENT IMA PARTICIP ANTS

POSTDOCTRAL MEMBERSFOR2000-200lPROGRAM YEAR

NAME

PREVIOUSINSTITUTION

ARMENDARIZ, JAVIER
BETELU, SANTIAGO
CARTER,JAMYLLE
CHENG,LI-TIEN
EFENDIEV, YALCHIN
ESEDOGLU,SELIM
HAN, BIN

HAWA, TAKUMI

KIM, YONG

NOVIK OV, ALEXEI
QIAN, JIANLIANG

NorthwesterrUniversity

Univ. Nacionaldel Centrodela Prov. de BuenosAires
UCLA

UCLA

Californialnstituteof Technology
Courantinstituteof MathematicaSciences
PrincetonUniversity
RensselagPolytechnidnstitute
University of Wisconsin
StanfordUniversity

RiceUniversity

POSTDOCTRAL MEMBERSHIPSIN INDUSTRIAL MATHEMATICS

NAME PREVIOUSINSTITUTION INDUSTRIAL AFFILIATION
CHENG,CHRISTINE JohnsHopkinsUniversity TelcordiaTechnologies
GORLAKRISHNAN, JAY TexasA& M University Medtronic

KIRILL, DIMITRI NorthwesterrUniversity Motorola

NIGAM, NILIMA Universityof Delavare Seagate
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VISITORSIN RESIDENCE(asof 15 November2000)

AFECHE,PHILIPP
ALLEN, BETH
ANANDALINGAM, G.
BIKHCHANDANI, SUSHIL
BIRGE,JOHN

BISWAS, SHANTANU
BRUCKSTEIN,ALFRED
CAPLICE,CHRIS
CASE,JAMES
CHENG,CHRISTINE
CHENG,LI-TIEN
CIPRA,BARRY
COCKBURN, BERNARDO
CRISTINIL VITTORIO
DIETRICH, BRENDA
DULLES, FRED
EGGLETON, BENAMIN
EKHAUS, MICHAEL
ELMAGHRABY, WEDAD
ESO,MARTA
ESO,PETER

FANG, LIPING
GALLIEN, JEREMIE
GARRETT, PAUL
GULER,KEMAL
GULLIVER, ROBERT
HOFFMAN, JOHN
HORSTMANN, DIRK
HUANG, SUZHOU
HURWICZ, LEONID
INTERRANTE, VICTORIA
JAIN, SHAILENDRA
KAMESHWARAN, S.
KATOK, ELENA
KEKINOCAK, PINAR
KEPHART, JEFF
KERNS,KEVIN
KESKINOCAK, PINAR
KHUDANPUR, SANJEEV
KUTANOGLU, ERHAN
LA POUTRE,HAN
LANNING, STEVEN
LEDYARD, JOHN
LEDYARD, MEG

LI, JENNY

LYUBEZNIK, GENNADY
MEUNIER, LUDQVIC
MILGROM, PAUL
MILLER, WILLARD
MONMA, CLYDE
ODLYZKO, ANDREW
ODYNIEC, MICHAL
OLVER, PETER
PARKES, DAVID

Northwesterrniversity
Universityof Minnesota
Universityof Maryland

Universityof CaliforniaLos Angeles

Northwesterrniversity
Indian|Instituteof Science
Technion

Logistics.com

SIAM
JohnsHopkinsUniversity

Institutefor Mathematicsandits Applica

Universityof Minnesota
Universityof Minnesota

IBM T.J.WatsonResearclCenter
IMA

LucentTechnologies
GibraltarAnalytics
Geogialnstituteof Technology
IBM Researcibivision
Northwesterrniversity
RyersorPolytechnidJniversity
Neoptis,Inc.

Universityof Minnesota
Hewlett PackardLaboratories
Universityof Minnesota
LockheedMartin

Universitatzu Koeln

Ford Motor Compary
Universityof Minnesota
Universityof Minnesota
Hewlett-PackardLaboratories
Indian|Institutefo Science
PennsylaniaStateUniversity
Geogialnstituteof Technology
IBM T.J.WatsonResearclCenter
Avanti Corporation
Geogialnstituteof Technology
JohnsHopkinsUniversity
Universityof Arkansas

Cwi

Aerie Networks
Californialnstituteof Technology
Universityof Minnesota
PennStateUniversity
Universityof Minnesota
EcolePolytechnique
StanfordUniversity

Institutefor Mathematicst its Applicati

TelcordiaTechnologies
AT&T Labs- Research

Universityof Minnesota
Universityof Pennsyhania
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DEC3-5
DEC3-5
DEC2-5
DEC2-5
DEC2-5
DEC1-7
SEP1-DEC31
DEC2-5
DEC2-5
SEP1-AUG 31
SEP1-DEC15
SEP1-AUG 31
SEP1-AUG 31
SEP1- MAY 31
DEC2-5
SEP1- AUG 31
DEC7-8
DEC3-5
DEC2-6
DEC2-5
DEC2-5
DEC2-6
DEC2-5
SEP1-AUG 31
DEC2-5
SEP1-AUG 31
SEP1-AUG 31
AUG 21- MAR 31
DEC2-5
DEC2-5
SEP1-JUN30
DEC2-5
DEC1-7
DEC2-5
DEC2-5
DEC2-5
NOV 30- DEC1
DEC2-4
SEP9-DEC9
DEC2-5
DEC2-6
DEC2-5
DEC2-5
DEC3-5
DEC2-5
SEP1-AUG 31
NOV 6- DEC23
DEC2-5
SEP1-AUG 31
DEC2-6
DEC1-5
DEC6-9
SEP1-AUG 31
DEC2-5



QIAN, JIANLIANG
RAGHAVAN, S.

ROTH, ALVIN
ROTHKOPFE MICHAEL
SALMEEN, IRV
SANTOSA, FADIL
SCHULZ,ANDREAS
SCHUMMER,JAMES
SHEN,JACKIE
SIMPSON,STEPHEN
SVERAK, VLADIMIR
TELLO, JOSEIGNACIO
THAYER, FRANCISCOJAVIER
TOMAK, KEREM
TUPPER PAUL

VAN RYZIN, GARRETT
VERMA, ARUN
VOHRA, RAKESH
VULCANO, GUSTAVO
WANG, LAN
WEBER,ROBERT
WEIN, LARRY
WELLMAN, MICHAEL
YANG, YONG

ZAJIC, TIM
ZANZOTTO, GIOVANNI

Institutefor Mathematicsandits Applica

Universityof Maryland,College Park
HarvardUniversity
RutgersUniversity

Ford Motor Compalry

IMA andMCIM
Massachusettsistituteof Technology
Northwesterrniversity
Universityof Minnesota
PennStateUniversity

Universityof Minnesota
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