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People do not move to travel,
they move to
participate in activities
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RigcticaliNeed e Activity-Based Travel Analysis

L AfeLlr rrecle AUmIvEl N > |
_| JHOS [EC) JO(
m NmE el aay
PN analysis '
y | Y/ h |
p LinkKVEeIUMmES
s NDmber of trip starts

= [[ravel time duration
Cold and' hot start > |

- _
= Activity-travel patterns along a continuous time

domain
m Time-space interactions

Activity-Based Travel Demand Modeling Oregon Symposium

Chandra Bhat



Fineamental Concepts

ENEVEINS adeErVeEdiaEmand

n Complexdinteractions 'Te cessitate analyzing
EUERCES OIF pPatterms of activity behavior

Unit off analysis: whele day or longer time period

= Time is a continuous entity

m [nteractions e imong iIndividuals
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ACHVIRyAINRVEIN(ATY) Analysis: Structural Framework

Output
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pistriution of Number of Tours

Boston data

Percentage of each number of tours in ...

# of tours

Post-home arrival
pattern
67.6

28.5
3.4
0.5

Before work
pattern

Mid-day
pattern

Consider interactions In first tour only across different periods of
the day
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PIStibutien of Number of Stops

e .

Percentage of each number of stops in ...

# of stops |Before work| Morning Mid-day Evening Post-home
pattern Commute pattern Commute arrival
pattern

>5

= Midday, evening commute, post-home arrival stops
= morning commute stq@! = before work stops

m First stop in each period = second stop = ...
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INEECUeRNRrSLop-Vaking Acress Different Times of Day

.n.
s

-

Percentage of individuals making a stop during ...
Control Variable Value : :
L abel Mid-day Evening Post-home
commute arrival period

Made a mid-day Yes
stop? No
Made an evening Yes
commute stop? No
Made a post- Yes
- home arrival No
stop?
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DIStidtition ol ACtVIty.
—
Percentage of stops for each activity type during ...

\ pe of Stops

Activity type VIREEY, Evening Post-home
commute arrival period

Home

Pick-up/drop off

Work-related

School

Shopping

Social/recreational

Eat-out

Personal Business

m Model number o stops‘iplevenihg commute and first post home
arrival tour jointly

m Model midday stop making independently
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Eeninepeommutenviode Chpice and Number of Stops

Category Drive alone | Non-Drive
Alone

% making commute stops 37.8 11.7

% making post-home 38.6 36.7

arrival stops

m Model evenmmgrcommute mode choice, number of evening
- commute stops and number of stops in first post-home arrival

tour jointly |

m Model travel mode for first post-home arrival tour conditional on
number of stops in the tour

\
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Modeling Framework for Pattern/Tour Level Attributes

Evening commute mode choice, no. of ®

r evening commute stops and no. of stops in  ———

first post home arrival tour

Mode choice for ©®

morning commute, no. of
morning commute stops

|

First tour in before
work pattern

Presence/absence ®
of tour, mode and
number of stops

v

Home-stay duration @

before tour

Modal Association

First tour in mid-day

pattern

Presence/absence ®
of tour, mode and
number of stops

!
Home-stay duration @
before tour
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First tour in P-H work
pattern

Presence/absence ®
of tour, mode and
number of stops

!
Home-stay duration @
before tour
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VIBEEIREREramewaork fior Stop-Level Attributes

'Second Stop in Tour
ctiv_hl type
Activity duration

.Travel tlme to stop

Locatlon of stop
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lliedolegical Advances (1)

m REnEmeEntsnaiscrete cno @ modeling

nlncrEasinorealization of the m“ to model travel as
part off aimoere holistic activity-travel pattern

*

OPICS' AISCUSSET

Discrete choice models
Duration modeli
Limited-dependent variable models
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RECENEIVIEtModolegicall Advances (2)

TOPICSINOL dISCUSSed
PERNIECNNonMaNen 0N model structure/estimation
. » : . .
DEVEIOPIMENISHN SuUKVey data collection or imputation

Advancestin JOJHF estimation from RP-SP data
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ice Modeling

l\/lllJFJrJOerlJ OO (IVINL) morlel has been most widely

»

VINLC meeElrassumptions include
Dty | exit m@l e error structure across alternatives
Homogeneity in responsiveness to attributes of alternatives

& |dentical error variance-covariance matrix across individuals
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REIEXINOI D (Across Alternatives)

lon-identical;, non-i
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[ERtcalNIuENon=lndependent Random Components

NOIINEINOIFL/PERFEXTIEME-Vall
I pPENIFEXIEME-VallE preferred
CEV Clelss
NI
p PCL (G, KOppPEIman
p CNLC (Vovsha, 1996)
V

h

\/\/ 1)

Shalli; 198
QE\/ (Bhat, 1997)
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Advantage: closgform
Limitation: restrictions on dissimilarity parameters
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i Random Components
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SlleencaliNen=lindependent Random Components
i

EOIECOmpPoRENts OJJrJ,w (Train, 1995; Ben-
Akivai& Beldue, 19965 Bhat, 1997)

U, =V, +d
=V. + u'z. +¢

MNP (Bunch & Kitamura, 1993; Mahmassani, 1996;
marketing)
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REIXNENSBIMBYENEItY Inf Responsiveness

Varation N CoEficients;
ESREEem CO&“EE]C]&‘?J'I'ES Withrnos systematic coefficient
ValatienNEISCher & Nagin, 1985; Revelt & Train,
19965 VEmna@ttl, 1996)

Randomrcoetiicients with systematic variation (Bhat,
1996)

! /
qu =, +5izq + &g F Xy

N =T eXp(yk + Ve )

77qk = iexp(yk +,3|:qu +qu)
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Nazardl Duration Models (1)

Viodeneofacuvity eliraton

FocUs orend=oi=duration given that duration has

SOIMETSPECITIEd time

_

TWoi Speciiication ISSues

& Distributienal assumption regarding duration

¢ Assumptions about unobserved heterogeneity
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PAlGIMETHC (e)éponen't]al, \/\/e]{oCJJJ" gamma,

lge-nlgfnplEl) |

n| Nonparametnic »

Unobservediheterogeneity
ParametrieN@ammea, normal)

u Noi 'oef}? metric

m Mostly ignored in transportation field (but see Bhat,

1996 and Hensher, 1994)
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Vitltiple Duration Process

VIORENNIENESHNG el realistic
Independence among) risks (Gilbert, 1992)

COMpPEUND IHSKS rr‘uflel (Han and Hausman, 1991;
Hensner, 1994) "

Generalized n 't]'p e-durations model (Bhat, 1996)
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Stimmery andl Conclusions

IRE StisStanticiNereeIEess can be traced to:

n Need ferrrealistic rep r%er ation

n AbjlityAueNerevide micro-level demographic inputs

Better to pIsHior data sterage/processing
s Advent of simulation technigues to approximate

multi-dimensionall integrals
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