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Presentation OutlinePresentation Outline

•• Project ObjectivesProject Objectives

•• Specification of an Specification of an ““Ìdeal ModelÌdeal Model””

•• Review of Existing ModelsReview of Existing Models

•• ShortShort--Run Guidelines for Model DevelopmentRun Guidelines for Model Development

•• LongLong--Run R&D NeedsRun R&D Needs

•• A A ““New ParadigmNew Paradigm”” for Integrated Urban Modelsfor Integrated Urban Models

•• MicrosimulationMicrosimulation
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Project ObjectivesProject Objectives

1.  Identify transit1.  Identify transit’’s role with LUs role with LU--TR interactionTR interaction
& appropriate representation of transit within& appropriate representation of transit within
integrated models.integrated models.

2.  Assess state of current art/practice.2.  Assess state of current art/practice.

3.  Identify short3.  Identify short--run strategies for improving therun strategies for improving the
state of practice.state of practice.

4.  Develop longer4.  Develop longer--run R&D program.run R&D program.



Project ProductsProject Products

4 major products:4 major products:

1.  1.  ““Functional specificationFunctional specification”” ofof
an an ““idealideal”” modeling system.modeling system.

2.  Review of existing models.2.  Review of existing models.

3.  Short3.  Short--run run ““guidelinesguidelines””..

4.  Long4.  Long--run R&D program.run R&D program.



Relationship Between Short & Relationship Between Short & 
Long RunLong Run

Short RunShort Run

Long RunLong Run

Builds towards by means of:Builds towards by means of:
•• database developmentdatabase development
•• network developmentnetwork development
•• experienceexperience
•• establishment of credibilityestablishment of credibility
•• evolutionary developmentevolutionary development



Relationship Between Research Relationship Between Research 
& Operational Applications& Operational Applications

Policy Analysis/Forecasting NeedsPolicy Analysis/Forecasting Needs

OperationalOperational
ApplicationsApplications

ModelingModeling
R&DR&D

needsneeds

new methodsnew methods

PlanningPlanning
AnalysesAnalyses

ImprovedImproved
UnderstandingUnderstanding



Integrated Modeling FrameworkIntegrated Modeling Framework

Land Use

Location Choice

Auto Ownership

Activity/Travel &
Goods Movement

Demographics

Regional Economics

Government Policies

Transport System

Flows, Times, etc. External Impacts



Design IssuesDesign Issues

Physical SystemPhysical System •• TimeTime
•• Space (land)Space (land)
•• Building stock  Building stock  
•• Transportation networks Transportation networks 

Active AgentsActive Agents •• PersonsPersons
•• HouseholdsHouseholds
•• FirmsFirms

ProcessesProcesses

•• Land developmentLand development
•• Location choicesLocation choices
•• Job marketJob market
•• DemographicsDemographics
•• Regional economicsRegional economics
•• Automobile holdingsAutomobile holdings
•• Activity / travel demandActivity / travel demand
•• Network performanceNetwork performance



Performance IssuesPerformance Issues
•• Theoretical soundnessTheoretical soundness
•• Policy sensitivityPolicy sensitivity
•• Precision (spatial, temporal)Precision (spatial, temporal)
•• ValidationValidation

FeasibilityFeasibility

•• Computation requirementsComputation requirements
•• Data requirementsData requirements
•• Technical support requirements Technical support requirements 
•• CostCost

ApplicabilityApplicability

•• Ease of input preparationEase of input preparation
•• Model run timeModel run time
•• Output / presentation capabilitiesOutput / presentation capabilities
•• Portability / transferabilityPortability / transferability
•• Flexibility / adaptabilityFlexibility / adaptability

UsabilityUsability



Models ReviewedModels Reviewed
•• MEPLANMEPLAN
•• ITLUP (DRAM/EMPAL)ITLUP (DRAM/EMPAL)
•• MUSSAMUSSA
•• NYMTCNYMTC--LUM (METROSIM)LUM (METROSIM)
•• TRANUSTRANUS
•• URBANSIMURBANSIM

Focus on operational modelsFocus on operational models

Build upon, not duplicate, previous reviews:Build upon, not duplicate, previous reviews:
•• Wegener (1994)Wegener (1994)
•• Southworth (1995)Southworth (1995)

Use Use ““Ideal ModelIdeal Model”” as framework for reviewas framework for review



Review of ModelsReview of Models
•• Operational historyOperational history
•• PlatformPlatform
•• Commercial availabilityCommercial availability
•• CostCost
•• SupportSupport

Treatment of Treatment of 
Time, Land Time, Land 
and Spaceand Space

•• Time (time step, establishment of Time (time step, establishment of 
equilibrium)equilibrium)

•• Land (zone size, land categorization, Land (zone size, land categorization, 
developable land, microdevelopable land, micro--scale)scale)

•• Developed space (floor space, units, Developed space (floor space, units, 
prices)prices)

GeneralGeneral

•• Transportation networksTransportation networks
•• Transportation supply Transportation supply (infrastructure +     (infrastructure +     

services):services):
–– Transit representationTransit representation
–– Goods movementGoods movement
–– Other transportation servicesOther transportation services

Treatment of Treatment of 
TransportationTransportation



Review of Models, contReview of Models, cont’’dd

•• PersonsPersons
•• HouseholdsHouseholds
•• Private establishments:Private establishments:

–– GeneralGeneral
–– DevelopersDevelopers
–– CarriersCarriers

•• Public authoritiesPublic authorities

Motivational Motivational 
FrameworkFramework

•• Housing marketHousing market
•• Floor space marketFloor space market
•• Goods and services marketGoods and services market
•• Job marketJob market
•• Personal transportation marketPersonal transportation market
•• Goods movement marketGoods movement market
•• Transportation infrastructure marketTransportation infrastructure market
•• Auto (vehicle) marketAuto (vehicle) market

Treatment Treatment 
of Actorsof Actors



Review of Models, contReview of Models, cont’’dd
•• Housing supply and demandHousing supply and demand
•• Floor space supply and demandFloor space supply and demand
•• Goods and services supply and demandGoods and services supply and demand
•• Labor (workers) supply and demandLabor (workers) supply and demand
•• Demographic processesDemographic processes

Spatial Spatial 
Allocation Allocation 
ProcessesProcesses



Policy CapabilitiesPolicy Capabilities
•• PricingPricing
•• Infrastructure and servicesInfrastructure and services
•• RegulatoryRegulatory
•• Education / marketingEducation / marketing

TransportationTransportation
•• PricingPricing
•• Infrastructure and servicesInfrastructure and services
•• RegulatoryRegulatory
•• Education / marketingEducation / marketing

Land UseLand Use

•• PricingPricing
•• Infrastructure and servicesInfrastructure and services
•• RegulatoryRegulatory
•• Education / marketingEducation / marketing

OtherOther



PerformancePerformance

•• ScopeScope
•• Theoretical consistencyTheoretical consistency
•• Spatial precisionSpatial precision
•• Temporal precisionTemporal precision
•• ValidationValidation
•• Transit representation / sensitivityTransit representation / sensitivity

Feasibility / Feasibility / 
UsabilityUsability

•• Input requirementsInput requirements
•• Technical support requirementsTechnical support requirements
•• Output / presentation capabilitiesOutput / presentation capabilities

ApplicabilityApplicability



ShortShort--Run GuidelinesRun Guidelines

Addressed to MPOAddressed to MPO’’s, State DOTs, State DOT’’s interesteds interested
in developing/improving their integrated modelingin developing/improving their integrated modeling
capabilities.capabilities.

Emphasis is on shortEmphasis is on short--run, incremental,run, incremental,
evolutionary steps using current methods, etc.evolutionary steps using current methods, etc.



Steps Towards the Ideal ModelSteps Towards the Ideal Model
Travel 

Demand 
ModelLand

Use 
Model

No Transit /
mode split

None

Activity +
Judgement

DRAM or
equivalent

Logit allocation
w/ price signals

Fully integrated 
market-based 

model

First Path ‘Advanced’ Path

Transit /
no logit (24 hr)

Logit / 
peak-period
assignment

Activity-based

Short-term goal

Ideal Model
Long-term goal



General PrinciplesGeneral Principles

1.  Data first.1.  Data first.

2.  Develop/improve travel demand model.2.  Develop/improve travel demand model.

3.  A step3.  A step--byby--step approach is required.step approach is required.

4.  An explicit plan is required.4.  An explicit plan is required.



Requirements for Model Requirements for Model 
Development/ImprovementDevelopment/Improvement

1.   Data.1.   Data.
2.   Staff.2.   Staff.
3.   Commitment to model development, separate3.   Commitment to model development, separate

from daily operations.from daily operations.
4.   Managerial/institutional commitment.4.   Managerial/institutional commitment.
5.   Include modelers in decision5.   Include modelers in decision--making.making.
6.   Understand the proper role of models.6.   Understand the proper role of models.
7.   Don7.   Don’’t underestimate or dismiss models.t underestimate or dismiss models.
8.   Don8.   Don’’t settle for too little.t settle for too little.
9.   Don9.   Don’’t accept the status quo.t accept the status quo.
10.  Move incrementally, but move towards the10.  Move incrementally, but move towards the

long run.long run.



Long Run R&D ProgramLong Run R&D Program

A A fundedfunded, , structuredstructured, , substantialsubstantial R&D programR&D program
is essential for significant progress in integratedis essential for significant progress in integrated
urban modeling.urban modeling.



R&D Program ElementsR&D Program Elements

Training of Professional Staff/Information DisseminationTraining of Professional Staff/Information Dissemination

Data Assembly, Documentation, DisseminationData Assembly, Documentation, Dissemination

Implementation,Implementation,
Testing,Testing,

Extension,Extension,
DocumentationDocumentation

of Exisitngof Exisitng
ModelsModels

R&D toR&D to
Develop Develop ““NextNext
GenerationGeneration””

ModelsModels

Other R&DOther R&D
•• nonnon--modelmodel

toolstools
•• qualitativequalitative

studiesstudies
•• empiricalempirical

studiesstudies



A Paradigm ShiftA Paradigm Shift

““Old paradigmOld paradigm””::
-- spatial interactionspatial interaction
-- static equilibriumstatic equilibrium
-- extreme aggregationextreme aggregation

-- spacespace
-- peoplepeople
-- activitiesactivities

-- demographics exogenous/absentdemographics exogenous/absent



Paradigm Shift, contParadigm Shift, cont’’dd

New, emerging paradigm:New, emerging paradigm:
-- accessibility only one factor inaccessibility only one factor in
location processeslocation processes

-- dynamic disequilibriumdynamic disequilibrium
-- disaggregationdisaggregation
-- demographics endogenousdemographics endogenous
-- activityactivity--basedbased



New Paradigm ExamplesNew Paradigm Examples

MUSSA (Chile, F. Martinez):MUSSA (Chile, F. Martinez):
-- coherent economic theory of spatial marketscoherent economic theory of spatial markets
(bid choice theory)(bid choice theory)

-- extensive disaggregationextensive disaggregation

DELTA (UK, D. Simmonds)DELTA (UK, D. Simmonds)
-- dynamic disequilibriumdynamic disequilibrium
-- careful treatment of time dimensioncareful treatment of time dimension
-- multiple paradigms for submultiple paradigms for sub--modelsmodels



New Paradigm Examples, contNew Paradigm Examples, cont’’dd

Microsimulation  ModelsMicrosimulation  Models
-- ILUTE (Canada, Miller, et al.)ILUTE (Canada, Miller, et al.)
-- MASTER (UK, Mackett)MASTER (UK, Mackett)
-- LOCSIM (Netherlands, Oskamp)LOCSIM (Netherlands, Oskamp)
-- IRPUD (Germany, Wegener)IRPUD (Germany, Wegener)

URBANSIMURBANSIM
-- incorporates many of these featuresincorporates many of these features



MicrosimulationMicrosimulation

MethodMethod for exercising models, not a model per se.for exercising models, not a model per se.

Just beginning to understand/apply the method.Just beginning to understand/apply the method.

Ultimately, adopting the microsimulation approachUltimately, adopting the microsimulation approach
will lead to new models.will lead to new models.

This will probably involve adopting the This will probably involve adopting the ““object modelobject model””
of objectof object--oriented programing.oriented programing.



Object Model of Persons, Object Model of Persons, 
Households & JobsHouseholds & Jobs

Household

Person 2Person 1

Worker

Schedule Agenda Schedule

JobAgenda

Firm

Building

Dwelling Unit

ZoneAgenda

AgendaVehicle

Schedule



Person Class VariablesPerson Class Variables

State Information:State Information:
•• Person IDPerson ID
•• Date of birthDate of birth
•• GenderGender
•• Marital StatusMarital Status
•• Emp. StatusEmp. Status
•• Educ. StatusEduc. Status
•• Educ. levelEduc. level

•• Dr. Lic. StatusDr. Lic. Status
•• IncomeIncome
•• Hh. IDHh. ID
•• Job IDJob ID
•• School IDSchool ID
•• ......



Person Class ProcessesPerson Class Processes

Behaviors:Behaviors:
•• Give birth (if female)Give birth (if female)
•• Compute ageCompute age
•• DieDie
•• Get marriedGet married
•• Get divorcedGet divorced
•• Find a jobFind a job
•• Leave current jobLeave current job

•• Join a hh.Join a hh.
•• Leave current hh.Leave current hh.
•• Obtain a dr. lic.Obtain a dr. lic.
•• Attend schoolAttend school
•• Quit current schoolQuit current school
•• ......



Lessons for Oregon & USALessons for Oregon & USA

There is life after Lowry:There is life after Lowry:
-- options existoptions exist
-- worldwide activityworldwide activity

URBANSIM URBANSIM ““on the right trackon the right track””
-- moving US practice into the new paradigmmoving US practice into the new paradigm

R&D, such as is occurring in Oregon is essential.R&D, such as is occurring in Oregon is essential.

The time for concerted effort in this area is now.The time for concerted effort in this area is now.
-- evolutionary development of existing modelsevolutionary development of existing models
-- ““basicbasic”” research into new methodsresearch into new methods
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