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Modeling Principle

Develop the least complex representation of a
rleal-world phenemenon Which retains the
most Impertant elements of behavior required
1o enhance understanding and suppert
decision-making.

IIhe essence of travel behavior IS Its derivation
flremi the needs/desines of Individuals and
neuseholds ter satisty activity: participation
needs.
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Basis fier Enhancements in Activity,
Based TravellDemand Modeling

S Advances In
Modeling
Computational'and data management capanilities
Behavieral understanding

& Enable the development of enhanced activity
pased models.
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Tiip-based Appreaches to Travel
Demand Analysis

&) Focuses on Independent trips and' individuals

5 DeEsS not consider relationship hetween
activities and trips

&) DeES not consider time-use or time of day
context In which activity/travell decisions are
made
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Activity-Based Approaches te Travel
Demand Analysis

s Views travel as a “derived” demand

&) Eramework recognizes complex space-time
Interactions and time-use context

&) EGCUSES 0/ Sequences ofi activity benavier,
With: day (er lenger) as the unit of analysis

&) Ireats time as a continuous entity Including
Individuall time-use decisions
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<~ Activity: Based Study Appreaches

<°~ & Thime allocation tor activity types
<

~ & Time and duration: of activity epISedes
<

~ 5§ Activity pattern analysis
<«

n
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Conceptual Origins of Activity,
Analysis

& Motivation framework - Chapin
&) Space-time prism — Hagerstrand

&) Incorporation of Varying degrees, of rgidity’ of
constraints — Cullen and Godson

&) Consideration of Individual’s perception of
action space and “bounded” mental
capabllities — Heldeman
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TTheoretical Bases for Activity
Analysis

& Motivational theories (psychelogy and
anthropoelegy) - behavior Is dictated by fielt
needs

§) Soclolegical’and Planning theories - influence
oft heusehold structure, roles and
ielatienships

& Economic theornes - optimal time: allocation
pPased on market and nen-market constraints

5 Geographical and urban planning theony
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~ Develop a Comprehensive TTheory: of
Activity: Pattern Analysis

<

S Integrated theory: for time, activity: and
iesource allocation among individuals inia
ousehold

.
~ Time Allocation to Activity: TyYpes

Scheduling

Tlours andl Step Assignment
Activity andl Resoeurce Allocation
Mode(s) for each tour

Joint Activities
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Accommuodate Inter-Individual and
Time Interactions in Activity: Analysis

5. SOme modadels treat time as a continuous
entity’ but exclude inter-individuall interactions
(e.g., Bhat and Singh;, 1998; Kitamura and Euji
1996)
§) Others include inter-mdividual interactions but
treat time. as nen-continuous

(e.g., Wen and' Koppelman,, 1999; Gliebe and
Koppelman, 2000]

& Need to integrate inter-individual interactions
Within a continues time demain
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Travel Complexity, Prevalence of
Multi-Step: Treurs

Number of home-based tours

1

2

Number

43.5%

20.2%

35.7%

dally

15.6%

21.1%

22.3%

stops

20.7%

43.2%

77.7%

100.0%

100.0%

100.0%
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\Woerk and Non-woerk Treurs by Gender

Work tours
Non-work tours None Female Only Male Only Female & Male
None 9.1% 12.4% 14.3% 44.2%
Female Only 9.5% 2.8% 48.4% 19.4%
Male Only 12.7% 45.5% 5.3% 16.5%
Female & Male 68.8% 39.3% 32.0% 19.9%
Total 100.0% 100.0% 100.0% 100.0%
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Woerk and Noen-work Teurs by
Gender: No Children

<
<

Female Only
Vele Only
Female & Mele
Total
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Woerk and Noen-work Teurs by
Gender: Children inf Heusehoeld

Non-work tours

Work tours

Female Only

Vale Only

Female & Vele

None

19.0%

13.2%

44.9%

Female Only

0.0%

47.1%

23.29%

Vale Only

47.6%

2.290

10.9%

Female & Mele

33.3%

37.5%

21.0%

Total

100.0%

100.0%

10,0107
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Activity: Pattermn ravel Modeling

& Activity: generation models
Jlours, stops, aute and step allecation

& Activity' scheduling models

Computerized production systems

5 Generation and Scheduling Medels
Daily activity' schedule analysis
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IThe Activity' Episede Generation and
Scheduling Process

& Infermation acguisition

& Use of Infermation/perception In activity.
participation and lecation decisions?

&) Decision structure relationships for attrbutes
off activity’ episedes

& Role of planning vs. spontaneous decision
making In revealed activity patterns.

& Challenge: to understand internal mechanism
leading te revealed patterns
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Joint vs. Individuall Activity.
Participation

& Motivation
Efficiency - task synergy.
Companienship -- activity 1S, partly’ or prinarily;
soclal
Altruismi -- provide ride or Support

& Influencing Attributes

Employment
Children in household

Aute ewnership
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Patterns ofi Joint Tours

End of joint sequence
Return home  Depart
Start of Joint Sequence  together  separately
Leave home together 75.2% 1.5%
Meet out-of-home 11.2% 6.1%

15.2% of all person tours include one or more activity stops
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IHousehold!/ Individual Utility
Components

Total Utility 1. Utility associated
with value of activity
participation

satisfaction
component |

L|
'|
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. Household / Individual Utility
4~ Components
<

1. Utility associated
Total Utility with value of activity
participation

. Total utility due to

sat|sfact|on consumption effect
component |
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IHousehold / Individual Utility,
Components

1. Utility associated
with value of activity

4 il participation
«

Total Utility

consumption 2. Total utility due to
component activity participation

I 3. Effect of opportunity
cost of time

e and household
satisfaction: :
component: | . consumption effect

. 3
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Example: Impact ofi Young Children

Utility Joint Utility Independent
Maintenance VEUNCHERE

o childre No
i children

Thi Thy' Time

~

Thy, Time Thy, Time
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Example: Impact ofi Young Child

Utility Joint Independent
Maintenance Maintenance

o childre! No
e ; children

Thy Thy' Thy' Thy'

Time Thy, Time
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Example: Impact of Yeung| Child

Utility Independent
Maintenance

Joint
Maintenance

o childre

Thjc* Thj .

o
-
=

=

o o
c =
> 0

=

]

o

—
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Th,, Thy Time Th,Th, Time
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Pattern Analysis Results: Better
Specification of Thip-Based VModels

&) Stop-making effect on mode choice

) Accommodating| lifecycle, descriptors;
temporalland spatial constraints

&) Inter-relationships between home-based and
noen home-based trips
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Pattern Analysis Results: Emergence
off Comprenensive Activity: Models

& Analyze entire daily activity-travel pattern
within the context off a continuous time
domain

§) Enable consideration of substitution in
Time
Viode

Person
| ocation
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Modeling Substitution

Mode Choice Example

MNL NL Model 1 NL Model 2

Rail Nest LRT-Bus
Nest

Lig_ht Commuter Bus = Auto Light Commuter Bus Auto Lig_ht Bus Commuter Auto
R Rail  Rail Rail Rail

{ {

[1A Problem -> Equal Substitution 1. Alleviates 1A problem, but only in part

2. Nesting structure imposes restrictions on substitution
relationships between pairs of alternatives
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Modeling Substitution: (continued)

Generalized Nested LLogit (GNL) Model

g Allews alternatives to be assigned to multiple
nests In pertions to be estimated

&) Provides high degree ofi flexibility inimedeling
Substitution patterns

& Reduces to MNL (and other GEV models)
Under apprepriate restrictions
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Modeling Substitution: (continued)

GNL Probability Equations

p_ Z[ Probability of alternative i

: x Probability of nest m}
Given nest m chosen
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Modeling Substitution: (continued)

GNL Probability Equations

)

m

m JeN,

V. 1s the systematic component of the utility for alternative |

N _Is the set of all alternatives included in nest m

m

@_ 1s the similarity parameter for nest m

m

a. 1S the portion of alternative 1 allocated to nest m

Im
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Modeling Substitution: (continued)

GNL Model 1

LRT-Bus

Ne/t

Light Commuter  Light
Rail Rail Rail

& Allows differential substitution between LLight
Rall-Commuter Raillanad Light Rail-Bus
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Modeling Substitution: (continued)

GNL Model 2

LRT-Bus

Ne/t

Light Commuter  Light Bus Light ~ Commuter  Bus
Rail Rail Rail Rail Rail

&) Provides increased fiexibility over GNLI by,
adding nest for all transit alternatives
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Implication for Regional and
Statewide: Activity: Modeling

& Enhancement of policy: analysis (policies
Which influence iIndividual/heusenold activity
patterns)

Urban develepment and location patiers
Transportation service Improvements

& Impreved guality’ of life analysis

& Impreved linkage between state and
metrepolitan anea studies
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Euture Directions

& Inter-individuall interactions
& Time-space Interactions

& In-heme and out-of-heme activity: substitution

&) Household as unit of analysis

& TThe decision mechanism
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SuUmmany.

& Substantiall pregress In empinrcal researchiin
[ecent years

S Activity based! travel paradigmiIs Increasingly
accepted as the basis for demand analysis

& Important theoretical and methodoelogical
advances still to be made

& Limited knowledge ofi the fundamental
mechanismi underlying activity pattern
decisions
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