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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, lowa 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 lowa, 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.

Version of April 7, 2004



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:

Toolsfor Modeling and Data Analysisin 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




IMA Website

Commentor suggestionsoncerninghe IMA websitemaybe addressetb

webmaster@ima.umn.edu

In particular we appreciateary information aboutWorld-Wide Web links appropriateto currentand upcomingIMA
programs.
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PART II: Schedulefor 1 MARCH-2 APRIL 2004

‘ Monday, March 1 ‘

The3:00IMA breakwill bein Lind Hall 400.

‘ Tuesday Mar ch 2 ‘

The10:30IMA breakwill bein Lind Hall 400.

| WednesdayMarch3 |

The10:30IMA breakwill bein Lind Hall 400.

‘ Thursday, March 4 ‘

The10:30IMA breakwill bein Lind Hall 400.
COMPLEX SYSTEMSSEMINAR, Lind Hall 409:

1:30pm llze Ziedins MulticastingandPhaséransitiondn TreeLossNetworks
Universityof Auckland

Abstiact We considera generalisatiorof the hard-coremodelon regulartreesthat arisesin statisticalmechanics.This
generalisatioris motivatedby multicastingin queueingand loss networks. Multicastingoccurswhena transmissioris
madeto a group of individualsfrom a single site, insteadof just having a simple end-to-endconnection. An example
of thisin the lossnetwork settingis a conferencecall. We analysea modelof a regulartreelossnetwork that supports
both unicastcalls thatrequireunit capacityon a singlelink, andmulticastcalls thatrequireunit capacityon all the links
emanatingrom anode.At sufciently high arrival ratesfor the multicastcalls, the network canexhibit a phasetransition,
leadingto unfairnesslueto spatialvariationin the multicastblockingprobabilities.Thedependencef thephaseransition
onvariousparametersvill bediscussedaswell asthe effect of simplecontrolswithin the network. Recentwork shaving
thatthe phasetransitionscanbe nonmonotonevill alsobe described.This is joint work with Kavita RamananAnirvan
SenguptandBradLuen.

Friday, March 5

The10:30IMA breakwill bein Lind Hall 400.

IMA/MCIM INDUSTRIAL PROBLEM SEMINAR, 570Vincent Hall:



1:25pm Curt Flory Intuitive Understandingof Grating-CoupledRadiation
Agilent Technologies Using Greens FunctionMethods

Abstract Radiationscatteredrom diffractiongratingson the surfaceof waveguidesis analyzedisingthe VolumeCurrent
Method. The framework allows separatiorof the effects of the grating array global periodicity and the effects of the
speci ¢ shapeof the individual gratingelements A straightforvardanalogybetweerthein uence of the gratingelement
shapeandthe behaior of phased-antenrarraysystemsallows a clearandintuitive understandingf the effectsof blazed
gratingson thedirectionalityof grating-coupledadiation.

Sunday, March 7

IMA Tutorial:

Control and Pricing in Communication and Power
Networks
7 March2004
Spealers: ChristophelL. DeMarco(Universityof Wisconsin-Madison)ThomasG. Kurtz
(University of Wisconsin-Madison)Ruth J. Williams (Universityof California,San
Diego),

Seehttp://www.ima.umn.edu/compléwinter/t4 html

Thetutorialwill introducesomeof themainissuesn the designandoperationof communicatiorandpower networksand
will provide backgroundhelpfulin understandinthematerialto bepresentediuringthe Workshop.While theconnectvity

of power andcommunicationsietworks may be similar, the physicsof thesenetworksis very different. The tutorial and
thefollowing workshopshouldprovide abetterunderstandingf boththe similaritiesandthe differencesn thesesystems.

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

8:30 Coffeeand Registration ReceptiorROOomEE/CS3-176
9:00 DouglasN. Arnold, Scot Adams, and WelcomeandIntroduction
Organizers
9:15-10:15 Christopher L. DeMarco Network Control,Pricing,andtheRoleof Cascadingrail-
and1:30-2:45  Universityof Wisconsin-Madison urePhenomenén ElectricPover Grids

Abstiact While sharinga numberof broadqualitative featureswith problemsin controlandresourceallocationfor other
large scalenetworks suchasthe internet, electric power grids presenta rangeof unique challenges.Threemajor tech-
nological characteristicslistinguishcontrol and pricing problemsin electric power: (i) the commoditybeingdelivered
is inef cient to store,so productiontracksconsumptioracrosghe entireinterconnectedyrid, nearlyinstantaneously(ii)
the majority of branchesn the delivery network are passie elementswith branch o ws dictatedby nonlinearrelations
to nodalboundaryconditions,ratherthanby direct control; (iii) mary constraintson operationrepresenphysicallimits
whoseviolation canyield costly equipmentdamageandthreatsto humansafety Adding to the compleity of analysis
is the U.S. electricpower systems unevenregulatorypolicy transition,in which certainphysicalelementsontributing to
grid control operatein competitve markets (generators)while the others(e.g., switchedcapacitorbanks,adjustabletap
transformerspperateunderthe authorityof regulatedregionaltransmissionmonopolies.

Thistutorial will give anoverview of themathematicainodelsusedto predictbothdynamicandsteadystateperformance
of physicalquantitiesin the electricpower grid. Startingfrom the nonlinearconstrainton network power o w, andthe



natureof nancial offers andbids for electric power productionand consumptionthe relation of so-called“locational
maminal prices”to an underlyingoptimizationformulationwill be reviewed. Issuesn developingeffective offer andbid
stratgiesfrom theselocationalprices,andrelatedissuesfor settingregulatory structurego governthese,will be high-
lighted. Thetutorial will concludewith anoverview of techniquedor predictingcascadindailure phenomenaResearch
to improve thesetechniquesould play a key role in balancingoperationaktratgiesthatfavor ef ciency under“normal”
conditions,versusstratgiesthatfavor mitigationof risk of extremelyhigh cost,low probability failure eventssuchasthe
easternJ.S.blackout of August2003.

10:45-12:00 R. Srikant TheArchitectureof thelnternet/PricingandControlof the
and3:15-4:30  University of lllinois, Urbana- Internet
Champaign

Abstract n the rst partof thetutorial, we will presenta generalintroductionto the architectureof the Internet. Various
protocolsfor schedulingadmissioncontrol, routing and congestiorncontrol will be introduced. We will thenfocus our

attentionon TCR, the widely-usedprotocolfor le transferin the Internettoday Jacobsors TCP congestioncontrol

algorithmhasbeenremarkablysuccessfuin regulating le transfersandfacilitatingthe phenomenagrowth of thelnternet
overthelastdecadeThis congestiortontrolmechanismvasdesignedor networkswheretherequireddatarateperuseris

small(lessthanoneMbps)andtheround-triptimesaresmall(of theorderof afew milliseconds) However, accesspeeds,
applicationrequirementand le transferdistancescontinueto increase.Using simpletools from queueingtheoryand

delay-diferentialequationsywe will illustratethe needto redesigrthe congestioomanagemennechanism#n thelnternet
to ef ciently deliver high dataratesoverlong distances.

In the secondpart of the tutorial, we will concentrateon pricing and control mechanismshat have recentlyled to the

designof scalableT CP protocols.Startingwith Kelly's modelof resourceallocationin a heterogeneousiternet,it will be

shown thatcongestiormanagementanbeviewedasadistributedalgorithmfor fair resourceallocationin thelnternet.We

will illustratethe useof toolsfrom corvex optimization,stochastigprocesseand controltheoryin designingcongestion
controlmechanismsttheendusersandcongestiorindicationmechanismattheroutersthatdeliveranef cient loss-free,
delay-freeserviceoverthelnternet.

4:30 Discussion
Monday, March 8
IMA Workshop:
Control and Pricing in Communication and Power
Networks

8-13March2004
OrganizersChristophel.. DeMarco(University of Wisconsin-Madison)Thomas
G. Kurtz (Universityof Wisconsin-Madison)RuthJ. Williams (Universityof California,
SanDiego),

Seehttp://www.ima.umn.edu/compiéwinter/c6 html

This workshopfocuseson stochastianodeling,analysis,and control for communicatiorand power networks. Spiraling
demandor internetservicesandthe highly decentralizedtructureof the internetpresenuniquechallengedo traditional
methodsof systemcontrol andresourcepricing. Deregulationof electric power markets givesrise to a broadrangeof
critically importantproblemsoncernedavith thedynamicinteractionof electricitymarkets,powergenerationandcomplec
power distribution networks. Reducedccompleity modelsbasedon uid anddiffusion approximationslarge deviations
theory aggreyation methods,spectralmethods,graph-basedlgorithms,and other analyticalmethodswill be covered.
Modelsof real-timemarketswith network constraintsrisk managemenffuturesmarkets),pricing, andsystemreliability
will beaddressedControlmodelsemploying pricing mechanismsvill beanimportantfocus.



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

8:30 Coffeeand Registration ReceptiorROOomEE/CS3-176

9:15 DouglasN. Arnold, Scot Adams, and WelcomeandIntroduction
Organizers

9:30 Marija D. llic A Multi-LayeredApproachto TransmissiorProvisionand
Carngjie Mellon University Pricingin the ElectricPonver Networks

Abstract In thistalk, | review threequalitatively differentmechanismsf deliveringelectricpower underopenaccessThe
rst approachis basedon optimizing power dispatchundertransmissiorconstraintsand providing a bundledelectricity
price signalwhich incorporate$oth enegy andsystemssupportchages. This approachis basedon the original notions
of spotelectricity prices[1] underliestoday's spotmarketsin several partsof the U.S. electricgrid andis recommended
by ProfessotHoganat Harvard [1a]. The secondapproachallows for the electricity tradingprocesdo be separatérom
thetransmissiorsystemsupportneededo deliver thetradedpower. Thiswasintroducedby several Berkeley facultiesin
[2]. Theonly constraints thatthe market participantdradeunderthe technicalconstrainthatthe transmissiodimits are
notexceededThereis no transmissiorprice signalin this method.Finally, the so-calledtwo-level transmissiorprovision
andpricingwasintroducedby llic etal atMIT in [3]. This methodis basedn iterative informationexchangebetweerthe
marketparticipantsandthetransmissiorsystenmprovider: Themarketparticipantsnform asystemproviderconcerninghe
locationandamountof powerthey wishto injectinto particularlocationswithin the electricgrid, andthe systemprovider,
basednall givenrequestspptimizesuseof the availabletransmissiortapacityandsendghetransmissiorprice signalto
themarket participants.The market participantsaadjusttheir requeststhe delivery price getsadjustedandthetransactions
areimplementedIt is documentedh [3] thatattheequilibriumall threeschemesesultin thesameoptimumunderseveral

simplifying assumptions.

In this paperwe review the assumptionsinderwhich thesetransmissiorprovision andpricing schemesredesignedcand
comparedo:

Analyzecurrentindustryproposaldor transmissiorprovision andpricing in light of thethreemethods.

Proposea generalizatiorof the methoddescribedn [3] which allows for a multi-layeredreliability-relatedrisk manage-
mentandvaluationof systemsupport.

Summarizeecentsimulationresults[4, 5, 6] illustratingtypical outcomesf themulti-layeredtransmissiorprovisionand
pricing.

1.1.3 References:

[1] SchweppeF., CaramanisM., Tabors,R., Bohn,R., SpotPricingof Electricity, Kluwer AcademicPublishersBoston,
MA, 1988.

[1a] Hogan,WW, Contractnetworksfor electricpowertransmissionJournalof RegulatoryEconomics1992,pp.211-242.

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

[3] Allen, E., M. llic andZ. Younes, Providing for Transmissiolin Timesof Scarcity:An ISO CannotDoit All,” Electrical
PaverandEnegy Systemspp. 147-163,1999(Speciallssueon Derggulation).

[4] llic, M., Hsieh,E.,Ramanank, TransmissiotPricingof DistributedMultilateral Enegy Transactionso EnsureSystem
SecurityandGuideEconomicDispatch |EEE Trans.on Pover SystemsMay 2003.

[5] Wang,H, llic, M., Vogelsang]l., Multi-LayeredUnbundledDelivery of Electricity Serviceto CustomersinderNormal
Conditions,Proc.of the PESIEEE GeneraMeeting,June2004,Dernver, CO, papemo 04GM1285.

[6] Minoia, A., Ernst,D., llic, M., Marketdynamicsdrivenby the decisionmakingof both power producersandtransmis-
sionowners,Proc.of the PESIEEE GeneraMeeting,June2004,Dernver, CO.

10:20 Discussion



10:30 CoffeeBreak ReceptiorROOomEE/CS3-176

11:00 JeanWalrand PricingandRevenueSharingin Multi-Provider Networks
University of California,Berkeley

Abstract Onecritical challengefacingthe telecommunicationmdustryis to increasethe Internets pro tability for net-
work serviceproviders. Currently the network providershave limited economicincentivesto investin technologyfor
value-addedservices. This situationresultsin an untappedpotentialof the network. Two ingredientsare essentiafor
improving the situation.

First, the network mustimplementmechanismshatenableprovidersto chage servicedifferentiallybasedon their char
acteristics.Secondthe mechanismsnustmale it possiblefor the network providersto sharethe revenuedairly. If they
canchagemorefor betterservicesandcollectafair shareof theresultingincreasedevenuesthe network providershave
theincentie to provide serviceghatusersvaluemore.

In thistalk, we describesomeresultsonservicedifferentiatiorandaprotocolfor revenuesharingamongnetwork providers.
The protocolusesa new form of paclket marking.

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

11:50 Discussion

12:00 Lunch Break

1:30 RossBaldick Stability of Supply FunctionEquilibria: Implicationsfor
TheUniversityof Texasat Austin Daily VersusHourly Bidsin a PoolcoMarket

Abstract We considerasupplyfunctionmodelof apoolcoelectricitymarketwheredemandrariessigni cantly overatime
horizonsuchasadayandalsohasa smallresponsienesgo price. We show thatarequirementhatbidsinto thepoolcobe
consistenbverthetime horizonhasa signi cant in uence on the market outcome.In particular althoughthereare mary
equilibriayielding pricesat peakthatarecloseto Cournotprices,suchequilibriaaretypically unstableandconsequently
areunlikely to be obsenedin practice. The only stableequilibriainvolve pricesthatarerelatively closerto competitve
prices. We demonstrat¢his resultboth theoreticallyundersomeavhatrestrictve assumptionsandalsonumericallyusing
both a three rm examplesystemanda ve rm examplesystemhaving generationcapacityconstraints. This result
contrastswvith marketswherebids canbe changedn an hourly basis,whereCournotpricesarepossibleoutcomes.The
stability analysishasimportantpolicy implicationsfor the designof day-aheaclectricitymarkets.

Jointwork with William HoganCenterfor Businessand GovernmentlohnF. KennedySchoolof GovernmentHarvard
University.

2:20 Discussion

2:30 CoffeeBreak ReceptiorROOomEE/CS3-176

3:00 SecondChances Spealersof the dayrespondo furtherquestionssugges-
tions, re-frametheir main points, look toward future di-
rections.

3:30 Group Photo



3:40 IMA  Tea and more (with Poster IMA East,400Lind Hall

Session)
poster JamesCarson WeatherSimulatorasComponenbf Pover MarketMonte
RisQuantEnegy CarloSimulator

Abstract Monte Carlosimulationhasbecomehe principalmeansby which power assetsnay be valuedsincethereexist
few reliableanalyticmethodslt is well understoodhatweathethasanimportantin uence onloadandpricein theelectric
powerindustry RisQuantEnegy hasdevelopeda methodwherebysimulatedveathercanbeincorporatecasacomponent
into acomprehensie power marketsimulator Eachweathersimulatorproducesypotheticaktrandsf simulatedveather
thatarestatisticallyconsistentvith thelocation's long termhistory. Theweathersimulationcomponentrivesthe market
priceandloadsimulatorgthat,in turn, drive the valuationof physicaland nancial power assets.

Forthepurposesf this postersessionthemodelfor theweatheistationBOS (Boston)hasbeenfully articulated.'Weather'
wasde ned asthe averageof the daily high andlow. For the BOS model,onehundredyearsof daily historywastrans-
formed corventionally mappedto a sinewave with an annualperiod,and standardregressionprocedurespplied. The
residualsverethenwashedhroughanautorgressiomprocedurago completethe model. Thoseresidualsveredetermined
to benormallydistributedwhite noise.Thestatisticakesultswerethencodedinto afunctioncall with thedateandprevious
simulatedweathermsarguments.

poster Linhai He Issuedn PricingInternetServices
Universityof California- Berkeley

Abstiact Oneof thecritical challengegacingthetelecommunicationsdustrytodayis to increasehepro tability for In-
ternetserviceproviders.For historicalreasonsthe currentinternetprotocolstacklacksbasicfeaturesneededo implement
ef cient economianechanismsConsequentltheprovidershave limited economidncentivesto investin new technology
for value-addedervices.Thisresultsin a stagnantndustryandlimits the evolution of the Internet.

In this talk, we presenfpricing schemeshatwould enablethe providersto pro t from offering differentiatedservicesand
sharetheincreasedevenuedairly. We rst shav thatwith thecommonlyacceptedifferentiatedservicesmodel,if prices
arenot properlydifferentiatedwith respecto servicequality, thenthe systemmay settleinto eitherunstableor inef cient
equilibria. We thendiscusshow to constructpricing schemeshatarestableandleadto socially optimalallocationamong
users.

Pricingissuesbecomamorecomplex whenaserviceneeddo bejointly providedby anetwork of providers.We rst shav
thatif providersareallowedto chagefreelyin their own interestthentheresultingequilibriumcouldbeinef cient, unfair
and may discouragduture upgradedo the networks. As an alternatve, a simple revenue-sharingpolicy, underwhich
providerswould agreeto collaboratefor increasingtheir revenues,can be shovn to eliminatesall the aforementioned
drawbacks.For its implementationa protocolis constructedasedn thepredictedoutcomeof thegame sothatproviders
do not have incentive to cheat.We constructa decentralizedlgorithmthatthe providerscanuseto computethe optimal
pricesandshow thatthe algorithmis scalableandcorvergesto theimprovedequilibrium.

poster Peter Marbach RateControlin RandomAccessNetworks
Universityof Toronto

Abstract We studythelink congestiorproblemin contention-basedetworks suchaswirelessLAN's. Thesenetworks
arecharacterizedby the useof arandomaccesgprotocolfor channelaccessWe assumeadaptve usersor applicationsn
thesensdhattheirtrafc o wsareelastic. We furtherassumehatindividuals' servicerequirementganbe characterized
by demandfunctionsthat are price-sensitie. A price-basedate control strat@y, wherethe price indicatesthe current
congestiorstate,is consideredo controlchannekcongestionTheeffectivenes®f price-basedatecontrolis studiedin the
contet of the classicslottedALOHA modelwith anin nite population.Thepriceasthenew statevariableis dynamically
updatedbasedn controlparameterandtheternarychannefeedback Our resultsshav thatunderthis modelstabilization
of the ALOHA channelcanbeachiesed. In particular by usingdrift analysiswe prove thatthe associated/arkov chain
is positive recurrent.Theresultingsteadystateprobability distribution thuscharacterizean operatingpoint for the model.
Moreover, a desiredoperatingpoint assuchcould be selectedby properchoiceof the control parameters\We alsoshav
thatservicedifferentiationis realizedat the operatingpoint. Froma control perspectie, wheredemandunctionsbhecome



predeterminedystemparameterssucha price-basedgchemeffersa simplemechanisnto provide servicedifferentiation
in abest-efort contention-basedetwork. We alsodiscusshow this schemecanbeintegratedwith price-basedatecontrol
for point-to-pointnetworksto provide end-to-endatecontrol.

Jointwork with ClementYuen.

poster John Musacchio GameTheoreticModeling of Wi-Fi Pricing
Universityof California, Berkeley

Abstiact In thiswork we studytherelationshipbetweera WLAN owneractingasawirelessaccesproviderandapaying
client. We modeltheinteractionasa dynamicgamein which the playershave asymmetridnformationC theclientknows
moreabouther utility functionthanthe accesgprovider knows. We nd thatif a client haswhatwe call a web browser
utility function,it is aNashequilibriumfor the providerto chaigetheclient a constanprice perunit time, andthatclients
with sufciently high valuationsfor the servicepaythe price. In contrastwe nd thatif a client haswhatwe call a le
transferomutility function,with aboundedle length,the client shouldbe unwilling to pay until the nal time slot of her
le transfer We alsoanalyzea Bayesiarmodelin which the provider doesnot know whetherhe facesa web browseror
le transferottypeclient,andstudythe casewherethereis noboundontheclient's le length.

poster Asuman Ozdaglar Flow Control, Routing, and Performancefrom Service
MIT SloanSchoolof Management Provider Viewpoint

Abstract We considera gametheoreticframenork to analyzetraf c in a congesteaetwork, wherea pro t-maximizing
monopolistsetspricesfor differentroutes.Eachlink in the network is associatedvith a o w-dependenkateng function
which speci esthe time neededo traversethe link givenits congestion.Usershave utility functionsde ned over the
amountof data o w transmittedthe delaysthey incur in transmissionandthe expenditurethey make for usingthe band-
width. Giventhe pricesof thelinks, eachuserchooseghe amountof o w to sendandthe routesto maximizethe utility
he receves. We de ne anequilibrium of userchoicesgiventhe prices,shaw its existenceand essentialiniquenessand
characterizdaow this equilibriumchangesn responséo changesn prices.We thende ne amonopolyequilibrium(ME)
astheequilibriumpricessetby the monopolistandthe correspondingiserequilibrium,andcharacterizehis equilibrium.

We alsostudythe performanceof the ME relative to the userequilibrium at zero pricesandthe social optimum, which
wouldresultfrom thechoiceof anetwork plannemwith full informationandfull controloverthe o w androutingchoiceof
users.Althoughequilibriafor a givenpricevectoror without pricesaretypically inef cient relative to the socialoptimum,
we show thatthe ME achiesesfull ef ciency for the routing problem(i.e., whereeachuserhasa x ed amountof datato
transmit). Finally, we considerthe casewherethereare multiple serviceproviderscompetingfor users,andshav similar
characterizatiomndef ciency results.

Thisis joint work with DaronAcemoglu,Departmenbf EconomicsMIT.

poster Sujay Sanghavi Optimal Allocation of a Divisible Goodto Strategic Buy-
U of lllinois, Urbana-Champaign ers

Abstract We addresghe problemof allocatinga divisible resourceto buyerswho value the quantity they receve, but
strat@ize to maximizetheir netpayof (valueminuspayment).An allocationmechanismis usedto allocatethe resource
basedon bids declaredby the buyers. The bids are equalto the paymentsandthe buyersare assumedo be in Nash
equilibrium. For two buyerssuchan allocationmechanisimis found that guaranteeshat the aggreyatevalueis always
greaterthan % of the maximumpossible,andit is showvn that no othermechanismachiesesa largerratio. For a general

nite numberof buyersanallocationmechanisnis givenandanexpressioris givenfor its worstcaseef ciency. For three
buyerstheexpressiorevaluatego 0.8737 for four buyersto 0.8735andnumericakcomputationsuggesthatthenumerical
valuedoesnot decreasavhenthe numberof buyersis increasedeyondfour. A potentialapplicationof this work is the

allocationof communicatiorbandwidthon a singlelink.

Jointwork with BuceHajek.

poster Vinnicombe/Lestas Rolustnessof Optimization BasedInternet Congestion
CambridgeJniversity ControlModelsto Deviationsfrom ProtocolStructureand
Symmetry



Abstiact Scalablestability conditionsderived so far for optimizationbasedmodelsof congestiorcontrol protocols,can
be shovn mathematicallyto hold for arbitrarynetworksprovidedthe underlyingprotocolis symmetric.In practicalimple-

mentationshowever, deviation from this symmetryis inevitable. It is hencecrucialto establishvhetherthesemodelsare
fragile with respecto arelaxationof the symmetryassumptionWe prove thatthis is not the caseby presentingscalable,
decentralizedonditions thatguarantedocal stability for modelsof non-symmetricTCPlik e protocolsof arbitraryinter-

connectionWe alsoillustratehow theseconditionscorvergeto thosederivedfor symmetricprotocolsasthe degreeof non

symmetrybecomesmaller Finally, we shav the way the decreaseule in TCPis associatedvith robuststability to non

symmetricdeviationsfrom the protocol.

The analysisis basedon somerecenttechniquesf boundingthe eigervaluesof matricesusing corvex hulls, by taking
adwantageof theinternalstructureof the matriceswhich oftenhasanappealinggraphtheoreticinterpretation.

poster John Ting-Yung Wen Passvity-basedMethodologyfor Network Trafc Man-
RensselagPolytechnidnstitute agement

Abstract Wewill presentaunifying methodologyor distributedoptimizationfor network traf c managemenfromtrafc
routing, o w regulation,to power control. The foundationof our work is the conceptof passiity, which is motivatedby
enegy consenation or dissipationin physical systemsand haslong beenusedin the stability analysisand designof
nonlinearfeedbacksystems.t is anidealtool for network stability analysisandcontrol designdueto its applicability to
nonlinearsystemsand closelinkageto optimization. Throughthe passvity approachwe have developednew classeof
distributeddynamicoptimizationalgorithmsandexplicit conditionsfor their stability androbustness.

Jointwork with Murat Arcak and XingzheFan Dept. of Electrical, Computey & System<£EngineeringRensselaePoly-
techniclnstitute, Troy, NY 12180.

poster SichaoYang An Ef cient Mechanismfor Allocation of a Divisible
Univ. of Illinios, Urbana-Champaign Goodwith Its Application to Network ResourceAlloca-
tion

Abstiact We proposeanef cient mechanisnfor allocationof adivisible good. Strateyic buyersplay agameby submitting
bidstotheseller Thesellerallocateghegoodin proportionto thebidsandchagesthebuyersnonuniformpricesaccording
to the mechanism.Undersomemild conditionson the valuationfunctionsof the buyers,thereis a unigueNEP andthe
allocationat the NEP is efcient. The priceschagedto the buyersat the NEP are boundedabove, and can be made
arbitrarily closeto the market clearingprice for price-takingbuyers. The relationshipto work of Vikrey-Clark-Groves,
JohariandTsitsiklis,andSangh& andHajekis discussed.

poster Lei Ying Global Stability of InternetCongestionControllerswith
U of lllinois - Urbana-Champaign HeterogeneouBelays

Abstract We studythe problemof designingglobally stable scalablecongestiorcontrolalgorithmsfor the Internet.Prior
work hasprimarily usedlinear stability as the criterion for sucha design. Global stability hasbeenstudiedonly for
singlenode,singlesourceproblems.Here,we obtainconditionsfor a generatopologynetwork accessetly sourceswith
heterogeneoudelays.We obtaina sufcient conditionfor globalstability in termsof theincrease/decreagarametersf
the congestiorcontrolalgorithmandthe price functionsusedat thelinks.

Tuesday March 9

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

9:00 Coffee ReceptiorROOmEE/CS3-176
9:30 Marty Reiman Revenue Managementfor a TelecommunicationdNet-
LucentTechnologies work

Abstact We considertwo related revenuemanagementproblemsfor a telecommunicationeetwork. In both problems
thereis a x ednetwork consistingof a setof interconnectedinks, eachwith a speci ed capacity Therearealsoseveral
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customerclasseseachof whichis associatedvith aroutein the network. Customergontractin advancefor a x edroute

overalongtermperiod(e.g.,six months).We assumehatthecontractinterval beginsatthesametime, T, for all customers.
In both problemsthe objective is to maximizethe total expectedrevenueobtainedduring [0, T]. In the rst problemthe

arrival ratesdependon the postedpricesfor the variousroutesaccordingto a known demandfunction, andwe consider
theproblemof dynamicallychoosinghepricesover[0,T]. In thesecondoroblemwe assumex edpricesandarrival rates,
anduseadmissiorcontrol.

Whenthe bandwidthon all of thelinks is large,whichis typically truein practice anasymptoticapproacttanbe usedto
obtaingoodpoliciesfor both problems.Fluid level (stronglaw of large numbers)esultsyield an “openloop' policy for
eachproblem. Diffusion (centrallimit theorem)analysisyields “corrections'to the uid policiesthat performextremely
well.

Basedon joint work with RamiAtar andQiongWang.

10:20 Discussion

10:30 CoffeeBreak ReceptiorROomEE/CS3-176

11:00 FernandoL. Alvarado TheRole of Uncertaintyon Bidding Stratejiesfor Pover
University of WisconsinMadison SystemMarkets

Abstract Bidding by market participantsis the cornerstoneof power markets. It is typically assumedhat the optimal
bidding stratey in uniform price auctionsis to bid marminal productioncostsin the absencef market power. However
this obsenationis only valid undersomerestrictive assumptionsin general,evenfor a price-talerin “simple” uniform
priceauctionmarkets,optimalbiddingin electricity marketsrequiresmorecomple stratggiesanddependdo a nontrivial
extent on the statisticalcharacterizatiorf the price uncertaintyof markets. This is becausef two mainreasons.One,
“simple” uniform priceelectricitymarketauctionsnvolving morethanoneproductaredonesequentiallyandexpectations
of clearingpricesin future auctionsaffect bidsin presentauctions.Two, the costcharacteristicandnatureof operational
constraintsaare complex — typically they arenon-comwvex andhave signi cant inter-temporalfeatures— andthey affect
bidsin a complex way. This paperillustratesvia simple exampleshow eachof several realitiesof actualpower markets
canin uence bidding patternsby a generatar The paperis a direct extraction andslight extensionof someprior work
doneby the authorswhich hasbeenreportedon several Web sites. In this studywe createa world in which startupand
shutdavn costsarenot negligible, wheretheremaybeinter-temporalrestrictionsasto a generators ability to operateand
wherea bidderhasmorethanone (mutually exclusive) productto offer (in our examplesyesenesandenegy) andwhere
the market clearingprice for the productis uncertain.We restrictour attentionto a singlegeneratothatis a price taker,
meaningthatthegeneratois unableto in uence clearingpricewith its bid. We illustratefour effects: (a) the natureof the
uncertainfuture pricescandrasticallyaffect bidding behaior, (b) the volatility parameteassociatedavith the uncertainty
andnot just its meanvalue canhave anin uence on optimal bidding behaior, (c) operationarestrictionsthatin uence
multi-periodbids canhave animpacton behaior, and(d) correlationor lack of correlationbetweerthe uncertainprices
of multiple productsoffered(enegy andresenesin our examples)canaffect optimalbidding behaior. We alsoillustrate
how amore“complete”(andconsequentlynorecomplex) market designcansimplify biddingbehavior, thusleadingto an
inherenttradeof betweersimplicity of market designandsimplicity of biddingbehavior.

Jointwork with RajeshRajaraman

11:50 Discussion

12:00 Lunch Break

1:30 Andrew M. Odlyzko Pricing and Architectureof the Internet: Historical Per
Universityof Minnesota spectvesfrom Telecommunicationand Transportation
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Abstract Sophisticategricing hasoften beenofferedasa solutionto variousassortedie cienciesof the Internet. So
farthis hasnot succeededandin generahistoricalprecedentérom telecommunication®r introductionof differentiated
serviceandcomplicatecchaging methodson the Internetarediscouraging.

On the otherhand,the history of transportatiorpresentsa differentpicture,with frequentmovementgowardsincreasing
pricediscriminationandmorecomplicatedpricing (althoughwith mary notevorthy reversals).Chaging accordingto the
natureof thegoodsbeingtransportedasbeenandcontinuego bethenorm. Sincetheincentivesto price discriminateare
increasingandtheability to dosois alsogrowing, it is concevablethattelecommunicationsiight breakwith its historical
recordandfollow the exampleof transportationlt is thereforeof interestto examinethe evolution of pricing andquality
differentiationin transportation.

2:20 Discussion

2:30 CoffeeBreak ReceptiorROomEE/CS3-176

3:00 SecondChances Spealersof the dayrespondo furtherquestionssugges-
tions, re-frametheir main points, look toward future di-
rections.

DIGIT AL TECHNOLOGY CENTER, 402Walter Library:

4:30, in 402 Reception
WalterLibrary

5:00, in 402 John N. Tsitsiklis A GameTheoreticView of Ef ciency Lossin Network
WalterLibrary =~ Massachusettsstituteof Technology =~ Resourcéllocation

Abstract The internethasevolved into a heterogeneousystem,comprisedof mary userswho valuetheir own perfor
mance,ratherthanthe ef ciency of the systemas a whole; asa result, proposalgor network resourceallocationmust
be robust againstself-interesteehaior of the network users. With this motivation, we analyzea network congestion
gamein whichthe usersof congestednite-capacity links anticipatethe effect of theiractionsonthelink prices.We shov
existenceof a Nashequilibrium, discussuniquenessandestablisithatthe ef ciency of the systemdropsby nomorethan
25%relative to the socialoptimum.

We consideiseveralgeneralizationssuchas: (a) competitionfor anunconstrainedesourcevhichis pricedaccordingo its
maurginal cost;(b) amoregeneraresourcellocationmechanisnin which a setof producersompetedor alimited amount
of availableresources(c) a symmetricakituationinvolving a setof competingsuppliers.

Thisis joint work with RameshlohariandShieMannot

WednesdayMar ch 10

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

9:00 Coffee ReceptiorROOmMEE/CS3-176

9:30 John N. Tsitsiklis Ef ciency Lossin ResourceAllocation and SupplierSe-
Massachusettsistituteof Technology  lectionGames

Abstiact Motivatedby certainproposaldor network resourceallocation,we analyzea simplegamein which the usersof
congestedhite-capacity links anticipatethe effect of theiractionsonthelink prices.We discussxistenceanduniqueness
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of a Nashequilibrium, and establishthat the ef ciency of the systemdropsby no more than 25% relative to the social
optimum. We alsodiscussthe casewherethelink capacityis elasticbut costly We extendtheresultsto a moregeneral
resourceallocationmechanisnin which a setof producersompetdor alimited amountof availableresources.

Motivatedby electricity markets,we consideran analogoussituationinvolving a setof competingsupplierswho bid in
orderto satisfyaprespeci eddemandWe shaw thatif eachproducers“bid” consistof asupplyfunctionwithin acertain
one-parametefiamily, the ef ciency lossat a resultingNashequilibrium canbe boundedanddecreaseto zerowith the
numberof suppliers.

Finally, we arguethatthe particularfamiliesof demandandsupplyfunctionswe considerarethe only onesthat possess
certaindesirableproperties.

Thisis joint work with Rameshlohariand ShieMannot

10:20 Discussion

10:30 CoffeeBreak ReceptiorRoOomEE/CS3-176

11:00 SeanP. Meyn Dynamicsof Ancillary ServicePricesin Pover Networks
Universityof lllinois, Urbana-
Champaign

Abstract The talk concernsresourceallocation, pricing, and performanceevaluationin electric power markets. Our
ultimategoalis theintegrationof new approachet dynamiccontrolof stochasticetworks,with recentresultsconcerning
the competitive market equilibrium in network industries,to obtain comprehensie approacheso model reductionand
controlfor network-level bulk power systems.

Thetalk will describesomemodestrst steps:

(i) A dynamic o w modelconstructedor a single-consumemodelin analogywith a standardstochastiqueuingmodel.
(i) Theapproximatiorof the socially-optimalpolicy by anexplicit thresholdpolicy.

(iif) Theinability to sustainthe socially-optimalpolicy asa decentralizednarket outcome.

Generalizationto complex modelsarealsodescribed.

Jointwork with Prof.1-K. Cho,Departmenbf EconomicsandMike Chen,CoordinatedscienceLaboratory
Presentatioavailableon-line http://black.csl.uiuc.edéieyn/pages/INA04. pof

11:50 Discussion

12:30 SecondChances Spealersof the dayrespondo furtherquestionssugges-
tions, re-frametheir main points, look toward future di-
rections.

Thursday, March 11

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

9:00 Coffee ReceptiorROOmEE/CS3-176

9:30 GeorgeC. Verghese Power Network Dynamics: Questions Examples,Prob-
Massachusettsstituteof Technology  lems

Abstract Thetalk will centeron questiongelatedto the modeling,estimationand control of power network dynamics,
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andwill elaborateon someof thesequestionswith illustrative or evocative examples,somedravn from the work of our
group.Problemsof potentialinterestto appliedmathematicianwill behighlighted. Thequestionsncludethefollowing:

How are power networks differentfrom communicatiometworks? What are the componentsinterconnectiongandim-

portantvariables? What is normally known aboutthem, who knows, and when? How canonerecognizeand expose
featureghatare dynamicallyimportant?How doesthe graphstructureof the network affect its dynamicbehaior? Are

therecontrol stratgiesthat exploit connectiondetweengraphstructureand dynamics?What sortsof deterministicand
stochasti@aggreyationor simpli cation aredesirableor possiblein studyingdynamicbehaior? Whathasto be or canbe
donein adecentralizedashion,andwhatin centralizedashion?How andwhenarefailurescon ned, how andwhendo
they cascad®ut of control?

10:20 Discussion

10:30 CoffeeBreak ReceptiorROOmEE/CS3-176

11:00 Shi-Jie Deng Heavy-tailed GARCHModels: PricingandRisk Manage-
Geogia Instituteof Technology mentApplicationsin Electric Pover Markets

Abstract Eneigy markets,in particular electricity marketsgrow rapidly asa resultof the restructuringof electricpower
industriesaroundthe world. An accurateelectricity price modelis crucial for both assetvaluationandrisk management
applications.

In the rst half of thetalk, we proposealternatve non-Gaussia@®ARCH modelsthatcould potentiallycapturethe aspects
of heavy-tail andvolatility clusteringin electricity spotpricesinducedby mean-rgersion jumpsandstochastic/olatility.
We estimateheseGARCH modelsby applyinga two-stepquasi-maximuniik elihoodscheme The two-stepapproachs
validatedby Monte Carlo simulation.In the secondhalf, we concernthe problemof constructingcon denceintervalsfor
the conditionalquantile(namely Value-at-Riskpasedon a GARCH modelwith heavy-tailed innovations. This problem
hasnot beenaddressedh the existing literatureto our bestknowledge. Two methodsare proposed:oneis the normal
approximatiormethodandthe otheris thedatatilting method.Thesetwo methodsarecompared/ia Monte Carlosimula-
tion, andareappliedto estimatethe Value-at-Riskof individual electricity forward contractaswell aselectricitydemands
atdifferenttradinghubs.

Thistalk is basedonjoint workswith WenjiangJiangandLiang Peng et. al.

11:50 Discussion

12:00 Lunch Break

1:30 Bruce Hajek OntheFlow of Bits andBucksin thelnternet
University of lllinois, Urbana-
Champaign

Abstiact The Internetis a collection of thousand®f autonomousouting domains. The organizationis to someextent
hierarchicalwith acliqueof tier 1 networksatthetoplevel. Thestructurds farfrom tree-like, dueto peeringarrangements
and multi-homing of networks. We presenta generalframenork for modelinghierarchicalnetworks, basedon several
methoddor aggreyationof buyers,andseveralmethoddor determiningheequialentdemandf asetof agentcompeting
in parallel. Basic questionsaddressedre the questionof whenprot functionsare unimodalin the offered price or
bandwidthoffered(so that hill-climbing succeed#n maximizingpro t), efciency of allocation,andtransferof demand
throughintermediateagents.

In addition,threeresultsarepresentedegardingthe costof anarchyfor at networks. Thiswork, relatedto recentwork of
JohariandTsitsiklis, addressetheamountof inef ciency causedy stratgic behaior of buyers.

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

2:30 CoffeeBreak ReceptiorROomEE/CS3-176

3:00 SecondChances Spealersof the dayrespondo furtherquestionssugges-
tions, re-frametheir main points, look toward future di-
rections.

6:00 Workshop Dinner Mangia,1501University Ave. SE Minneapolis

Friday, March 12

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

9:00 Coffee ReceptiorROOmMEE/CS3-176

9:30 Eva Tardos Priceof Anarchyin Network Games
CornellUniversity

Abstract We approachraditionalalgorithmicquestionsn networks from the perspectie of gametheory: we will focus
on settingswheremultiple agentseachpursuetheir own sel sh interestsgachrepresentedy his own objective function.
We will quantifythe degradationof quality of solutioncausedy the sel sh behaior of usersanddesignalgorithmsthat
canhelpmitigatethis degradation.

We considera “sel sh” routingin which eachnetwork userroutesits traf c on the minimum-lateng pathavailableto it,
ignoring the lateng of all otherusers.We comparethis “sel sh” routingto a social optimum,wherethe objectie is to
routetrafc suchthatthe sumof all travel times—thetotal lateng/—is minimized. In generalthe “sel sh” assignmenof
traf ¢ to pathswill notminimizethetotallateng, i.e.,thelack of centralregulationdegradesetwork performanceln this
talk wewill quantifythedegradatiorof network performancelueto unrggulatedraf c. Jointwork with Tim Roughgarden,
HenryLin andAsherWalkover.

Wewill alsomentionresultsfor asimplenetwork designgame whichis joint work with A. Dasguptak. Anshelerich and
T. Wexler.

10:20 Discussion
10:30 CoffeeBreak ReceptiorROOomEE/CS3-176
11:00 Ruth J. Williams Fluid andBrownianModelsof Congestiorat Flow Level

Universityof California, SanDiego

Abstract Massoulieand Robertshave introducedand studieda o w level model of Internetcongestioncontrol, that
representshe randomlyvarying numberof o ws presentn a network wherebandwidthis dynamicallysharecbetween
elasticdocumentransfers.

In thistalk, balanceduid modelsandBrowniannetworkswill beusedto investigatehe behaior of the o w level model
in heavy traf c, undercertainassumptionsParticularinterestattachego the phenomenormf entrainmentwherebycon-
gestionat someresourcesnay preventotherresource$rom working at their full capacity

Thistalk is basedonjoint work with FrankKelly, Weining KangandNam Lee.
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11:50 Discussion

12:00 SecondChances Spealersof the dayrespondo furtherquestionssugges-
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
Questiondor TransmissiorNetwork Policy, Controland
Pricing

Panelmembes: Tom Overbye;RossBaldick, ChrisDeMarco.

Abstiact This panelwill rst review the eventssurroundingthe U.S. blackout of August2003. Using simulationand
visualizationtools, Tom Overbyewill brie y illustratethe sequence&ndmechanism®f transmissiorequipmentailures
thatled to cascadingnetwork failure andblackout. The discussionwill usetheseeventsto motivatechallengedacedin

both shortertime scalecontrol policiesfor allocatingtransmissiorresourcesand longerterm pricing policiesto create
incentive for "appropriate"transmissiorexpansion.The panelandgroupdiscussiorto follow will seekto lay groundwork
for futurework on mathematicamodelsandanalyseshatmightrationallyinform the policy decisiongacingthe US power
grid.

vspace3g
Saturday, March 13
All talks arein Lecture Hall EE/CS 3-180unlessotherwise noted.
9:00 Coffee ReceptiorROOmEE/CS3-176
9:30 ThomasOverbye Pawer SystemControl: Enhancinghe Human-Systenn-
University of lllinois, Urbana- terface
Champaign

Abstract Someof the operationof the electric grid is automated.However, this degreeof automationis much lower
thanmary peopleassume Humanoperatorsarevery much“in theloop; particularlyduring emegeng situationssuch
asduring the time periodleadingup to the August 14th blackout. This work examineshow delayin the human-system
interfacecanadwerselyaffectthe operationof the grid, andthenexaminestechniquedo enhancinghis interface,with the
goalof reducingcontroldelay Thework discussemethoddor helpingoperatorgo quickly extractvital informationfrom
thelargeamountof power systemdata,andto translatethisinformationinto effective controlactions.

10:20 Discussion

10:30 CoffeeBreak ReceptiorROOmEE/CS3-176

11:00 Christopher L. DeMarco A Phasé&ransitionModelfor Cascadindelementrailures
University of Wisconsin,Madison in ElectricPowver Networks

Abstiact Theautomatedemovalfrom serviceof branchelement@&ndgenerationunitsexperiencingverloadsuringlarge
transientpower o wsin theelectricgrid playeda signi cant role in the easterrlJ.S. blackout of August2003. Thework
heredevelopsa modelof the electromechanicalynamicsof the electricpower grid, augmentedy componentmodelsto

16



representemoval from serviceof transmissiorbranchesandgeneratinginits whena speci ed thresholdof branch o w
or frequeng excursionare exceeded.Assessinghe impactof suchprotectie thresholdson network dynamicresponse
and control haslong represente@ severe challengein power systemsanalysis,with heuristicselectionof scenariogor
time domainsimulationrepresentinghe only practicalapproactin theindustry Therepresentatiodevelopedhereseeks
to analytically capturerelevantaspectof cascadindailure,in which the outageof a network elementstimulatesfurther
transientexcursionsin the systemstate,risking further overloadsand elementremovals. We will demonstratehat with
certaincommonapproximationsthestructureof thenetwork dynamicswith elemenfailureadmitsaclosedform Lyapunw
function,anddisplaysmultiple stableequilibriaassociateavith progressiely degradecdhetwork con gurations. Theability
of the systemto recover from oneor morenetwork elementremovals canthenbe assesselly judging whetheror not the
systemtrajectoryis capturedin the attractve basin of one of theseequilibria. Moreover, the availability of a global
Lyapuna function associatedavith the network dynamicsprovidesa meansof approximatingthesebasinsof attraction,
with possiblyfor atractableassessmemf theimpactof elementprotectionthresholds.

11:50 Discussion
12:00 SecondChances Spealersof the dayrespondo furtherquestionssugges-
tions, re-frametheir main points, look toward future di-
rections.
12:30 Concluding Remarks by Organizers
12:40 End of Workshop
| Monday, March 15 |
The3:00IMA breakwill bein Lind Hall 400.
| Tuesday March 16 |
The 10:30IMA breakwill bein Lind Hall 400.
IMA POSTDOC SEMINAR, 409Lind Hall:
11:15-12:15 llze Ziedins OptimalRoutingin Parallel TandemQueueswith Loss

Universityof Auckland,New Zealand

Abstract In mary queueingsystemsindividually optimalandsocially optimalpolices(whetherfor admissioror routing)
canbe very different. This talk will look at a systemof parallel nite tandemqueueswith loss. For this system when
customerghooseoutesthatminimizetheirindividual lossprobabilityit cansometimede optimalto choosequeueswith
morecustomeralreadypresentand/orwith greateresidualservicerequirementgwhereprecedingcustomersarefurther
from their nal destination).Theseindividually optimal policieswill be comparedwith socially optimalrouting policies
obtainedin the limit asthe numberof possibleroutesbecomedarge. This is joint work with Ru-ShuoSheuand Scott
Spicer

ThelMA PostdocSeminaiis organizedoy
Antar BandyopadhyagndGerardAwanou.

SPECIAL SEMINAR, 409Lind Hall:
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1:30-2:30 Tom Kurtz In nite DimensionalSemimartingalesand Corvergence
University of Wisconsin- Madison of Stochastidntegrals

Abstract Stochastidgntegrationfor nite-dimensionalsemimartingalewill bereviewedbrie y andextendedto a classof
in nite dimensionsemimartingalesThe classincludesspace-timé?oissorrandommeasuresspace-timgsaussiarwhite
noise,worthy martingale(random)measure@ the senseof Walsh,andlimits of empiricalmeasures.

WednesdayMar ch 17

The10:30IMA breakwill bein Lind Hall 400.

SPECIAL SEMINAR, 409Lind Hall:

1:30-2:30 Tom Kurtz In nite DimensionalSemimartingalesand Corvergence
University of Wisconsin- Madison of Stochastidntegrals

Abstract Themappingthattakestheintegrandandintegratorinto the stochastidntegral is not continuous Consequently
convergencein distribution of a sequencef integrandsand integratorsdoesnot necessarilyimply convergenceof the
correspondingtochastiéntegrals. Conditionsaregivenunderwhich this implicationis valid.

Thursday, March 18

The10:30IMA breakwill bein Lind Hall 400.
SPECIAL SEMINAR, 409Lind Hall:

11-12 Tom Kurtz In nite DimensionalSemimartingalesand Corvergence
University of Wisconsin- Madison of Stochastidntegrals

Abstract Applicationsof the convergencetheoremswill be given, including veri cation of diffusion approximations,
averagingtheoremsandconsisteng of simulationschemes.

COMPLEX SYSTEMS SEMINAR, Lind Hall 409:

1:30 David McDonald Mean Field Corvergenceof a Rate Model of Multiple
University of Ottava TCP Connectiond hrougha Buffer ImplementingRED

Abstract (Jointwork with J. Reynier) RED (RandomEarly Detection)have beensuggestedvhenmultiple TCP sessions
aremultiplexedthrougha bottleneckbuffer. The ideais to detectcongestiorbeforethe buffer over ows by droppingor
marking paclketswith a probability thatincreasewith the queuelength. The objectivesare an equitabledistribution of
pacletloss,reducedsynchronizatioriogethemwith reducedpacletloss,delay anddelayvariation.

Baccelli, McDonaldand Reynier have proposeda rate modelfor multiple TCP connectionsn the congestioravoidance
regime multiplexed througha bottleneckbuffer implementingRED. The window sizesof eachTCP sessiorevolve like
independentlynamicalsystemscoupledby the queuelengthat the buffer. The key ideais to considerthe histogramof
window sizesasa randommeasureoupledwith the queue.Herewe prove the conjecturemadein the earlierwork that
asthe numberof connectiondendsto in nity this systemconvergesto a deterministicmean- eld limit comprisingthe
window sizedensitycoupledwith a deterministicqueue.

Friday, March 19

The10:30IMA breakwill bein Lind Hall 400.
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‘ Monday, Mar ch 22 ‘

The3:00IMA breakwill bein Lind Hall 400.

| Tuesday March 23 |

The10:30IMA breakwill bein Lind Hall 400.
IMA POSTDOC SEMINAR, 409Lind Hall:

11:15-12:15 Noam Berger Non-uniquenesfor speci cationsin ¢2+¢
Californialnstituteof Technology

Abstract Keane,Berbeeandothershave studiedthe questionof which speci cations(aka g-functions)admit a unique
Gibbs measure. Bramsonand Kalikow constructedhe rst exampleof a regular and continuousspeci cation which
admitsmultiple measureskor every p > 2, we constructa regularandcontinuousspeci cation,whosevariationis in (7,
thatadmitsmultiple GibbsmeasuresThis shows thata recentconditionof Obeig andJohanssois tight. Jointwork with
ChristopheHoffmanandVladasSidoravicius.

ThelMA PostdocSeminaiis organizedoy
Antar BandyopadhyapndGerardAwanou.

WednesdayMar ch 24

The10:30IMA breakwill bein Lind Hall 400.

BROWN BAG SEMINAR, Lind Hall 409:

12:00 Chuan-HsiangHan VarianceReductionfor Monte Carlo Methodsto Evalu-
IMA ateOptionPricesUnderMulti-FactorStochastid/olatility
Models

Abstiact Seehttp://www.ima.umn.edarai/brownbag/index.html

ThelMA Brown Bag Seminaiis organizedby
Tim GaroniandTamonStephen.

Thursday, March 25

The10:30IMA breakwill bein Lind Hall 400.
COMPLEX SYSTEMSSEMINAR, Lind Hall 409:

1:30pm Arkady Khodursky Spatialpatternsof transcriptionalctiity in the chromo-
Universityof Minnesota someof Esderichia coli

Abstract We useda combinationof genomicandsignalprocessingechniqueso investigatehe propertieof transcription
in thegenomeof Esderichia coli asafunctionof the positionof genesonthechromosomeTranscriptionahctiity of the
bacterialchromosomevasrepresentedsa signalin a spatialdomain. Analysisof the signalrevealedthe existenceof a
structure(patterns)n the spatialseriesof transcriptionalctivity. The statisticallysigni cant patternscould be classi ed
on the basisof spatialrangesof correlationsinto threecategories:i) short-rangepver18-20kbp; ii) medium-rangeover
100-125kbp; iii) long-range,over 600-800kbp. Localizationof structuralcomponentsinitially de ned in the overall
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signal,revealedanasymmetryin the distribution of spatialpatternsof transcriptionalongthe bacterialchromosomeWe
demonstratethat transcriptionapatternscould be modulatedoharmacologicallyandgenetically lik ely throughinterfer
encewith the DNA gyrasefunction. We obsened that the distribution of DNA gyrasealongthe bacterialchromosome
might play a critical role in the spatialpatternformation. All theseobsenationstakentogetheroffer for the rst time a
strongevidenceof physiologicallydeterminechigherorderorganizatiorof transcriptionin the bacterialchromosome.

Friday, March 26

The10:30IMA breakwill bein Lind Hall 400.
IMA/MCIM INDUSTRIAL PROBLEM SEMINAR, 570Vincent Hall:

1:25pm llya Kolmanovsky ParameteiGovernorsfor ConstrainedNonlinearSystems
Ford Motor Compalty

Abstract Pointwise-in-timestateandcontrol constraintgepresensomeof the key challenges$n mary automotve powver
train control problems. Althoughfor speci ¢ applicationghe engineersare usually successfuin treatingthe constraints
on a case-by-casbasis,systematiacontrol systemdesigntechniqueghatdealwith constraintsareof signi cant interest,
andthey hold promiseto greatlyreducethe developmentime andeffort.

In particular Model Predictize Control(MPC) providesa e xible andpowerful framework for enforcingconstraintsvhile
optimizing systemperformance.The MPC is basedon an on-line dynamicoptimizationof the control input subjectto
constraintspver arecedinghorizon. By augmentingan MPC controllerwith on-line parameteestimationandaccounting
upfrontfor uncertaintieandunmeasuredisturbancesn its design,robust constraintenforcementanbe guaranteedit
thesametime, for memoryandchronometricéimited automotive microcontrollersmplementingageneraMPC controller
canbe intricate. Suboptimalschemeshat apply on-line optimizationonly to selectechbarameterén the nominalcontrol
laws canreducethe computationatequirementsnd deal effectively with pointwise-in-timeconstraints. Thesereduced
compleity embeddedptimization(EO) algorithmsarereferredto asparametegovernors.

The talk will startby reviewing someof the powertraincontrol applicationsin which dealingwith constraintds anim-
portantpriority. The parametegovernorsandtheir theoreticalpropertieswill be describechext andillustratedwith sev-
eral examples. The resultswill be specializedo threeclasseof parametegovernorsthatinclude referencegovernors,
feed-forward governorsand gain governors. Otherapplicationsof parameteigoverning-like ideasto on-line parameter
estimationwill betouchedupon.

Monday, Mar ch 29

Special IMA Short Course:
Toolsfor Modeling and Data Analysisin Finance/Asset
Pricing
29 March-2April 2004
Spealers: MarcoAvellanedg Courantinstituteof MathematicalSciences)Blaise

G. Morton (EBF Funds),SrdjanD. Stojanwic (Universityof Cincinnati),CarlosFabian
Tolmaslky (Camill, Inc.),

Seehttp://www.ima.umn.edu/compiéspring/sc2html

This tutorial recountsthe stateof the art in assetpricing theory and modeling. In mary casesmodelscan be crucial
for decision-makingndthe allocationof nancial resourceslnvestmentbanks,oftenthe mostef cient usersof capital,
managetheir trading portfolios usingsimulationmodelscalibratedto hundred=f tradedinstruments.Thesemodelsare
usedto priceilliquid instrumentsaswell asto managethe exposureof the rms to market and credit risk. The result
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is a moreefcient useof economiccapitaland, hopefully, a moretransparentelationbetweennancial institutionsand
regulators.Leadingtheoretician@ndpractitionerswill lectureon themodelsusedin themainassetlasses.

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

8:30 Coffeeand Registration ReceptiorROOmEE/CS3-176

9:15 DouglasN. Arnold, Scot Adams, and WelcomeandIntroduction
Organizers

9:30-10:15 Srdjan D. Stojanovic University of Cincinnati Stocksand Options: Integrating
Universityof Cincinnati DataAnalysisandPortfolio Optimization

Syllalus 1. EuropeanOptions. Derivation of the Black-ScholePDE, and Monte-Carloveri cation of the derivation.
Black-Scholedormula. Effect of dividends. Comparisorwith the Cox, Ross,and Rubinsteinbinomial model. Time-
dependenBlack-Scholegormula. Optionsdata.Elementaryimplied volatility.

2. AmericanOptions. Finite differencesolutionfor the price-dependerBlack-Schole$?DE. Early exercisepossibility—
optimal stoppingproblem. Finite differencesolutionof the free boundary(obstacle)problemfor the Black-Schole?DE.
Dividendeffectonthefreeboundary

3. Portfolio Optimization. Self- nancing portfolios. Merton's optimal portfolio theory Merton's Hamilton-Jacobi-
BellmanPDE andit's solution. Effect of incompleteinformationaboutappreciatiorrates. Optimal portfolios involving
options.Otherfully non-linealPDEsin portfolio optimization.Black-Schole$DEre-derivedvia optimalportfolio theory
Stochastiovolatility, andotherextensions.

4. InverseProblems.Derivation of the Dupire PDE. Non-elementarynethodgor implied volatility, andotherparameter
identi cation problems.Inverseproblemsfor Dupire PDEsandobstaclegproblems.Regularizationissues, nite difference
solutions.

10:15-10:30 Break ReceptiorROomEE/CS3-176
10:30-11:15 Srdjan D. Stojanovic University of Cincinnati Stocksand Options: Integrating
Universityof Cincinnati DataAnalysisandPortfolio Optimization(Part 2)

Syllahus Seeabove.

11:15-1:30 Lunch Break

1:30-2:15 Srdjan D. Stojanovic University of CincinnatiStocksand Options: Integrating
Universityof Cincinnati DataAnalysisandPortfolio Optimization(Part 3)

Syllahus Seeabove.

2:15-2:30 Break ReceptiorROomEE/CS3-176
2:30-3:15 Srdjan D. Stojanovic University of Cincinnati Stocksand Options: Integrating
Universityof Cincinnati DataAnalysisandPortfolio Optimization(Part 4)

Syllahus Seeabove.
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Tuesday Mar ch 30

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

9:00 Coffee ReceptiorROOmMEE/CS3-176
9:30-10:15 Glenn J. Satty PracticalAspectsof Risk, Utility, and Derivative Valua-
Telluride AssetManagement tion

Syllalus 1. Utility andBehavior: practicalexamplesof why rationalpeoplebehae differently whetheror notthey have
thesameinformation,andhow utility andbehaior impact nancial marketsandpricing of nancial instruments.

2. Fundamentalntuition behindDerivative Pricing: reducingthe Black-Scholesquationandits solutionto a “trading
intuitive” form, in orderto understandhow tradersandrisk controllersusethe equationandformulaein their daily work.

3. Relationshiphetweer&Gamma;and&Theta;: how amarket maker risk manages positionin realtime. In this section
we discussvaysa market maker makesmoney on bothshortandlong termpositions.If time permitswe will alsodiscuss
classicabportfolio insuranceandits effect on the market.

4. Topicson Demand: accordingto the group we can discussother issues,including differentdynamicsin different
markets,actualvs theoreticaldistributions,exotic options,or othertopicsof interest.If time permitswe mayhave a mock
tradingsession.

10:15-10:30 Break ReceptiorROomEE/CS3-176
10:30-11:15 Glenn J. Satty PracticalAspectsof Risk, Utility, and Derivative Valua-
Telluride AssetManagement tion (Part2)

Syllahus Seeabove.

11:15-1:30 Lunch Break

1:30-2:15 Glenn J. Satty PracticalAspectsof Risk, Utility, and Derivative Valua-
Telluride AssetManagement tion (Part 3)

Syllalus Seeabove.

2:15-2:30 Break ReceptiorROomEE/CS3-176
2:30-3:15 Glenn J. Satty PracticalAspectsof Risk, Utility, and Derivative Valua-
Telluride AssetManagement tion (Part4)

Syllalus Seeabove.
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IMA PublicLecture:
Behavioral Finance - The Closed End Fund Puzzle

30 March2004,7:00pm,Room100SmithHall
Spealer: StepherA. Ross(MIT)

Seehttp://www.ima.umn.edu/pukc-lecture/203-04/ross/inde&.html

5:00-6:30 Reception Lind Hall 400

7:00 StephenA. Ross Behavioral Finance- The ClosedEnd FundPuzzle
Massachusettsistituteof Technology Room100Smith Hall

Abstract Frustratedy dif culties in explainingseeminglyaberrantnancial marketbehaior usingcontemporarynethods
of nancial economicsa new schoolof behaioral nance hasarisenthat mixespsychologyandeconomics.Despitethe

super cial appealof this multi-disciplinaryapproachthis talk critiquesbehaioral nance by usingthe analytictools of

optionpricing theoryto solve a canonciapuzzleof behaioral nance - theclosedendfund discount.

‘ WednesdayMarch 31

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

9:00 Coffee ReceptiorROOmEE/CS3-176
9:30-10:15 Carlos Fabian Tolmasky Derivativesin CommodityMarkets
Camill, Inc.

Syllalus 1. Generalities. Consumptionand non-consumptiorcommodities. Storage. Arbitrage relationships. Con-
venienceyield. Contango,backwardation. Seasonality Futuresand Swaps. Mechanics: exchangetradedcontracts,
overthe-countecontracts Basisrisk. Hedging.Example:Metallgesellschaft.

2. Descriptionof somemarket structuresand participants: metals,grains, enegy (petroleum,naturalgas, electricity),
weather

3. More on Swaps. Vanilla Optionson futures. Spreadoptions: craks,crushandtimespreadptions. Asian optionsand
optionson swaps.

4. Termstructuremodels. Onefactormodels. Stochasticconvenienceyield. Gibsonand Schwartz model. Statisticsof
variousfuturesandvolatility curves.Multicurve markets,intraandinter curve correlations.

5. Petroleummarketrevisited: the market asa descriptionof are nery andits economics.

10:15-10:30 Break ReceptiorROomEE/CS3-176
10:30-11:15 Carlos Fabian Tolmasky Derivativesin CommodityMarkets(Part 2)
Camill, Inc.

Syllahus Seeabove.

11:15-1:30 Lunch Break
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1:30-2:15 Carlos Fabian Tolmasky Derivativesin CommodityMarkets(Part 3)
Cauill, Inc.

Syllalus Seeabove.

2:15-2:30 Break ReceptiorROOomEE/CS3-176
2:30-3:15 Carlos Fabian Tolmasky Derivativesin CommodityMarkets(Part 4)
Cauill, Inc.

Syllalus Seeabove.

Thursday, April 1

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

9:00 Coffee ReceptiorROOmEE/CS3-176
9:30-10:15 Blaise G. Morton Quantitatve Methodsfor PricingFixed-IncomeSecurities
EBF Funds (Basedon notesby BlaiseMorton andThomasSpiggel)

Syllalus 1. Introductionto Bondsandthe Fixed-IncomeMarkets. Whatis the market structureandwho arethe players.
Basicmodelsof TreasuryYield curves. Practicaland philosophicalissueswith continuousyield curves. Backto reality
with treasuryswapandageng dealerscreensguotingcorventions.Treasurycurve modelingtechniquesndbasicanaly-
sessuchasduration,corvexity andthe corvexity bias.Understandinghe shapeof thetreasurycurve (following limanen).
A formulafor expectedbondreturn

2. Interest-Rate&Swapsandthe LIBOR Curve. Basicmodels.Building the LIBOR (rate)curve. Money market, interest-
rate swapsand Eurodollarfutures. The corvexity biasin EurodollarFutures(following Burghardt). The repomarket —
Basictradesanddeterminingfair value.De nitions of spreadradingand x ed-incomearbitrage.

3. StochastidModelsandDerivativesPricing. Black's modelappliedto pricing interest-ratecaps, oors. Binomial trees
for pricing callablebondsusingthe option-adjustedpread(OAS). PDE pricing modelsbasedon stochastidifferential
equations.example: the rst corvertible bond model of Brennanand Schwartz. Market Models, example: swaption
pricing.

10:15-10:30 Break ReceptiorROomEE/CS3-176
10:30-11:15 Blaise G. Morton Quantitatve Methodsfor PricingFixed-IncomeSecurities
EBF Funds (Basedon notesby Blaise Morton and ThomasSpiggel)
(Part2)

Syllahus Seeabove.

11:15-1:30 Lunch Break

1:30-2:15 Blaise G. Morton Quantitatve Methodsfor PricingFixed-IncomeSecurities
EBF Funds (Basedon notesby Blaise Morton and ThomasSpiggel)
(Part3)

Syllahus Seeabove.
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2:15-2:30 Break ReceptiorROomEE/CS3-176

2:30-3:15 Blaise G. Morton Quantitatve Methodsfor PricingFixed-IncomeSecurities
EBF Funds (Basedon notesby Blaise Morton and ThomasSpiggel)
(Part4)

Syllahus Seeabove.

Friday, April 2

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

9:00 Coffee ReceptiorROOmEE/CS3-176
9:30-10:15 Blaise G. Morton Quantitatve Methodsfor PricingFixed-IncomeSecurities
EBF Funds (Basedon notesby Blaise Morton and ThomasSpiggel)
(Part5)

Syllalus Seeabove.

10:15-10:30 Break ReceptiorROomEE/CS3-176
10:30-11:15 Blaise G. Morton Quantitatve Methodsfor PricingFixed-IncomeSecurities
EBF Funds (Basedon notesby Blaise Morton and ThomasSpiggel)
(Part6)

Syllalus Seeabove.

IMA/MCIM INDUSTRIAL PROBLEM SEMINAR, EE/CS 3-180:

NOTE CHANGE OF LOCATION

1:25 Richard Derrig MathematicaModelsfor Insuranceé~raudDetection
OPAL ConsultingLLC & U of Penn

Abstiact A discussiorof somegoint researchwith folks atthe Universityof Texason frauddetectiorviaabinaryclassi ca-
tion of (insurancelaim) characteristiwectorsan n-spaceThisresult ts into a“datamining” slotknown as“unsupervised”
learning,i.e., thereareno known assignmentto the two classegfraud/no fraud) but ratherknown or assumedesponses
(vectorcomponentshhataremonotonen alatentvariable(fraud/nofraud). Theoriginsof thetechniquearein educational
testing(marketing) wherethe featurevectorsare scoredanswergo questionsandthe latentvariableis pass/ail (buy/no
buy). Comparisonsvith othercommonmodellingresultsfor fraud andan applicationto structuralchangesn databases
will becovered.No prior knowledgeof insurancewill beassumedar needed.

*kkkkhkkkkkkkk k% kk kk kk kk kk hk kk kk kk hk kk kk kk hkk kk kk kk hk ko kk kk kk ko kk kk kk kk kk kk kk kk kk kk kk

PART Ill: CURRENT IMA PARTICIP ANTS

FIRSTYEAR POSTDOCTORAL MEMBERS
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NAME PREVIOUSINSTITUTION
GerardAwanou Universityof Geogia
KarenBall IndianaUniversity

Antar Bandyopadhyay UC Berkeley

Tim Garoni

Chuan-HsiandHan

LeaPopwic

Universityof Melbourne
North CarolinaStateUniversity
UC Berkeley

SECONDYEAR POSTDOCDRAL MEMBERS

NAME

PREVIOUSINSTITUTION

OlgaBrezhnea RussiarAcademyof Sci.

Herve Kerivin

University BlaisePascal-France

TamonStephen Universityof Michigan

JingWang

Universityof Minnesota

POSTDOCTDRAL MEMBERSIN INDUSTRIAL MATHEMATICS

NAME PREVIOUSINSTITUTION INDUSTRIAL AFFILIATION
Lili Ju lowa StateUniversity VA Hospital
HaevonNam TexasA & M University GE
JunzZhao TexasA & M University Schlumbeger
LONG TERM VISITORS
NAME HOME INSTITUTION
Greg Anderson Universityof Minnesota
Hee-jeondgBaek SeoulNationalUniversity (BK 21 Math-SNU)
PeterBank HumboldtUniversityof Berlin
Maury Bramson Universityof Minnesota
ReneCarmona PrincetonUniversity
RamaCont EcolePolytechnique
WaryangDai Nanjing University
ShmuelFriedland Universityof lllinois - Chicago
NareshJain Universityof Minnesota

MohammadKazim Khan
Hye-RyoungKim
ThomasG. Kurtz

KentStateUniversity
SeoulNationalUniversity (BK 21 Math-SNU)
Universityof Wisconsin

JeongHyun Lee SeoulNationalUniversity (SRCCS)
RichardP. McGehee Universityof Minnesota

Amir Niknejad Universityof lllinois - Chicago
Greg Rempala Universityof Louisville

Arnd Scheel Universityof Minnesota

Mihai Sirbu Carngyie Mellon
SrdjanStojanwic Universityof Cincinnati
PeterTankov EcolePolytechnique

Hui Wang Brown University
YuhongYang lowa StateUniversity

Ofer Zeitouni Universityof Minnesota

llze Ziedins Universityof Auckland

VISITORSIN RESIDENCE(asof 23 February2004)

Vilen Abramov KentStateUniversity 3/27/04— 4/02/04
Fernandd.. Alvarado University of Wisconsin 3/08/04—3/13/04
ValentinAndrees LamarUniversity 3/28/04—4/02/04
FarshidMaghamiAsl| University of Michigan 3/28/04— 4/02/04
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RossBaldick
Hunt McCall Blatz
Amarijit Budhiraja
Mike Chen
Zhiwei Chen
ChanghcdChoi
Gregory Ciresi
J.G."Jim" Dai

ChristophelL. DeMarco

Shi-JieDeng
RichardDerrig
Paul G Dupuis

DanielRattonFigueiredo

NarrynFisher
CurtFlory

Urmi Ghosh-Dastidar
Victor Goodman
Elliot C. Gootman
GeogeGross
BruceHajek

Linhai He
ChristopheV. Hollot
Marija D. llic
RameshJohari
AnnaR. Karlin
PrasantiKarumanchi
Peterkey
Sunhee&im

Boris Klebanos
LeonidS.Kleinman
Ilya Kolmanaossky
SrisankaKunniyur
ChangHyeonglLee
NamLee

Xiaoji Lin
HantaoMai
PeterMarbach
David R. Mcdonald
SeanP Meyn
OanaMaocioalca
MahdiNezatt
Andrew M. Odlyzko
TeunOtt
ThomasOverbye
Asumank. Ozdaglar
ChristosPapadimitriou
GeogiaPerakis
Thomasl. Peters

H K Pradhan
Geofrey Pritchard
Kavita Ramanan
Martin Reiman
SaraRobinson
StepherRoss

Tim Roughgarden
SujaySanghai

Universityof Texas- Austin 3/07/04— 3/13/04
AdvantusCapitalManagement 3/29/04— 4/02/04
Universityof North Carolina 3/07/04-3/13/04
Universityof lllinois 3/06/04—3/14/04
Universityof Maryland 3/28/04—4/02/04
Universityof Minnesota 3/08/04— 3/13/04

Courantinstitute,New York University 3/28/04— 4/02/04

Geogia Instituteof Technology 3/06/04—3/13/04
University of Wisconsin 3/06/04—3/13/04
Geogia Instituteof Technology 3/06/04—3/11/04

AutomobilelnsurersBureau Massachuset3/30/04— 4/03/04
Brown University 3/07/04—3/13/04
Universityof MassachusettsAmherst 3/07/04— 3/13/04

Universityof Maryland 3/27/04— 4/02/04
Agilent Technologies 3/04/04—- 3/05/04
City Universityof New York 3/28/04— 4/02/04
IndianaUniversity 3/28/04— 4/02/04
Universityof Geogia 3/28/04— 4/03/04

Universityof lllinois - Urbana-Champaign3/07/04— 3/13/04
Universityof lllinois - Urbana-Champaign3/06/04— 3/13/04
Universityof California- Berkeley 3/07/04—3/14/04
Universityof Massachusetts 3/07/04— 3/13/04
Carngjie Mellon 3/07/04-3/13/04
Massachusettsistituteof Technology 3/06/04—3/13/04

Universityof Washington 3/06/04— 3/10/04
PurdueUniversity 3/28/04— 4/02/04
Microsoft Research 3/07/04-3/12/04
Universityof Maryland 3/27/04— 4/03/04
Sungardlrading& Risk Systems 3/28/04— 4/02/04
MorganStanley 3/28/04— 4/02/04
Ford Motor Compaty 3/25/04— 3/26/04
Universityof Pennsylania 3/06/04— 3/13/04
Universityof Minnesota 3/29/04— 4/02/04

Universityof California- SanDiego 3/06/04— 3/13/04

University of Minnesota 3/29/04—- 4/02/04
Universityof Maryland 3/28/04—4/02/04
Universityof Toronto 3/07/04—-3/13/04
Universityof Ottava 3/07/04— 3/20/04

Universityof lllinois - Urbana-Champaign3/06/04— 3/11/04

PurdueUniversity 3/28/04—4/02/04
Universityof Minnesota 3/07/04—-3/13/04
Universityof Minnesota 3/08/04—3/12/04
New Jers® Instituteof Technology 3/07/04—3/13/04
Universityof lllinois - Urbana-Champaign3/09/04— 3/13/04
MIT SloanSchoolof Management 3/06/04— 3/10/04
Universityof California- Berkeley 3/07/04-3/13/04

Massachusettsistituteof Technology 3/08/04— 3/09/04

Universityof Connecticut 3/28/04— 4/02/04
XLRI Jamshedpur 3/28/04— 4/02/04
Universityof Auckland 3/06/04— 3/13/04
LucentTechnologies 3/03/04— 3/15/04
LucentTechnologies 3/06/04—-3/13/04
SIAM 3/06/04— 3/13/04
Massachusettsistituteof Technology 3/29/04— 3/30/04
CornellUniversity 3/09/04- 3/12/04

Universityof lllinois - Urbana-Champaign3/06/04— 3/12/04
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JamieSegyuino
JonatharShapiro
A. ChristianSilva
R. Srikant
AlexanderStolyar
EvaTardos
SekharTatikonda
GaryNanTie
JohnN. Tsitsiklis
Pradyumné&. Upadrashta
GeogeVerghese
Milan Vojnovic
JeanWalrand
HongWang
Xiaodi Wang
Xiaodi Wang
JohnTing-YungWen
JacekWesolavski
RuthWilliams
RichardYang
SichaoYang
EdmundYeh
William Yurcik
Bing Zhang
TaoZhang
YumingZhang
Zhi-Li Zhang

Ford Motor Compaly 3/28/04— 4/04/04
Michigan StateUniversity 3/06/04— 3/13/04
Universityof Maryland 3/28/04—4/02/04

Universityof lllinois - Urbana-Champaign3/06/04— 3/10/04

LucentTechnologies 3/07/04-3/13/04
CornellUniversity 3/06/04—3/12/04
Yale University 3/08/04— 3/13/04
The St. Paul Companies 3/29/04—4/02/04

Massachusettsistituteof Technology 3/08/04—3/12/04
Universityof Minnesota 3/29/04— 4/02/04
Massachusettsistituteof Technology 3/06/04—3/11/04
SwissFederalnstituteof Technology 3/07/04—3/13/04

Universityof California- Berkeley 3/07/04— 3/13/04
Universityof Minnesota 3/29/04—- 4/02/04
WesternConnecticutJniversity 3/07/04—3/14/04
WesternConnecticutJniversity 3/28/04— 4/03/04
RensselagPolytechnidnstitute 3/06/04— 3/12/04
Warsav Universityof Technology 2/23/04—3/03/04
Universityof California- SanDiego 3/05/04—3/19/04
Yale University 3/06/04—3/13/04
Universityof lllinois - Urbana-Champaign3/06/04— 3/13/04
Yale University 3/07/04—3/13/04

Universityof lllinois - Urbana-Champaign3/06/04— 3/13/04

Universityof Maryland 3/28/04—4/03/04
PurdueUniversity 3/27/04—4/02/04
Universityof Maryland 3/28/04— 4/02/04
Universityof Minnesota 3/07/04— 3/13/04

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