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************************************************************************************

PART I: NEWS AND NOTES

Change to the Industrial Advisory Board

Jon Kettenring is retiring from his position on the Industrial Advisory Board and Tami Carpenter is
joining, as our new contact at Telcordia. Thanks to Jon for his many years of service to the IMA, both
on the Industrial Advisory Board and on the Board of Governors. Welcome to Tami.

PARTICIPATING INSTITUTIONS: Consiglio Nazionale delle Ricerche (CNR), Georgia Institute of Technology, Indiana University, Iowa State University, Kent State Uni-
versity, Lawrence Livermore National Laboratory, Los Alamos National Laboratory, Michigan State University, Mississippi State University, Northern Illinois University,
Ohio State University, Pennsylvania State University, Purdue University, Rice University, Sandia National Laboratories, Seoul National University (BK21 Math-SNU), Seoul
National University (SRCCS), Texas A&M University, University of Chicago, University of Cincinnati, University of Delaware, University of Houston, University of Illinois
(Urbana), University of Iowa, University of Kentucky, University of Maryland, University of Michigan, University of Minnesota, University of Notre Dame, University of
Pittsburgh, University of Wisconsin, University of Wyoming, Wayne State University.

PARTICIPATING CORPORATIONS: ExxonMobil, Ford, General Electric Company, General Motors, Honeywell, IBM, Lockheed Martin, Lucent, Motorola, Schlumberger,
Siemens, Telcordia Technologies, 3M.
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IMA Tutorial:

Control and Pricing in Communication and Power
Networks

7 March 2004
Speakers: Christopher L. DeMarco (University of Wisconsin-Madison),
Thomas G. Kurtz (University of Wisconsin-Madison), Ruth J. Williams

(University of California, San Diego),

See http://www.ima.umn.edu/complex/winter/t4.html

IMA Workshop:

Control and Pricing in Communication and Power
Networks

8-13 March 2004
Organizers: Christopher L. DeMarco (University of Wisconsin-Madison),
Thomas G. Kurtz (University of Wisconsin-Madison), Ruth J. Williams

(University of California, San Diego),

See http://www.ima.umn.edu/complex/winter/c6.html

Special IMA Short Course:

Tools for Modeling and Data Analysis in Finance/Asset
Pricing

29 March-2 April 2004
Speakers: Marco Avellaneda (Courant Institute of Mathematical Sciences),

Blaise G. Morton (EBF Funds), Srdjan D. Stojanovic (University of
Cincinnati), Carlos Fabian Tolmasky (Cargill, Inc.),

See http://www.ima.umn.edu/complex/spring/sc2.html

IMA Public Lecture:

Behavioral Finance - The Closed End Fund Puzzle
30 March 2004, 7:00 pm, Room 100 Smith Hall

Speaker: Stephen A. Ross (MIT)

See http://www.ima.umn.edu/public-lecture/2003-04/ross/index.html

2



IMA Website

Commentsor suggestionsconcerningtheIMA websitemaybeaddressedto

webmaster@ima.umn.edu .

In particular, we appreciateany information aboutWorld-Wide Web links appropriateto currentand upcomingIMA
programs.

************************************************************************************

PART II: Schedulefor 1 MARCH–2 APRIL 2004

Monday, Mar ch 1

The3:00IMA breakwill bein Lind Hall 400.

Tuesday, Mar ch 2

The10:30IMA breakwill bein Lind Hall 400.

Wednesday, Mar ch 3

The10:30IMA breakwill bein Lind Hall 400.

Thursday, Mar ch 4

The10:30IMA breakwill bein Lind Hall 400.

COMPLEX SYSTEMSSEMINAR, Lind Hall 409:

1:30pm Ilze Ziedins
Universityof Auckland

MulticastingandPhaseTransitionsin TreeLossNetworks

Abstract: We considera generalisationof the hard-coremodelon regular treesthat arisesin statisticalmechanics.This
generalisationis motivatedby multicastingin queueingandlossnetworks. Multicastingoccurswhena transmissionis
madeto a groupof individuals from a singlesite, insteadof just having a simpleend-to-endconnection.An example
of this in the lossnetwork settingis a conferencecall. We analysea modelof a regular treelossnetwork that supports
bothunicastcalls that requireunit capacityon a singlelink, andmulticastcalls that requireunit capacityon all the links
emanatingfrom anode.At suf�ciently high arrival ratesfor themulticastcalls,thenetwork canexhibit a phasetransition,
leadingto unfairnessdueto spatialvariationin themulticastblockingprobabilities.Thedependenceof thephasetransition
onvariousparameterswill bediscussed,aswell astheeffectof simplecontrolswithin thenetwork. Recentwork showing
that thephasetransitionscanbenonmonotonewill alsobedescribed.This is joint work with Kavita Ramanan,Anirvan
SenguptaandBradLuen.

Friday, Mar ch 5

The10:30IMA breakwill bein Lind Hall 400.

IMA/MCIM INDUSTRIAL PROBLEM SEMINAR, 570Vincent Hall:

3



1:25pm Curt Flory
Agilent Technologies

Intuitive Understandingof Grating-CoupledRadiation
UsingGreen'sFunctionMethods

Abstract: Radiationscatteredfrom diffractiongratingson thesurfaceof waveguidesis analyzedusingtheVolumeCurrent
Method. The framework allows separationof the effectsof the grating array global periodicity and the effectsof the
speci�c shapeof theindividual gratingelements.A straightforwardanalogybetweenthein�uence of thegratingelement
shapeandthebehavior of phased-antennaarraysystemsallowsa clearandintuitiveunderstandingof theeffectsof blazed
gratingson thedirectionalityof grating-coupledradiation.

Sunday, Mar ch 7

IMA Tutorial:

Control and Pricing in Communication and Power
Networks
7 March2004

Speakers:ChristopherL. DeMarco(Universityof Wisconsin-Madison),ThomasG. Kurtz
(Universityof Wisconsin-Madison),RuthJ.Williams (Universityof California,San

Diego),

Seehttp://www.ima.umn.edu/complex/winter/t4.html

Thetutorialwill introducesomeof themainissuesin thedesignandoperationof communicationandpowernetworksand
will providebackgroundhelpful in understandingthematerialto bepresentedduringtheWorkshop.While theconnectivity
of power andcommunicationsnetworksmaybesimilar, thephysicsof thesenetworks is very different. Thetutorial and
thefollowing workshopshouldprovideabetterunderstandingof boththesimilaritiesandthedifferencesin thesesystems.

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:30 Coffeeand Registration ReceptionRoomEE/CS3-176

9:00 DouglasN. Ar nold, Scot Adams, and
Organizers

WelcomeandIntroduction

9:15–10:15
and1:30–2:45

Christopher L. DeMarco
Universityof Wisconsin-Madison

Network Control,Pricing,andtheRoleof CascadingFail-
urePhenomenain ElectricPowerGrids

Abstract: While sharinga numberof broadqualitative featureswith problemsin controlandresourceallocationfor other
large scalenetworks suchasthe internet,electricpower grids presenta rangeof uniquechallenges.Threemajor tech-
nologicalcharacteristicsdistinguishcontrol andpricing problemsin electricpower: (i) the commoditybeingdelivered
is inef�cient to store,soproductiontracksconsumptionacrosstheentireinterconnectedgrid, nearlyinstantaneously;(ii)
themajority of branchesin the delivery network arepassive elements,with branch�o ws dictatedby nonlinearrelations
to nodalboundaryconditions,ratherthanby direct control; (iii) many constraintson operationrepresentphysicallimits
whoseviolation canyield costly equipmentdamageandthreatsto humansafety. Adding to the complexity of analysis
is theU.S.electricpower system's unevenregulatorypolicy transition,in which certainphysicalelementscontributing to
grid control operatein competitive markets(generators),while the others(e.g.,switchedcapacitorbanks,adjustabletap
transformers)operateundertheauthorityof regulatedregionaltransmissionmonopolies.

This tutorialwill giveanoverview of themathematicalmodelsusedto predictbothdynamicandsteadystateperformance
of physicalquantitiesin theelectricpower grid. Startingfrom thenonlinearconstraintson network power �o w, andthe
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natureof �nancial offers andbids for electricpower productionandconsumption,the relationof so-called“locational
marginal prices”to anunderlyingoptimizationformulationwill bereviewed. Issuesin developingeffective offer andbid
strategiesfrom theselocationalprices,andrelatedissuesfor settingregulatorystructuresto govern these,will be high-
lighted. Thetutorial will concludewith anoverview of techniquesfor predictingcascadingfailurephenomena.Research
to improve thesetechniquescouldplay a key role in balancingoperationalstrategiesthat favor ef�ciency under“normal”
conditions,versusstrategiesthatfavor mitigationof risk of extremelyhigh cost,low probabilityfailureeventssuchasthe
easternU.S.blackoutof August2003.

10:45–12:00
and3:15–4:30

R. Srikant
University of Illinois, Urbana-
Champaign

TheArchitectureof theInternet/PricingandControlof the
Internet

Abstract: n the �rst partof thetutorial, we will presenta generalintroductionto thearchitectureof theInternet.Various
protocolsfor scheduling,admissioncontrol, routing andcongestioncontrol will be introduced.We will thenfocusour
attentionon TCP, the widely-usedprotocol for �le transferin the Internettoday. Jacobson's TCP congestioncontrol
algorithmhasbeenremarkablysuccessfulin regulating�le transfersandfacilitatingthephenomenalgrowth of theInternet
overthelastdecade.Thiscongestioncontrolmechanismwasdesignedfor networkswheretherequireddatarateperuseris
small(lessthanoneMbps)andtheround-triptimesaresmall(of theorderof a few milliseconds).However, accessspeeds,
applicationrequirementsand�le transferdistancescontinueto increase.Using simpletools from queueingtheoryand
delay-differentialequations,wewill illustratetheneedto redesignthecongestionmanagementmechanismsin theInternet
to ef�ciently deliverhighdataratesover long distances.

In the secondpart of the tutorial, we will concentrateon pricing andcontrol mechanismsthat have recentlyled to the
designof scalableTCPprotocols.Startingwith Kelly'smodelof resourceallocationin aheterogeneousInternet,it will be
shown thatcongestionmanagementcanbeviewedasadistributedalgorithmfor fair resourceallocationin theInternet.We
will illustratetheuseof tools from convex optimization,stochasticprocessesandcontrol theoryin designingcongestion
controlmechanismsat theendusersandcongestionindicationmechanismsat theroutersthatdeliveranef�cient loss-free,
delay-freeserviceover theInternet.

4:30 Discussion

Monday, Mar ch 8

IMA Workshop:

Control and Pricing in Communication and Power
Networks

8-13March2004
Organizers:ChristopherL. DeMarco(Universityof Wisconsin-Madison),Thomas

G. Kurtz (Universityof Wisconsin-Madison),RuthJ.Williams (Universityof California,
SanDiego),

Seehttp://www.ima.umn.edu/complex/winter/c6.html

This workshopfocuseson stochasticmodeling,analysis,andcontrol for communicationandpower networks. Spiraling
demandfor internetservicesandthehighly decentralizedstructureof theinternetpresentuniquechallengesto traditional
methodsof systemcontrol andresourcepricing. Deregulationof electricpower marketsgivesrise to a broadrangeof
critically importantproblemsconcernedwith thedynamicinteractionof electricitymarkets,powergeneration,andcomplex
power distribution networks. Reducedcomplexity modelsbasedon �uid anddiffusionapproximations,large deviations
theory, aggregationmethods,spectralmethods,graph-basedalgorithms,and other analyticalmethodswill be covered.
Modelsof real-timemarketswith network constraints,risk management(futuresmarkets),pricing, andsystemreliability
will beaddressed.Controlmodelsemploying pricingmechanismswill beanimportantfocus.
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All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:30 Coffeeand Registration ReceptionRoomEE/CS3-176

9:15 DouglasN. Ar nold, Scot Adams, and
Organizers

WelcomeandIntroduction

9:30 Marija D. Ilic
CarnegieMellon University

A Multi-LayeredApproachtoTransmissionProvisionand
Pricingin theElectricPowerNetworks

Abstract: In this talk, I review threequalitatively differentmechanismsof deliveringelectricpowerunderopenaccess.The
�rst approachis basedon optimizingpower dispatchundertransmissionconstraints,andproviding a bundledelectricity
pricesignalwhich incorporatesbothenergy andsystemssupportcharges.This approachis basedon theoriginal notions
of spotelectricityprices[1] underliestoday's spotmarketsin severalpartsof theU.S.electricgrid andis recommended
by ProfessorHoganat Harvard [1a]. The secondapproachallows for theelectricity tradingprocessto be separatefrom
thetransmissionsystemsupportneededto deliver thetradedpower. This wasintroducedby severalBerkeley facultiesin
[2]. Theonly constraintis that themarket participantstradeunderthetechnicalconstraintthat thetransmissionlimits are
notexceeded.Thereis no transmissionpricesignalin this method.Finally, theso-calledtwo-level transmissionprovision
andpricingwasintroducedby Ilic etal atMIT in [3]. Thismethodis basedon iterative informationexchangebetweenthe
marketparticipantsandthetransmissionsystemprovider: Themarketparticipantsinform asystemproviderconcerningthe
locationandamountof power they wish to inject into particularlocationswithin theelectricgrid, andthesystemprovider,
basedonall givenrequests,optimizesuseof theavailabletransmissioncapacityandsendsthetransmissionpricesignalto
themarketparticipants.Themarketparticipantsadjusttheir requests,thedeliverypricegetsadjusted,andthetransactions
areimplemented.It is documentedin [3] thatat theequilibriumall threeschemesresultin thesameoptimumunderseveral
simplifying assumptions.

In this paperwe review theassumptionsunderwhich thesetransmissionprovision andpricing schemesaredesignedand
comparedto:

Analyzecurrentindustryproposalsfor transmissionprovisionandpricing in light of thethreemethods.

Proposea generalizationof themethoddescribedin [3] which allows for a multi-layeredreliability-relatedrisk manage-
mentandvaluationof systemsupport.

Summarizerecentsimulationresults[4, 5, 6] illustratingtypicaloutcomesof themulti-layeredtransmissionprovisionand
pricing.

1.1.3 References:

[1] Schweppe,F., Caramanis,M., Tabors,R., Bohn,R., SpotPricingof Electricity, Kluwer AcademicPublishers,Boston,
MA, 1988.

[1a] Hogan,WW, Contractnetworksfor electricpowertransmission,Journalof RegulatoryEconomics,1992,pp.211-242.

[2] Wu, FF, Varaiya,P., Spiller, P., Oren, S., Coordinatedmultilateral tradesfor electric power networks: theory and
implementation.POWERReportPWR-031,Univ. of CaliforniaEnergy Institute,June1995.

[3] Allen, E.,M. Ilic andZ. Younes,“Providing for Transmissionin Timesof Scarcity:An ISOCannotDo it All,” Electrical
PowerandEnergy Systems,pp.147-163,1999(SpecialIssueonDeregulation).

[4] Ilic, M., Hsieh,E.,Ramanan,P., TransmissionPricingof DistributedMultilateralEnergyTransactionsto EnsureSystem
SecurityandGuideEconomicDispatch,IEEETrans.onPowerSystems,May 2003.

[5] Wang,H, Ilic, M., Vogelsang,I., Multi-LayeredUnbundledDeliveryof ElectricityServiceto CustomersunderNormal
Conditions,Proc.of thePESIEEEGeneralMeeting,June2004,Denver, CO,paperno04GM1285.

[6] Minoia, A., Ernst,D., Ilic, M., Marketdynamicsdrivenby thedecisionmakingof bothpowerproducersandtransmis-
sionowners,Proc.of thePESIEEE GeneralMeeting,June2004,Denver, CO.

10:20 Discussion
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10:30 CoffeeBreak ReceptionRoomEE/CS3-176

11:00 JeanWalrand
Universityof California,Berkeley

PricingandRevenueSharingin Multi-ProviderNetworks

Abstract: Onecritical challengefacingthe telecommunicationsindustryis to increasethe Internet's pro�tability for net-
work serviceproviders. Currently, the network providershave limited economicincentivesto invest in technologyfor
value-addedservices.This situationresultsin an untappedpotentialof the network. Two ingredientsareessentialfor
improving thesituation.

First, thenetwork mustimplementmechanismsthatenableprovidersto chargeservicesdifferentiallybasedon their char-
acteristics.Second,themechanismsmustmake it possiblefor thenetwork providersto sharetherevenuesfairly. If they
canchargemorefor betterservicesandcollecta fair shareof theresultingincreasedrevenues,thenetwork providershave
theincentive to provideservicesthatusersvaluemore.

In thistalk,wedescribesomeresultsonservicedifferentiationandaprotocolfor revenuesharingamongnetworkproviders.
Theprotocolusesa new form of packetmarking.

This is joint work with Linhai He,a Ph.D.Candidateat UCB.

11:50 Discussion

12:00 Lunch Break

1:30 RossBaldick
TheUniversityof Texasat Austin

Stability of SupplyFunctionEquilibria: Implicationsfor
Daily VersusHourly Bids in aPoolcoMarket

Abstract: Weconsiderasupplyfunctionmodelof apoolcoelectricitymarketwheredemandvariessigni�cantly overatime
horizonsuchasadayandalsohasasmallresponsivenessto price.Weshow thatarequirementthatbidsinto thepoolcobe
consistentover thetime horizonhasa signi�cant in�uence on themarket outcome.In particular, althoughtherearemany
equilibriayielding pricesat peakthatarecloseto Cournotprices,suchequilibriaaretypically unstableandconsequently
areunlikely to be observed in practice.Theonly stableequilibria involve pricesthatarerelatively closerto competitive
prices.We demonstratethis resultboth theoreticallyundersomewhatrestrictive assumptionsandalsonumericallyusing
both a three�rm examplesystemand a � ve �rm examplesystemhaving generationcapacityconstraints. This result
contrastswith marketswherebidscanbechangedon anhourly basis,whereCournotpricesarepossibleoutcomes.The
stabilityanalysishasimportantpolicy implicationsfor thedesignof day-aheadelectricitymarkets.

Joint work with William HoganCenterfor BusinessandGovernmentJohnF. KennedySchoolof GovernmentHarvard
University.

2:20 Discussion

2:30 CoffeeBreak ReceptionRoomEE/CS3-176

3:00 SecondChances Speakersof thedayrespondto furtherquestions,sugges-
tions, re-frametheir main points, look toward future di-
rections.

3:30 Group Photo
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3:40 IMA Tea and more (with Poster
Session)

IMA East,400Lind Hall

poster JamesCarson
RisQuantEnergy

WeatherSimulatorasComponentof PowerMarketMonte
CarloSimulator

Abstract: MonteCarlosimulationhasbecometheprincipalmeansby which powerassetsmaybevaluedsincethereexist
few reliableanalyticmethods.It is well understoodthatweatherhasanimportantin�uenceonloadandpricein theelectric
powerindustry. RisQuantEnergy hasdevelopedamethodwherebysimulatedweathercanbeincorporatedasacomponent
into acomprehensivepowermarketsimulator. Eachweathersimulatorproduceshypotheticalstrandsof simulatedweather
thatarestatisticallyconsistentwith thelocation's long termhistory. Theweathersimulationcomponentdrivesthemarket
priceandloadsimulatorsthat,in turn,drive thevaluationof physicaland�nancial powerassets.

For thepurposesof thispostersession,themodelfor theweatherstationBOS(Boston)hasbeenfully articulated.'Weather'
wasde�ned astheaverageof thedaily high andlow. For theBOSmodel,onehundredyearsof daily historywastrans-
formedconventionally, mappedto a sinewave with an annualperiod,andstandardregressionproceduresapplied. The
residualswerethenwashedthroughanautoregressionprocedureto completethemodel.Thoseresidualsweredetermined
to benormallydistributedwhitenoise.Thestatisticalresultswerethencodedinto afunctioncall with thedateandprevious
simulatedweatherasarguments.

poster Linhai He
Universityof California- Berkeley

Issuesin PricingInternetServices

Abstract: Oneof thecritical challengesfacingthetelecommunicationsindustrytodayis to increasethepro�tability for In-
ternetserviceproviders.For historicalreasons,thecurrentInternetprotocolstacklacksbasicfeaturesneededto implement
ef�cient economicmechanisms.Consequently, theprovidershavelimited economicincentivesto investin new technology
for value-addedservices.This resultsin a stagnantindustryandlimits theevolutionof theInternet.

In this talk, we presentpricing schemesthatwould enabletheprovidersto pro�t from offeringdifferentiatedservicesand
sharetheincreasedrevenuesfairly. We�rst show thatwith thecommonlyacceptedDifferentiatedServicesmodel,if prices
arenot properlydifferentiatedwith respectto servicequality, thenthesystemmaysettleinto eitherunstableor inef�cient
equilibria.We thendiscusshow to constructpricingschemesthatarestableandleadto sociallyoptimalallocationamong
users.

Pricingissuesbecomemorecomplex whenaserviceneedsto bejointly providedby anetwork of providers.We �rst show
thatif providersareallowedto chargefreely in theirown interest,thentheresultingequilibriumcouldbeinef�cient, unfair
andmay discouragefuture upgradesto the networks. As an alternative, a simplerevenue-sharingpolicy, underwhich
providerswould agreeto collaboratefor increasingtheir revenues,can be shown to eliminatesall the aforementioned
drawbacks.For its implementation,aprotocolis constructedbasedonthepredictedoutcomeof thegame,sothatproviders
do not have incentive to cheat.We constructa decentralizedalgorithmthat theproviderscanuseto computetheoptimal
pricesandshow thatthealgorithmis scalableandconvergesto theimprovedequilibrium.

poster Peter Marbach
Universityof Toronto

RateControlin RandomAccessNetworks

Abstract: We studythe link congestionproblemin contention-basednetworkssuchaswirelessLAN' s. Thesenetworks
arecharacterizedby theuseof a randomaccessprotocolfor channelaccess.We assumeadaptive usersor applicationsin
thesensethattheir traf�c �o ws areelastic.We furtherassumethat individuals' servicerequirementscanbecharacterized
by demandfunctionsthat areprice-sensitive. A price-basedratecontrol strategy, wherethe price indicatesthe current
congestionstate,is consideredto controlchannelcongestion.Theeffectivenessof price-basedratecontrolis studiedin the
context of theclassicslottedALOHA modelwith anin�nite population.Thepriceasthenew statevariableis dynamically
updatedbasedoncontrolparametersandtheternarychannelfeedback.Ourresultsshow thatunderthismodelstabilization
of theALOHA channelcanbeachieved. In particular, by usingdrift analysis,we prove thattheassociatedMarkov chain
is positiverecurrent.Theresultingsteadystateprobabilitydistribution thuscharacterizesanoperatingpoint for themodel.
Moreover, a desiredoperatingpoint assuchcouldbeselectedby properchoiceof thecontrolparameters.We alsoshow
thatservicedifferentiationis realizedat theoperatingpoint. Froma controlperspective,wheredemandfunctionsbecome

8



predeterminedsystemparameters,suchaprice-basedschemeoffersasimplemechanismto provideservicedifferentiation
in abest-effort contention-basednetwork. Wealsodiscusshow thisschemecanbeintegratedwith price-basedratecontrol
for point-to-pointnetworksto provideend-to-endratecontrol.

Jointwork with ClementYuen.

poster John Musacchio
Universityof California,Berkeley

GameTheoreticModelingof Wi-Fi Pricing

Abstract: In thiswork westudytherelationshipbetweenaWLAN owneractingasawirelessaccessproviderandapaying
client. We modeltheinteractionasa dynamicgamein which theplayershaveasymmetricinformationC theclient knows
moreabouther utility function thantheaccessprovider knows. We �nd that if a client haswhatwe call a web browser
utility function,it is a Nashequilibriumfor theprovider to chargetheclient a constantpriceperunit time,andthatclients
with suf�ciently high valuationsfor theservicepay theprice. In contrast,we �nd that if a client haswhatwe call a �le
transferorutility function,with a bounded�le length,theclient shouldbeunwilling to payuntil the �nal time slot of her
�le transfer. We alsoanalyzea Bayesianmodelin which theprovider doesnot know whetherhe facesa webbrowseror
�le transferortypeclient,andstudythecasewherethereis noboundon theclient's �le length.

poster AsumanOzdaglar
MIT SloanSchoolof Management

Flow Control, Routing, and Performancefrom Service
ProviderViewpoint

Abstract: We considera gametheoreticframework to analyzetraf�c in a congestednetwork, wherea pro�t-maximizing
monopolistsetspricesfor differentroutes.Eachlink in thenetwork is associatedwith a �o w-dependentlatency function
which speci�es the time neededto traversethe link given its congestion.Usershave utility functionsde�ned over the
amountof data�o w transmitted,thedelaysthey incur in transmission,andtheexpenditurethey make for usingtheband-
width. Giventhepricesof the links, eachuserchoosestheamountof �o w to sendandtheroutesto maximizetheutility
he receives. We de�ne anequilibriumof userchoicesgiventheprices,show its existenceandessentialuniqueness,and
characterizehow this equilibriumchangesin responseto changesin prices.We thende�ne a monopolyequilibrium(ME)
astheequilibriumpricessetby themonopolistandthecorrespondinguserequilibrium,andcharacterizethisequilibrium.

We alsostudythe performanceof the ME relative to the userequilibrium at zeropricesandthe socialoptimum,which
wouldresultfrom thechoiceof anetworkplannerwith full informationandfull controloverthe�o w androutingchoicesof
users.Althoughequilibriafor agivenpricevectoror withoutpricesaretypically inef�cient relative to thesocialoptimum,
we show that theME achievesfull ef�ciency for theroutingproblem(i.e., whereeachuserhasa �x edamountof datato
transmit).Finally, we considerthecasewheretherearemultiple serviceproviderscompetingfor users,andshow similar
characterizationandef�ciency results.

This is joint work with DaronAcemoglu,Departmentof Economics,MIT.

poster Sujay Sanghavi
U of Illinois, Urbana-Champaign

OptimalAllocation of a Divisible Goodto Strategic Buy-
ers

Abstract: We addressthe problemof allocatinga divisible resourceto buyerswho value the quantity they receive, but
strategizeto maximizetheir netpayoff (valueminuspayment).An allocationmechanismis usedto allocatetheresource
basedon bids declaredby the buyers. The bids areequalto the payments,and the buyersareassumedto be in Nash
equilibrium. For two buyerssuchan allocationmechanismis found that guaranteesthat the aggregatevalue is always
greaterthan 7

8
of themaximumpossible,andit is shown thatno othermechanismachievesa larger ratio. For a general

�nite numberof buyersanallocationmechanismis givenandanexpressionis givenfor its worstcaseef�ciency. For three
buyerstheexpressionevaluatesto 0.8737,for four buyersto 0.8735andnumericalcomputationssuggestthatthenumerical
valuedoesnot decreasewhenthenumberof buyersis increasedbeyondfour. A potentialapplicationof this work is the
allocationof communicationbandwidthona singlelink.

Jointwork with BuceHajek.

poster Vinnicombe/Lestas
CambridgeUniversity

Robustnessof Optimization BasedInternet Congestion
ControlModelsto Deviationsfrom ProtocolStructureand
Symmetry
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Abstract: Scalablestability conditionsderivedso far for optimizationbasedmodelsof congestioncontrolprotocols,can
beshown mathematicallyto hold for arbitrarynetworksprovidedtheunderlyingprotocolis symmetric.In practicalimple-
mentations,however, deviation from this symmetryis inevitable. It is hencecrucial to establishwhetherthesemodelsare
fragile with respectto a relaxationof thesymmetryassumption.We prove thatthis is not thecaseby presentingscalable,
decentralizedconditions,thatguaranteelocalstability for modelsof non-symmetric,TCPlikeprotocols,of arbitraryinter-
connection.Wealsoillustratehow theseconditionsconvergeto thosederivedfor symmetricprotocolsasthedegreeof non
symmetrybecomessmaller. Finally, we show theway thedecreaserule in TCPis associatedwith robuststability to non
symmetricdeviationsfrom theprotocol.

The analysisis basedon somerecenttechniquesof boundingthe eigenvaluesof matricesusingconvex hulls, by taking
advantageof theinternalstructureof thematrices,whichoftenhasanappealinggraphtheoreticinterpretation.

poster John Ting-Yung Wen
RensselaerPolytechnicInstitute

Passivity-basedMethodologyfor Network Traf�c Man-
agement

Abstract: Wewill presentaunifying methodologyfor distributedoptimizationfor network traf�c management,from traf�c
routing,�o w regulation,to power control. Thefoundationof our work is theconceptof passivity, which is motivatedby
energy conservation or dissipationin physicalsystemsand haslong beenusedin the stability analysisand designof
nonlinearfeedbacksystems.It is an ideal tool for network stability analysisandcontroldesigndueto its applicability to
nonlinearsystemsandcloselinkageto optimization.Throughthepassivity approach,we have developednew classesof
distributeddynamicoptimizationalgorithmsandexplicit conditionsfor their stabilityandrobustness.

Jointwork with Murat Arcak andXingzheFanDept. of Electrical,Computer, & SystemsEngineering,RensselaerPoly-
technicInstitute,Troy, NY 12180.

poster SichaoYang
Univ. of Illinios, Urbana-Champaign

An Ef�cient Mechanismfor Allocation of a Divisible
Goodwith Its Application to Network ResourceAlloca-
tion

Abstract: Weproposeanef�cient mechanismfor allocationof adivisiblegood.Strategic buyersplayagameby submitting
bidsto theseller. Thesellerallocatesthegoodin proportionto thebidsandchargesthebuyersnonuniformpricesaccording
to themechanism.Undersomemild conditionson the valuationfunctionsof thebuyers,thereis a uniqueNEP andthe
allocationat the NEP is ef�cient. The pricescharged to the buyersat the NEP are boundedabove, andcan be made
arbitrarily closeto the market clearingprice for price-takingbuyers. The relationshipto work of Vikrey-Clark-Groves,
JohariandTsitsiklis,andSanghavi andHajekis discussed.

poster Lei Ying
U of Illinois - Urbana-Champaign

Global Stability of InternetCongestionControllerswith
HeterogeneousDelays

Abstract: We studytheproblemof designinggloballystable,scalablecongestioncontrolalgorithmsfor theInternet.Prior
work hasprimarily usedlinear stability as the criterion for sucha design. Global stability hasbeenstudiedonly for
singlenode,singlesourceproblems.Here,we obtainconditionsfor a generaltopologynetwork accessedby sourceswith
heterogeneousdelays.We obtaina suf�cient conditionfor globalstability in termsof theincrease/decreaseparametersof
thecongestioncontrolalgorithmandthepricefunctionsusedat thelinks.

Tuesday, Mar ch 9

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

9:00 Coffee ReceptionRoomEE/CS3-176

9:30 Marty Reiman
LucentTechnologies

Revenue Managementfor a TelecommunicationsNet-
work

Abstract: We considertwo related`revenuemanagement'problemsfor a telecommunicationsnetwork. In bothproblems
thereis a �x ednetwork consistingof a setof interconnectedlinks, eachwith a speci�ed capacity. Therearealsoseveral
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customerclasses,eachof which is associatedwith a routein thenetwork. Customerscontractin advancefor a �x edroute
overalongtermperiod(e.g.,six months).Weassumethatthecontractintervalbeginsatthesametime,T, for all customers.
In both problemsthe objective is to maximizethe total expectedrevenueobtainedduring [0,T]. In the �rst problemthe
arrival ratesdependon thepostedpricesfor thevariousroutesaccordingto a known demandfunction,andwe consider
theproblemof dynamicallychoosingthepricesover [0,T]. In thesecondproblemweassume�x edpricesandarrival rates,
anduseadmissioncontrol.

Whenthebandwidthon all of thelinks is large,which is typically truein practice,anasymptoticapproachcanbeusedto
obtaingoodpoliciesfor bothproblems.Fluid level (stronglaw of largenumbers)resultsyield an`openloop' policy for
eachproblem. Diffusion(centrallimit theorem)analysisyields `corrections'to the �uid policiesthatperformextremely
well.

Basedon joint work with RamiAtar andQiongWang.

10:20 Discussion

10:30 CoffeeBreak ReceptionRoomEE/CS3-176

11:00 FernandoL. Alvarado
Universityof Wisconsin,Madison

TheRoleof Uncertaintyon Bidding Strategiesfor Power
SystemMarkets

Abstract: Bidding by market participantsis the cornerstoneof power markets. It is typically assumedthat the optimal
biddingstrategy in uniform priceauctionsis to bid marginal productioncostsin theabsenceof market power. However
this observation is only valid undersomerestrictive assumptions.In general,even for a price-taker in “simple” uniform
priceauctionmarkets,optimalbiddingin electricitymarketsrequiresmorecomplex strategiesanddependsto a nontrivial
extent on the statisticalcharacterizationof theprice uncertaintyof markets. This is becauseof two main reasons.One,
“simple” uniformpriceelectricitymarketauctionsinvolving morethanoneproductaredonesequentially, andexpectations
of clearingpricesin futureauctionsaffect bidsin presentauctions.Two, thecostcharacteristicsandnatureof operational
constraintsarecomplex — typically they arenon-convex andhave signi�cant inter-temporalfeatures— andthey affect
bids in a complex way. This paperillustratesvia simpleexampleshow eachof several realitiesof actualpower markets
canin�uence bidding patternsby a generator. The paperis a direct extractionandslight extensionof someprior work
doneby theauthorswhich hasbeenreportedon severalWeb sites. In this studywe createa world in which startupand
shutdown costsarenotnegligible, wheretheremaybeinter-temporalrestrictionsasto agenerator'sability to operate,and
wherea bidderhasmorethanone(mutuallyexclusive)productto offer (in our examples,reservesandenergy) andwhere
themarket clearingprice for theproductis uncertain.We restrictour attentionto a singlegeneratorthat is a price taker,
meaningthatthegeneratoris unableto in�uence clearingpricewith its bid. We illustratefour effects:(a) thenatureof the
uncertainfuturepricescandrasticallyaffect biddingbehavior, (b) thevolatility parameterassociatedwith theuncertainty
andnot just its meanvaluecanhave an in�uence on optimalbiddingbehavior, (c) operationalrestrictionsthat in�uence
multi-periodbidscanhave an impacton behavior, and(d) correlationor lack of correlationbetweentheuncertainprices
of multiple productsoffered(energy andreservesin our examples)canaffect optimalbiddingbehavior. We alsoillustrate
how amore“complete”(andconsequentlymorecomplex) marketdesigncansimplify biddingbehavior, thusleadingto an
inherenttradeoff betweensimplicity of marketdesignandsimplicity of biddingbehavior.

Jointwork with RajeshRajaraman

11:50 Discussion

12:00 Lunch Break

1:30 Andr ew M. Odlyzko
Universityof Minnesota

Pricing andArchitectureof the Internet: Historical Per-
spectivesfrom TelecommunicationsandTransportation
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Abstract: Sophisticatedpricing hasoften beenofferedasa solutionto variousassortedde�cienciesof the Internet. So
far this hasnot succeeded,andin generalhistoricalprecedentsfrom telecommunicationsfor introductionof differentiated
servicesandcomplicatedchargingmethodson theInternetarediscouraging.

On theotherhand,thehistoryof transportationpresentsa differentpicture,with frequentmovementstowardsincreasing
pricediscriminationandmorecomplicatedpricing (althoughwith many noteworthy reversals).Chargingaccordingto the
natureof thegoodsbeingtransportedhasbeenandcontinuesto bethenorm.Sincetheincentivesto pricediscriminateare
increasing,andtheability to dosois alsogrowing, it is conceivablethattelecommunicationsmightbreakwith its historical
recordandfollow theexampleof transportation.It is thereforeof interestto examinetheevolution of pricing andquality
differentiationin transportation.

2:20 Discussion

2:30 CoffeeBreak ReceptionRoomEE/CS3-176

3:00 SecondChances Speakersof thedayrespondto furtherquestions,sugges-
tions, re-frametheir main points, look toward future di-
rections.

DIGIT AL TECHNOLOGY CENTER, 402Walter Library:

4:30, in 402
WalterLibrary

Reception

5:00, in 402
WalterLibrary

John N. Tsitsiklis
MassachusettsInstituteof Technology

A GameTheoreticView of Ef�ciency Loss in Network
ResourceAllocation

Abstract: The internethasevolved into a heterogeneoussystem,comprisedof many userswho valuetheir own perfor-
mance,ratherthan the ef�ciency of the systemasa whole; asa result,proposalsfor network resourceallocationmust
be robust againstself-interestedbehavior of the network users.With this motivation, we analyzea network congestion
gamein which theusersof congested�nite-capacity links anticipatetheeffectof theiractionson thelink prices.We show
existenceof a Nashequilibrium,discussuniqueness,andestablishthattheef�ciency of thesystemdropsby nomorethan
25%relative to thesocialoptimum.

Weconsiderseveralgeneralizations,suchas:(a)competitionfor anunconstrainedresourcewhichis pricedaccordingto its
marginalcost;(b) amoregeneralresourceallocationmechanismin whichasetof producerscompetefor a limited amount
of availableresources;(c) asymmetricalsituationinvolving asetof competingsuppliers.

This is joint work with RameshJohariandShieMannor.

Wednesday, Mar ch 10

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

9:00 Coffee ReceptionRoomEE/CS3-176

9:30 John N. Tsitsiklis
MassachusettsInstituteof Technology

Ef�ciency Lossin ResourceAllocation andSupplierSe-
lectionGames

Abstract: Motivatedby certainproposalsfor network resourceallocation,we analyzea simplegamein which theusersof
congested�nite-capacitylinks anticipatetheeffectof theiractionsonthelink prices.Wediscussexistenceanduniqueness
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of a Nashequilibrium, andestablishthat the ef�ciency of the systemdropsby no morethan25% relative to the social
optimum. We alsodiscussthecasewherethe link capacityis elasticbut costly. We extendtheresultsto a moregeneral
resourceallocationmechanismin whicha setof producerscompetefor a limited amountof availableresources.

Motivatedby electricity markets,we consideran analogoussituationinvolving a setof competingsupplierswho bid in
orderto satisfyaprespeci�eddemand.Weshow thatif eachproducer's“bid” consistsof asupplyfunctionwithin acertain
one-parameterfamily, theef�ciency lossat a resultingNashequilibriumcanbe boundedanddecreasesto zerowith the
numberof suppliers.

Finally, we arguethat theparticularfamiliesof demandandsupplyfunctionswe consideraretheonly onesthatpossess
certaindesirableproperties.

This is joint work with RameshJohariandShieMannor.

10:20 Discussion

10:30 CoffeeBreak ReceptionRoomEE/CS3-176

11:00 SeanP. Meyn
Universityof Illinois, Urbana-
Champaign

Dynamicsof Ancillary ServicePricesin PowerNetworks

Abstract: The talk concernsresourceallocation,pricing, and performanceevaluationin electric power markets. Our
ultimategoalis theintegrationof new approachesto dynamiccontrolof stochasticnetworks,with recentresultsconcerning
the competitive market equilibrium in network industries,to obtaincomprehensive approachesto model reductionand
controlfor network-level bulk powersystems.

Thetalk will describesomemodest�rst steps:

(i) A dynamic�o w modelconstructedfor a single-consumermodelin analogywith a standardstochasticqueuingmodel.

(ii) Theapproximationof thesocially-optimalpolicy by anexplicit thresholdpolicy.

(iii) Theinability to sustainthesocially-optimalpolicy asa decentralizedmarketoutcome.

Generalizationsto complex modelsarealsodescribed.

Jointwork with Prof. I-K. Cho,Departmentof Economics,andMikeChen,CoordinatedScienceLaboratory.

Presentationavailableon-linehttp://black.csl.uiuc.edu/m̃eyn/pages/IMA04.pdf

11:50 Discussion

12:30 SecondChances Speakersof thedayrespondto furtherquestions,sugges-
tions, re-frametheir main points, look toward future di-
rections.

Thursday, Mar ch 11

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

9:00 Coffee ReceptionRoomEE/CS3-176

9:30 GeorgeC. Verghese
MassachusettsInstituteof Technology

Power Network Dynamics: Questions,Examples,Prob-
lems

Abstract: The talk will centeron questionsrelatedto themodeling,estimationandcontrol of power network dynamics,
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andwill elaborateon someof thesequestionswith illustrative or evocative examples,somedrawn from thework of our
group.Problemsof potentialinterestto appliedmathematicianswill behighlighted.Thequestionsincludethefollowing:

How arepower networks differentfrom communicationnetworks? What arethe components,interconnectionsandim-
portantvariables? What is normally known aboutthem,who knows, andwhen? How canone recognizeand expose
featuresthataredynamicallyimportant?How doesthegraphstructureof thenetwork affect its dynamicbehavior? Are
therecontrol strategiesthatexploit connectionsbetweengraphstructureanddynamics?Whatsortsof deterministicand
stochasticaggregationor simpli�cation aredesirableor possiblein studyingdynamicbehavior? Whathasto beor canbe
donein a decentralizedfashion,andwhat in centralizedfashion?How andwhenarefailurescon�ned, how andwhendo
they cascadeoutof control?

10:20 Discussion

10:30 CoffeeBreak ReceptionRoomEE/CS3-176

11:00 Shi-Jie Deng
Georgia Instituteof Technology

Heavy-tailedGARCHModels:PricingandRiskManage-
mentApplicationsin ElectricPowerMarkets

Abstract: Energy markets,in particular, electricitymarketsgrow rapidly asa resultof the restructuringof electricpower
industriesaroundtheworld. An accurateelectricitypricemodelis crucial for bothassetvaluationandrisk management
applications.

In the�rst half of thetalk, weproposealternativenon-GaussianGARCHmodelsthatcouldpotentiallycapturetheaspects
of heavy-tail andvolatility clusteringin electricityspotpricesinducedby mean-reversion,jumpsandstochasticvolatility.
We estimatetheseGARCH modelsby applyinga two-stepquasi-maximumlikelihoodscheme.Thetwo-stepapproachis
validatedby MonteCarlosimulation.In thesecondhalf, we concerntheproblemof constructingcon�denceintervalsfor
theconditionalquantile(namely, Value-at-Risk)basedon a GARCH modelwith heavy-tailed innovations.This problem
hasnot beenaddressedin the existing literatureto our bestknowledge. Two methodsareproposed:oneis the normal
approximationmethodandtheotheris thedatatilting method.Thesetwo methodsarecomparedvia MonteCarlosimula-
tion, andareappliedto estimatetheValue-at-Riskof individualelectricityforwardcontractaswell aselectricitydemands
at differenttradinghubs.

This talk is basedon joint workswith WenjiangJiangandLiang Peng,et. al.

11:50 Discussion

12:00 Lunch Break

1:30 Bruce Hajek
University of Illinois, Urbana-
Champaign

On theFlow of Bits andBucksin theInternet

Abstract: The Internetis a collectionof thousandsof autonomousrouting domains.The organizationis to someextent
hierarchical,with acliqueof tier 1 networksatthetoplevel. Thestructureis farfrom tree-like,dueto peeringarrangements
andmulti-homingof networks. We presenta generalframework for modelinghierarchicalnetworks, basedon several
methodsfor aggregationof buyers,andseveralmethodsfor determiningtheequivalentdemandof asetof agentscompeting
in parallel. Basic questionsaddressedare the questionof when pro�t functionsare unimodal in the offered price or
bandwidthoffered(so thathill-climbing succeedsin maximizingpro�t), ef�ciency of allocation,andtransferof demand
throughintermediateagents.

In addition,threeresultsarepresentedregardingthecostof anarchyfor �at networks.Thiswork, relatedto recentwork of
JohariandTsitsiklis,addressestheamountof inef�ciency causedby strategic behavior of buyers.

Basedon joint work with GaneshGopal,SujaySanghavi, andSichaoYang.
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2:20 Discussion

2:30 CoffeeBreak ReceptionRoomEE/CS3-176

3:00 SecondChances Speakersof thedayrespondto furtherquestions,sugges-
tions, re-frametheir main points, look toward future di-
rections.

6:00 Workshop Dinner Mangia,1501UniversityAve. SEMinneapolis

Friday, Mar ch 12

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

9:00 Coffee ReceptionRoomEE/CS3-176

9:30 Eva Tardos
CornellUniversity

Priceof Anarchyin Network Games

Abstract: We approachtraditionalalgorithmicquestionsin networksfrom theperspective of gametheory: we will focus
on settingswheremultiple agentseachpursuetheir own sel�sh interests,eachrepresentedby his own objective function.
We will quantifythedegradationof quality of solutioncausedby thesel�sh behavior of users,anddesignalgorithmsthat
canhelpmitigatethis degradation.

We considera “sel�sh” routingin which eachnetwork userroutesits traf�c on theminimum-latency pathavailableto it,
ignoring the latency of all otherusers.We comparethis “sel�sh” routing to a socialoptimum,wheretheobjective is to
routetraf�c suchthat thesumof all travel times—thetotal latency—is minimized. In generalthe“sel�sh” assignmentof
traf�c to pathswill notminimizethetotal latency, i.e., thelackof centralregulationdegradesnetwork performance.In this
talk wewill quantifythedegradationof networkperformancedueto unregulatedtraf�c. Jointwork with Tim Roughgarden,
HenryLin andAsherWalkover.

We will alsomentionresultsfor asimplenetwork designgame,which is joint work with A. Dasgupta,E. Anshelevich and
T. Wexler.

10:20 Discussion

10:30 CoffeeBreak ReceptionRoomEE/CS3-176

11:00 Ruth J. Williams
Universityof California,SanDiego

Fluid andBrownianModelsof CongestionatFlow Level

Abstract: Massoulieand Robertshave introducedand studieda �o w level model of Internetcongestioncontrol, that
representsthe randomlyvarying numberof �o ws presentin a network wherebandwidthis dynamicallysharedbetween
elasticdocumenttransfers.

In this talk, balanced�uid modelsandBrowniannetworkswill beusedto investigatethebehavior of the�o w level model
in heavy traf�c, undercertainassumptions.Particularinterestattachesto thephenomenonof entrainment,wherebycon-
gestionatsomeresourcesmaypreventotherresourcesfrom working at their full capacity.

This talk is basedon joint work with FrankKelly, WeiningKangandNamLee.
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11:50 Discussion

12:00 SecondChances Speakersof thedayrespondto furtherquestions,sugges-
tions, re-frametheir main points, look toward future di-
rections.

12:30 Lunch Break

2:00–3:00 Panel Discussion The August 2003 EasternU.S. Blackout Lessonsand
Questionsfor TransmissionNetwork Policy, Controland
Pricing

Panelmembers: TomOverbye;RossBaldick,ChrisDeMarco.

Abstract: This panelwill �rst review the eventssurroundingthe U.S. blackout of August2003. Using simulationand
visualizationtools,Tom Overbyewill brie�y illustratethesequenceandmechanismsof transmissionequipmentfailures
that led to cascadingnetwork failure andblackout. The discussionwill usetheseeventsto motivatechallengesfacedin
both shortertime scalecontrol policiesfor allocatingtransmissionresources,andlongerterm pricing policiesto create
incentivefor ”appropriate”transmissionexpansion.Thepanelandgroupdiscussionto follow will seekto lay groundwork
for futurework onmathematicalmodelsandanalysesthatmightrationallyinform thepolicy decisionsfacingtheUSpower
grid.
vspace3ex

Saturday, Mar ch 13

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

9:00 Coffee ReceptionRoomEE/CS3-176

9:30 ThomasOverbye
University of Illinois, Urbana-
Champaign

PowerSystemControl:EnhancingtheHuman-SystemIn-
terface

Abstract: Someof the operationof the electricgrid is automated.However, this degreeof automationis much lower
thanmany peopleassume.Humanoperatorsarevery much“in the loop,” particularlyduringemergency situationssuch
asduring the time periodleadingup to the August14th blackout. This work examineshow delayin the human-system
interfacecanadverselyaffect theoperationof thegrid, andthenexaminestechniquesto enhancingthis interface,with the
goalof reducingcontroldelay. Thework discussesmethodsfor helpingoperatorsto quickly extractvital informationfrom
thelargeamountof powersystemdata,andto translatethis informationinto effectivecontrolactions.

10:20 Discussion

10:30 CoffeeBreak ReceptionRoomEE/CS3-176

11:00 Christopher L. DeMarco
Universityof Wisconsin,Madison

A PhaseTransitionModelfor CascadingElementFailures
in ElectricPowerNetworks

Abstract: Theautomatedremoval from serviceof branchelementsandgenerationunitsexperiencingoverloadsduringlarge
transientpower �o ws in theelectricgrid playeda signi�cant role in theeasternU.S.blackout of August2003. Thework
heredevelopsa modelof theelectromechanicaldynamicsof theelectricpower grid, augmentedby componentmodelsto
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representremoval from serviceof transmissionbranchesandgeneratingunitswhena speci�ed thresholdsof branch�o w
or frequency excursionareexceeded.Assessingthe impactof suchprotective thresholdson network dynamicresponse
andcontrol haslong representeda severechallengein power systemsanalysis,with heuristicselectionof scenariosfor
time domainsimulationrepresentingtheonly practicalapproachin theindustry. Therepresentationdevelopedhereseeks
to analyticallycapturerelevantaspectsof cascadingfailure, in which theoutageof a network elementstimulatesfurther
transientexcursionsin the systemstate,risking further overloadsandelementremovals. We will demonstratethat with
certaincommonapproximations,thestructureof thenetworkdynamicswith elementfailureadmitsaclosedformLyapunov
function,anddisplaysmultiplestableequilibriaassociatedwith progressivelydegradednetwork con�gurations.Theability
of thesystemto recover from oneor morenetwork elementremovalscanthenbeassessedby judgingwhetheror not the
systemtrajectory is capturedin the attractive basinof one of theseequilibria. Moreover, the availability of a global
Lyapunov function associatedwith the network dynamicsprovidesa meansof approximatingthesebasinsof attraction,
with possiblyfor a tractableassessmentof theimpactof elementprotectionthresholds.

11:50 Discussion

12:00 SecondChances Speakersof thedayrespondto furtherquestions,sugges-
tions, re-frametheir main points, look toward future di-
rections.

12:30 Concluding Remarksby Organizers

12:40 End of Workshop

Monday, Mar ch 15

The3:00IMA breakwill bein Lind Hall 400.

Tuesday, Mar ch 16

The10:30IMA breakwill bein Lind Hall 400.

IMA POSTDOCSEMINAR, 409Lind Hall:

11:15-12:15 Ilze Ziedins
Universityof Auckland,New Zealand

OptimalRoutingin ParallelTandemQueueswith Loss

Abstract: In many queueingsystems,individually optimalandsociallyoptimalpolices(whetherfor admissionor routing)
canbe very different. This talk will look at a systemof parallel �nite tandemqueueswith loss. For this system,when
customerschooseroutesthatminimizetheir individual lossprobabilityit cansometimesbeoptimalto choosequeueswith
morecustomersalreadypresentand/orwith greaterresidualservicerequirements(whereprecedingcustomersarefurther
from their �nal destination).Theseindividually optimalpolicieswill becomparedwith sociallyoptimal routingpolicies
obtainedin the limit asthe numberof possibleroutesbecomeslarge. This is joint work with Ru-ShuoSheuandScott
Spicer.

TheIMA PostdocSeminaris organizedby
AntarBandyopadhyayandGerardAwanou.

SPECIAL SEMINAR, 409Lind Hall:
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1:30–2:30 Tom Kurtz
Universityof Wisconsin– Madison

In�nite DimensionalSemimartingalesand Convergence
of StochasticIntegrals

Abstract: Stochasticintegrationfor �nite-dimensionalsemimartingaleswill bereviewedbrie�y andextendedto a classof
in�nite dimensionsemimartingales.Theclassincludesspace-timePoissonrandommeasures,space-timeGaussianwhite
noise,worthymartingale(random)measuresin thesenseof Walsh,andlimits of empiricalmeasures.

Wednesday, Mar ch 17

The10:30IMA breakwill bein Lind Hall 400.

SPECIAL SEMINAR, 409Lind Hall:

1:30–2:30 Tom Kurtz
Universityof Wisconsin– Madison

In�nite DimensionalSemimartingalesand Convergence
of StochasticIntegrals

Abstract: Themappingthattakestheintegrandandintegratorinto thestochasticintegral is not continuous.Consequently,
convergencein distribution of a sequenceof integrandsand integratorsdoesnot necessarilyimply convergenceof the
correspondingstochasticintegrals.Conditionsaregivenunderwhich this implicationis valid.

Thursday, Mar ch 18

The10:30IMA breakwill bein Lind Hall 400.

SPECIAL SEMINAR, 409Lind Hall:

11–12 Tom Kurtz
Universityof Wisconsin– Madison

In�nite DimensionalSemimartingalesand Convergence
of StochasticIntegrals

Abstract: Applicationsof the convergencetheoremswill be given, including veri�cation of diffusion approximations,
averagingtheorems,andconsistency of simulationschemes.

COMPLEX SYSTEMSSEMINAR, Lind Hall 409:

1:30 David McDonald
Universityof Ottawa

Mean Field Convergenceof a Rate Model of Multiple
TCPConnectionsThroughaBuffer ImplementingRED

Abstract: (Jointwork with J.Reynier.) RED (RandomEarly Detection)havebeensuggestedwhenmultiple TCPsessions
aremultiplexedthrougha bottleneckbuffer. The ideais to detectcongestionbeforethebuffer over�ows by droppingor
markingpacketswith a probability that increaseswith the queuelength. The objectivesarean equitabledistribution of
packet loss,reducedsynchronizationtogetherwith reducedpacket loss,delay, anddelayvariation.

Baccelli,McDonaldandReynier have proposeda ratemodelfor multiple TCP connectionsin thecongestionavoidance
regime multiplexed througha bottleneckbuffer implementingRED. The window sizesof eachTCP sessionevolve like
independentdynamicalsystemscoupledby the queuelengthat thebuffer. The key ideais to considerthehistogramof
window sizesasa randommeasurecoupledwith thequeue.Herewe prove theconjecturemadein theearlierwork that
asthe numberof connectionstendsto in�nity this systemconvergesto a deterministicmean-�eld limit comprisingthe
window sizedensitycoupledwith adeterministicqueue.

Friday, Mar ch 19

The10:30IMA breakwill bein Lind Hall 400.

18



Monday, Mar ch 22

The3:00IMA breakwill bein Lind Hall 400.

Tuesday, Mar ch 23

The10:30IMA breakwill bein Lind Hall 400.

IMA POSTDOCSEMINAR, 409Lind Hall:

11:15-12:15 NoamBerger
CaliforniaInstituteof Technology

Non-uniquenessfor speci�cationsin `2+ε

Abstract: Keane,Berbeeandothershave studiedthe questionof which speci�cations(akag-functions)admit a unique
Gibbs measure.Bramsonand Kalikow constructedthe �rst exampleof a regular and continuousspeci�cation which
admitsmultiple measures.For everyp > 2, we constructa regularandcontinuousspeci�cation,whosevariationis in `p,
thatadmitsmultiple Gibbsmeasures.This shows thata recentconditionof Oberg andJohanssonis tight. Jointwork with
ChristopherHoffmanandVladasSidoravicius.

TheIMA PostdocSeminaris organizedby
AntarBandyopadhyayandGerardAwanou.

Wednesday, Mar ch 24

The10:30IMA breakwill bein Lind Hall 400.

BROWN BAG SEMINAR, Lind Hall 409:

12:00 Chuan-HsiangHan
IMA

VarianceReductionfor Monte Carlo Methodsto Evalu-
ateOptionPricesUnderMulti-FactorStochasticVolatility
Models

Abstract: Seehttp://www.ima.umn.edu/̃garoni/brownbag/index.html

TheIMA Brown BagSeminaris organizedby
Tim GaroniandTamonStephen.

Thursday, Mar ch 25

The10:30IMA breakwill bein Lind Hall 400.

COMPLEX SYSTEMSSEMINAR, Lind Hall 409:

1:30pm Arkady Khodursky
Universityof Minnesota

Spatialpatternsof transcriptionalactivity in thechromo-
someof Escherichia coli

Abstract: Weusedacombinationof genomicandsignalprocessingtechniquesto investigatethepropertiesof transcription
in thegenomeof Escherichia coli asa functionof thepositionof geneson thechromosome.Transcriptionalactivity of the
bacterialchromosomewasrepresentedasa signalin a spatialdomain.Analysisof thesignalrevealedtheexistenceof a
structure(patterns)in thespatialseriesof transcriptionalactivity. Thestatisticallysigni�cant patternscouldbeclassi�ed
on thebasisof spatialrangesof correlationsinto threecategories: i) short-range,over18-20kbp; ii) medium-range,over
100-125kbp; iii) long-range,over 600-800kbp. Localizationof structuralcomponents,initially de�ned in the overall
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signal,revealedanasymmetryin thedistribution of spatialpatternsof transcriptionalongthebacterialchromosome.We
demonstratedthat transcriptionalpatternscouldbemodulatedpharmacologicallyandgenetically, likely throughinterfer-
encewith the DNA gyrasefunction. We observed that the distribution of DNA gyrasealongthe bacterialchromosome
might play a critical role in thespatialpatternformation. All theseobservationstaken togetheroffer for the �rst time a
strongevidenceof physiologicallydeterminedhigher-orderorganizationof transcriptionin thebacterialchromosome.

Friday, Mar ch 26

The10:30IMA breakwill bein Lind Hall 400.

IMA/MCIM INDUSTRIAL PROBLEM SEMINAR, 570Vincent Hall:

1:25pm Ilya Kolmanovsky
Ford Motor Company

ParameterGovernorsfor ConstrainedNonlinearSystems

Abstract: Pointwise-in-timestateandcontrolconstraintsrepresentsomeof thekey challengesin many automotivepower-
train controlproblems.Althoughfor speci�c applicationstheengineersareusuallysuccessfulin treatingtheconstraints
on a case-by-casebasis,systematiccontrolsystemdesigntechniquesthatdealwith constraintsareof signi�cant interest,
andthey holdpromiseto greatlyreducethedevelopmenttimeandeffort.

In particular, ModelPredictiveControl(MPC)providesa �e xible andpowerful framework for enforcingconstraintswhile
optimizing systemperformance.The MPC is basedon an on-line dynamicoptimizationof the control input subjectto
constraints,overa recedinghorizon.By augmentinganMPC controllerwith on-lineparameterestimationandaccounting
upfront for uncertaintiesandunmeasureddisturbancesin its design,robustconstraintenforcementcanbe guaranteedAt
thesametime,for memoryandchronometricslimited automotivemicrocontrollersimplementingageneralMPCcontroller
canbe intricate. Suboptimalschemesthatapplyon-line optimizationonly to selectedparametersin thenominalcontrol
laws canreducethe computationalrequirementsanddealeffectively with pointwise-in-timeconstraints.Thesereduced
complexity embeddedoptimization(EO)algorithmsarereferredto asparametergovernors.

The talk will startby reviewing someof the powertraincontrol applicationsin which dealingwith constraintsis an im-
portantpriority. Theparametergovernorsandtheir theoreticalpropertieswill bedescribednext andillustratedwith sev-
eral examples.The resultswill be specializedto threeclassesof parametergovernorsthat includereferencegovernors,
feed-forward governorsandgain governors. Otherapplicationsof parametergoverning-like ideasto on-line parameter
estimationwill betouchedupon.

Monday, Mar ch 29

Special IMA Short Course:

Tools for Modeling and Data Analysis in Finance/Asset
Pricing

29March-2April 2004
Speakers:MarcoAvellaneda(CourantInstituteof MathematicalSciences),Blaise

G. Morton (EBF Funds),SrdjanD. Stojanovic (Universityof Cincinnati),CarlosFabian
Tolmasky (Cargill, Inc.),

Seehttp://www.ima.umn.edu/complex/spring/sc2.html

This tutorial recountsthe stateof the art in assetpricing theoryand modeling. In many cases,modelscanbe crucial
for decision-makingandtheallocationof �nancial resources.Investmentbanks,often themostef�cient usersof capital,
managetheir tradingportfoliosusingsimulationmodelscalibratedto hundredsof tradedinstruments.Thesemodelsare
usedto price illiquid instrumentsaswell as to managethe exposureof the �rms to market andcredit risk. The result
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is a moreef�cient useof economiccapitaland,hopefully, a moretransparentrelationbetween�nancial institutionsand
regulators.Leadingtheoreticiansandpractitionerswill lectureon themodelsusedin themainassetclasses.

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

8:30 Coffeeand Registration ReceptionRoomEE/CS3-176

9:15 DouglasN. Ar nold, Scot Adams, and
Organizers

WelcomeandIntroduction

9:30-10:15 Srdjan D. Stojanovic
Universityof Cincinnati

Universityof CincinnatiStocksandOptions: Integrating
DataAnalysisandPortfolioOptimization

Syllabus: 1. EuropeanOptions. Derivation of the Black-ScholesPDE, andMonte-Carloveri�cation of the derivation.
Black-Scholesformula. Effect of dividends. Comparisonwith the Cox, Ross,andRubinsteinbinomial model. Time-
dependentBlack-Scholesformula.Optionsdata.Elementaryimpliedvolatility.

2. AmericanOptions. Finite differencesolutionfor theprice-dependentBlack-ScholesPDE.Early exercisepossibility–
optimalstoppingproblem.Finite differencesolutionof thefreeboundary(obstacle)problemfor theBlack-ScholesPDE.
Dividendeffecton thefreeboundary.

3. Portfolio Optimization. Self-�nancing portfolios. Merton's optimal portfolio theory. Merton's Hamilton-Jacobi-
BellmanPDE andit' s solution. Effect of incompleteinformationaboutappreciationrates.Optimal portfolios involving
options.Otherfully non-linearPDEsin portfolio optimization.Black-ScholesPDEre-derivedvia optimalportfolio theory.
Stochasticvolatility, andotherextensions.

4. InverseProblems.Derivationof theDupirePDE.Non-elementarymethodsfor implied volatility, andotherparameter
identi�cation problems.Inverseproblemsfor DupirePDEsandobstacleproblems.Regularizationissues,�nite difference
solutions.

10:15–10:30 Break ReceptionRoomEE/CS3-176

10:30–11:15 Srdjan D. Stojanovic
Universityof Cincinnati

Universityof CincinnatiStocksandOptions: Integrating
DataAnalysisandPortfolioOptimization(Part2)

Syllabus: Seeabove.

11:15–1:30 Lunch Break

1:30–2:15 Srdjan D. Stojanovic
Universityof Cincinnati

Universityof CincinnatiStocksandOptions: Integrating
DataAnalysisandPortfolioOptimization(Part3)

Syllabus: Seeabove.

2:15–2:30 Break ReceptionRoomEE/CS3-176

2:30–3:15 Srdjan D. Stojanovic
Universityof Cincinnati

Universityof CincinnatiStocksandOptions: Integrating
DataAnalysisandPortfolioOptimization(Part4)

Syllabus: Seeabove.
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Tuesday, Mar ch 30

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

9:00 Coffee ReceptionRoomEE/CS3-176

9:30–10:15 Glenn J. Satty
TellurideAssetManagement

PracticalAspectsof Risk, Utility , andDerivative Valua-
tion

Syllabus: 1. Utility andBehavior: practicalexamplesof why rationalpeoplebehave differentlywhetheror not they have
thesameinformation,andhow utility andbehavior impact�nancial marketsandpricingof �nancial instruments.

2. FundamentalIntuition behindDerivative Pricing: reducingthe Black-Scholesequationandits solutionto a “trading
intuitive” form, in orderto understandhow tradersandrisk controllersusetheequationsandformulaein their daily work.

3. Relationshipbetween&Gamma;and&Theta;:how amarketmaker risk managesapositionin realtime. In this section
we discusswaysa marketmakermakesmoney onbothshortandlong termpositions.If timepermitswewill alsodiscuss
classicalportfolio insuranceandits effecton themarket.

4. Topics on Demand: accordingto the group we can discussother issues,including different dynamicsin different
markets,actualvs theoreticaldistributions,exotic options,or othertopicsof interest.If timepermitswe mayhavea mock
tradingsession.

10:15–10:30 Break ReceptionRoomEE/CS3-176

10:30–11:15 Glenn J. Satty
TellurideAssetManagement

PracticalAspectsof Risk, Utility , andDerivative Valua-
tion (Part2)

Syllabus: Seeabove.

11:15–1:30 Lunch Break

1:30–2:15 Glenn J. Satty
TellurideAssetManagement

PracticalAspectsof Risk, Utility , andDerivative Valua-
tion (Part3)

Syllabus: Seeabove.

2:15–2:30 Break ReceptionRoomEE/CS3-176

2:30–3:15 Glenn J. Satty
TellurideAssetManagement

PracticalAspectsof Risk, Utility , andDerivative Valua-
tion (Part4)

Syllabus: Seeabove.
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IMA Public Lecture:

Behavioral Finance - The Closed End Fund Puzzle
30March2004,7:00pm,Room100SmithHall

Speaker: StephenA. Ross(MIT)

Seehttp://www.ima.umn.edu/public-lecture/2003-04/ross/index.html

5:00–6:30 Reception Lind Hall 400

7:00 StephenA. Ross
MassachusettsInstituteof Technology

Behavioral Finance- TheClosedEndFundPuzzle

Room100SmithHall

Abstract: Frustratedbydif�culties in explainingseeminglyaberrant�nancial marketbehavior usingcontemporarymethods
of �nancial economics,a new schoolof behavioral �nance hasarisenthatmixespsychologyandeconomics.Despitethe
super�cial appealof this multi-disciplinaryapproach,this talk critiquesbehavioral �nance by usingtheanalytictoolsof
optionpricing theoryto solvea canoncialpuzzleof behavioral �nance - theclosedendfunddiscount.

Wednesday, Mar ch 31

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

9:00 Coffee ReceptionRoomEE/CS3-176

9:30–10:15 Carlos Fabian Tolmasky
Cargill, Inc.

Derivativesin CommodityMarkets

Syllabus: 1. Generalities. Consumptionand non-consumptioncommodities. Storage. Arbitrage relationships. Con-
venienceyield. Contango,backwardation. Seasonality. Futuresand Swaps. Mechanics: exchangetradedcontracts,
over-the-countercontracts.Basisrisk. Hedging.Example:Metallgesellschaft.

2. Descriptionof somemarket structuresandparticipants:metals,grains,energy (petroleum,naturalgas,electricity),
weather.

3. More on Swaps.Vanilla Optionson futures.Spreadoptions:craks,crushandtimespreadoptions.Asianoptionsand
optionsonswaps.

4. Term structuremodels.Onefactormodels.Stochasticconvenienceyield. GibsonandSchwartzmodel. Statisticsof
variousfuturesandvolatility curves.Multicurvemarkets,intraandinter curvecorrelations.

5. Petroleummarket revisited: themarketasadescriptionof a re�nery andits economics.

10:15–10:30 Break ReceptionRoomEE/CS3-176

10:30-11:15 Carlos Fabian Tolmasky
Cargill, Inc.

Derivativesin CommodityMarkets(Part2)

Syllabus: Seeabove.

11:15–1:30 Lunch Break
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1:30–2:15 Carlos Fabian Tolmasky
Cargill, Inc.

Derivativesin CommodityMarkets(Part3)

Syllabus: Seeabove.

2:15–2:30 Break ReceptionRoomEE/CS3-176

2:30–3:15 Carlos Fabian Tolmasky
Cargill, Inc.

Derivativesin CommodityMarkets(Part4)

Syllabus: Seeabove.

Thursday, April 1

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

9:00 Coffee ReceptionRoomEE/CS3-176

9:30–10:15 BlaiseG. Morton
EBFFunds

QuantitativeMethodsfor PricingFixed-IncomeSecurities
(Basedonnotesby BlaiseMortonandThomasSpiegel)

Syllabus: 1. Introductionto BondsandtheFixed-IncomeMarkets.What is themarket structureandwho aretheplayers.
Basicmodelsof TreasuryYield curves. Practicalandphilosophicalissueswith continuousyield curves. Back to reality
with treasury, swapandagency dealerscreens,quotingconventions.Treasurycurvemodelingtechniquesandbasicanaly-
sessuchasduration,convexity andtheconvexity bias.Understandingtheshapeof thetreasurycurve(following Ilmanen).
A formulafor expectedbondreturn

2. Interest-RateSwapsandtheLIBOR Curve. Basicmodels.Building theLIBOR (rate)curve. Money market, interest-
rateswapsandEurodollarfutures. The convexity biasin EurodollarFutures(following Burghardt). The repomarket –
Basictradesanddeterminingfair value.De�nitions of spreadtradingand�x ed-incomearbitrage.

3. StochasticModelsandDerivativesPricing. Black's modelappliedto pricing interest-ratecaps,�oors. Binomial trees
for pricing callablebondsusingthe option-adjustedspread(OAS). PDE pricing modelsbasedon stochasticdifferential
equations,example: the �rst convertible bond model of Brennanand Schwartz . Market Models, example: swaption
pricing.

10:15–10:30 Break ReceptionRoomEE/CS3-176

10:30–11:15 BlaiseG. Morton
EBFFunds

QuantitativeMethodsfor PricingFixed-IncomeSecurities
(Basedon notesby BlaiseMorton andThomasSpiegel)
(Part2)

Syllabus: Seeabove.

11:15–1:30 Lunch Break

1:30–2:15 BlaiseG. Morton
EBFFunds

QuantitativeMethodsfor PricingFixed-IncomeSecurities
(Basedon notesby BlaiseMorton andThomasSpiegel)
(Part3)

Syllabus: Seeabove.
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2:15–2:30 Break ReceptionRoomEE/CS3-176

2:30–3:15 BlaiseG. Morton
EBFFunds

QuantitativeMethodsfor PricingFixed-IncomeSecurities
(Basedon notesby BlaiseMorton andThomasSpiegel)
(Part4)

Syllabus: Seeabove.

Friday, April 2

All talks are in LectureHall EE/CS 3-180unlessotherwisenoted.

9:00 Coffee ReceptionRoomEE/CS3-176

9:30–10:15 BlaiseG. Morton
EBFFunds

QuantitativeMethodsfor PricingFixed-IncomeSecurities
(Basedon notesby BlaiseMorton andThomasSpiegel)
(Part5)

Syllabus: Seeabove.

10:15–10:30 Break ReceptionRoomEE/CS3-176

10:30–11:15 BlaiseG. Morton
EBFFunds

QuantitativeMethodsfor PricingFixed-IncomeSecurities
(Basedon notesby BlaiseMorton andThomasSpiegel)
(Part6)

Syllabus: Seeabove.

IMA/MCIM INDUSTRIAL PROBLEM SEMINAR, EE/CS3-180:

NOTE CHANGE OF LOCATION

1:25 Richard Derrig
OPAL ConsultingLLC & U of Penn

MathematicalModelsfor InsuranceFraudDetection

Abstract: A discussionof somejoint researchwith folks attheUniversityof Texasonfrauddetectionvia abinaryclassi�ca-
tion of (insuranceclaim)characteristicvectorsin n-space.Thisresult�ts into a“datamining” slotknownas“unsupervised”
learning,i.e., thereareno known assignmentsto thetwo classes(fraud/no fraud)but ratherknown or assumedresponses
(vectorcomponents)thataremonotonein alatentvariable(fraud/nofraud).Theoriginsof thetechniquearein educational
testing(marketing)wherethe featurevectorsarescoredanswersto questionsandthe latentvariableis pass/fail (buy/no
buy). Comparisonswith othercommonmodellingresultsfor fraudandan applicationto structuralchangesin databases
will becovered.No prior knowledgeof insurancewill beassumedor needed.

************* ** ** ** ** ** ** ** ** ** ** ** ** ** ** *** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

PART III: CURRENT IMA PARTICIP ANTS

FIRSTYEAR POSTDOCTORAL MEMBERS
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NAME PREVIOUSINSTITUTION
GerardAwanou Universityof Georgia
KarenBall IndianaUniversity
AntarBandyopadhyay UC Berkeley
Tim Garoni Universityof Melbourne
Chuan-HsiangHan NorthCarolinaStateUniversity
LeaPopovic UC Berkeley

SECONDYEAR POSTDOCTORAL MEMBERS
NAME PREVIOUSINSTITUTION
OlgaBrezhneva RussianAcademyof Sci.
HerveKerivin UniversityBlaisePascal-France
TamonStephen Universityof Michigan
JingWang Universityof Minnesota

POSTDOCTORAL MEMBERSIN INDUSTRIAL MATHEMATICS
NAME PREVIOUSINSTITUTION INDUSTRIAL AFFILIATION
Lili Ju IowaStateUniversity VA Hospital
HaewonNam TexasA & M University GE
JunZhao TexasA & M University Schlumberger

LONG TERM VISITORS
NAME HOME INSTITUTION
Greg Anderson Universityof Minnesota
Hee-jeongBaek SeoulNationalUniversity(BK 21Math-SNU)
PeterBank HumboldtUniversityof Berlin
MauryBramson Universityof Minnesota
ReneCarmona PrincetonUniversity
RamaCont EcolePolytechnique
WanyangDai NanjingUniversity
ShmuelFriedland Universityof Illinois - Chicago
NareshJain Universityof Minnesota
MohammadKazimKhan KentStateUniversity
Hye-RyoungKim SeoulNationalUniversity(BK 21Math-SNU)
ThomasG. Kurtz Universityof Wisconsin
JeongHyun Lee SeoulNationalUniversity(SRCCS)
RichardP. McGehee Universityof Minnesota
Amir Niknejad Universityof Illinois - Chicago
Greg Rempala Universityof Louisville
Arnd Scheel Universityof Minnesota
Mihai Sirbu CarnegieMellon
SrdjanStojanovic Universityof Cincinnati
PeterTankov EcolePolytechnique
Hui Wang Brown University
YuhongYang IowaStateUniversity
OferZeitouni Universityof Minnesota
Ilze Ziedins Universityof Auckland

VISITORSIN RESIDENCE(asof 23February2004)

Vilen Abramov KentStateUniversity 3/27/04– 4/02/04
FernandoL. Alvarado Universityof Wisconsin 3/08/04– 3/13/04
ValentinAndreev LamarUniversity 3/28/04– 4/02/04
FarshidMaghamiAsl Universityof Michigan 3/28/04– 4/02/04
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RossBaldick Universityof Texas- Austin 3/07/04– 3/13/04
HuntMcCall Blatz AdvantusCapitalManagement 3/29/04– 4/02/04
Amarjit Budhiraja Universityof NorthCarolina 3/07/04– 3/13/04
MikeChen Universityof Illinois 3/06/04– 3/14/04
Zhiwei Chen Universityof Maryland 3/28/04– 4/02/04
ChanghoChoi Universityof Minnesota 3/08/04– 3/13/04
GregoryCiresi CourantInstitute,New York University 3/28/04– 4/02/04
J.G. ”Jim” Dai Georgia Instituteof Technology 3/06/04– 3/13/04
ChristopherL. DeMarco Universityof Wisconsin 3/06/04– 3/13/04
Shi-JieDeng Georgia Instituteof Technology 3/06/04– 3/11/04
RichardDerrig AutomobileInsurersBureau,Massachusetts3/30/04– 4/03/04
PaulG Dupuis Brown University 3/07/04– 3/13/04
DanielRattonFigueiredo Universityof Massachusetts- Amherst 3/07/04– 3/13/04
NarrynFisher Universityof Maryland 3/27/04– 4/02/04
CurtFlory Agilent Technologies 3/04/04– 3/05/04
Urmi Ghosh-Dastidar City Universityof New York 3/28/04– 4/02/04
Victor Goodman IndianaUniversity 3/28/04– 4/02/04
Elliot C. Gootman Universityof Georgia 3/28/04– 4/03/04
GeorgeGross Universityof Illinois - Urbana-Champaign3/07/04– 3/13/04
BruceHajek Universityof Illinois - Urbana-Champaign3/06/04– 3/13/04
Linhai He Universityof California- Berkeley 3/07/04– 3/14/04
ChristopherV. Hollot Universityof Massachusetts 3/07/04– 3/13/04
Marija D. Ilic CarnegieMellon 3/07/04– 3/13/04
RameshJohari MassachusettsInstituteof Technology 3/06/04– 3/13/04
AnnaR. Karlin Universityof Washington 3/06/04– 3/10/04
PrasanthKarumanchi PurdueUniversity 3/28/04– 4/02/04
PeterKey MicrosoftResearch 3/07/04– 3/12/04
SunheeKim Universityof Maryland 3/27/04– 4/03/04
Boris Klebanov SungardTrading& RiskSystems 3/28/04– 4/02/04
LeonidS.Kleinman MorganStanley 3/28/04– 4/02/04
Ilya Kolmanovsky FordMotor Company 3/25/04– 3/26/04
SrisankarKunniyur Universityof Pennsylvania 3/06/04– 3/13/04
ChangHyeongLee Universityof Minnesota 3/29/04– 4/02/04
NamLee Universityof California- SanDiego 3/06/04– 3/13/04
Xiaoji Lin Universityof Minnesota 3/29/04– 4/02/04
HantaoMai Universityof Maryland 3/28/04– 4/02/04
PeterMarbach Universityof Toronto 3/07/04– 3/13/04
David R. Mcdonald Universityof Ottawa 3/07/04– 3/20/04
SeanP Meyn Universityof Illinois - Urbana-Champaign3/06/04– 3/11/04
OanaMocioalca PurdueUniversity 3/28/04– 4/02/04
Mahdi Nezafat Universityof Minnesota 3/07/04– 3/13/04
Andrew M. Odlyzko Universityof Minnesota 3/08/04– 3/12/04
TeunOtt New Jersey Instituteof Technology 3/07/04– 3/13/04
ThomasOverbye Universityof Illinois - Urbana-Champaign3/09/04– 3/13/04
AsumanE. Ozdaglar MIT SloanSchoolof Management 3/06/04– 3/10/04
ChristosPapadimitriou Universityof California- Berkeley 3/07/04– 3/13/04
GeorgiaPerakis MassachusettsInstituteof Technology 3/08/04– 3/09/04
ThomasJ.Peters Universityof Connecticut 3/28/04– 4/02/04
H K Pradhan XLRI Jamshedpur 3/28/04– 4/02/04
Geoffrey Pritchard Universityof Auckland 3/06/04– 3/13/04
Kavita Ramanan LucentTechnologies 3/03/04– 3/15/04
Martin Reiman LucentTechnologies 3/06/04– 3/13/04
SaraRobinson SIAM 3/06/04– 3/13/04
StephenRoss MassachusettsInstituteof Technology 3/29/04– 3/30/04
Tim Roughgarden CornellUniversity 3/09/04– 3/12/04
SujaySanghavi Universityof Illinois - Urbana-Champaign3/06/04– 3/12/04
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JamieSeguino FordMotor Company 3/28/04– 4/04/04
JonathanShapiro MichiganStateUniversity 3/06/04– 3/13/04
A. ChristianSilva Universityof Maryland 3/28/04– 4/02/04
R. Srikant Universityof Illinois - Urbana-Champaign3/06/04– 3/10/04
AlexanderStolyar LucentTechnologies 3/07/04– 3/13/04
EvaTardos CornellUniversity 3/06/04– 3/12/04
SekharTatikonda YaleUniversity 3/08/04– 3/13/04
GaryNanTie TheSt.Paul Companies 3/29/04– 4/02/04
JohnN. Tsitsiklis MassachusettsInstituteof Technology 3/08/04– 3/12/04
PradyumnaS.Upadrashta Universityof Minnesota 3/29/04– 4/02/04
GeorgeVerghese MassachusettsInstituteof Technology 3/06/04– 3/11/04
Milan Vojnovic SwissFederalInstituteof Technology 3/07/04– 3/13/04
JeanWalrand Universityof California- Berkeley 3/07/04– 3/13/04
HongWang Universityof Minnesota 3/29/04– 4/02/04
Xiaodi Wang WesternConnecticutUniversity 3/07/04– 3/14/04
Xiaodi Wang WesternConnecticutUniversity 3/28/04– 4/03/04
JohnTing-YungWen RensselaerPolytechnicInstitute 3/06/04– 3/12/04
JacekWesolowski Warsaw Universityof Technology 2/23/04– 3/03/04
RuthWilliams Universityof California- SanDiego 3/05/04– 3/19/04
RichardYang YaleUniversity 3/06/04– 3/13/04
SichaoYang Universityof Illinois - Urbana-Champaign3/06/04– 3/13/04
EdmundYeh YaleUniversity 3/07/04– 3/13/04
William Yurcik Universityof Illinois - Urbana-Champaign3/06/04– 3/13/04
Bing Zhang Universityof Maryland 3/28/04– 4/03/04
TaoZhang PurdueUniversity 3/27/04– 4/02/04
YumingZhang Universityof Maryland 3/28/04– 4/02/04
Zhi-Li Zhang Universityof Minnesota 3/07/04– 3/13/04

SeealsoURL: http://www.ima.umn.edu/people/
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