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A. Research Program

A Goals

Enhance our understanding of decision processes underly
activity/travel behavior

Incorporate said understanding ingaoigiyive activity/travel
demand models (e.g., MUSCAMAGS Project)

A Tools
Statistical and econometric techniques

GIS (realistic travel environment, variable generation, soft\
applications)
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A. Research Program

A Data

GIS layers (e.g., street networks, opportunities, land uses)

Existing activity/travel surveys (e.g., TTS for GTA, TDS for
Louisville KY)

New data collection techniques (e.g., Halifax STAR Projec
GPS)
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B. Research Objectives & Questions

A Objectives
Incorporate spatmmporal constraints into destination choice

Estimate constrained destination choice models
A Sylvia He (2004)i shopping location

A Questions

How do | do this?
How does spatial representation impact choice sets?
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C. Some Basic Concepts

A Spacdime prism (STP)
Time geography (Hagerstrand, 1970)

Spatial and temporal limits for decisions concevAnu@Eut
activity participation

Constrained destination choice sets
3D

A Potential path area (PPA)
2D representation of STP
Implemented via GIS
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C. Some Basic Concepts
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C. Some Basic Concepts
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C. Representation

A Objects:
3 primitives:dimensional pointglilhensional lines, 2
dimensional areas

Vector data model in GIS
A Fields:

Continuous surface (values change at all locations)
Raster data model in GIS
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C. Points
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C. Areas

47°22'31 44" N

IVT ETH Seminar, June 10, Zurich, CH

11



C. Some Basic Concepts

A Modifiable Areal Unit Problem (MAUP)

Weklknown spatial analytical issue that has yet to be solve

Arises due to the fact that an infinite number of zoning sys
can be constructed to subdivide space into smaller areal u

Scale effects
A Level of spatial resolution

Zoning effects
A Configuration of the zoning system given a fixed level of spatial res
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C. MAUP: Scale Effects
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C. MAUP: Zoning Effects
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D. Comparison of PPA Algorithms

A Objective
Compare two Gb&sed algorithms for generating-smace
prisms (specifically PPAS) to assess which one will offer ir
realistic results if implemented within the framework of an
activity/travel demand model

Algorithm 1, based on the work of Kwan and Hong (1997),
Implemented within ArcView GIS

Algorithm 2, developed by Scott, is implemented within Ar
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D. Algorithm 1: Overlay Approach
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D. Algorithm 2: Shortest Path Approach

C. Selection of Links

TTB = 20 minutes
SPEED = 60 km/hr

Junction Flag




D. Study Area and Data

A Activity/travel
Synthetic data set

A Random sampling program
(GAUSS)

A Normal distributions of
coordinate pairs for origins an
destinations of trips

Observations
A Unique identifier
A Origin latitude
A Origin longitude
A Destination latitude
A Destination longitude

A 20minute travel time budget
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D. Original Data Set

PPA Origins

+ PPA Destinations
[ 10 Kilometer Buffer
[ ] 20 Kilometer Buffer

_MSA

20 0 20 Kilometers
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D. Reduced Data Set

PPA Origins

+ PPA Destinations
[ 10 Kilometer Buffer
[_] 20 Kilometer Buffer

C_MSA

20 0 20 Kilometers
———
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D. Opportunities

+ Urban Opportunities

[ MsA

20 0 20 Kilometers
?
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D. Street Network

Streets

[ 1MsSA
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D. Definition of Variables

Variable  Definition

INT-1 PPAs created by Algorithm 1 using a one minute time interval
INT-2 PPAs created by Algorithm 1 using a two minute time interval
INT-3 PPAs created by Algorithm 1 using a three minute time interval
INT-4 FPPAs created by Algorithm 1 using a four minute time interval
INT-5 PPAs created by Algorithm 1 using a five minute time interval
INT-6 PPAs created by Algorithm 1 using a six minute time interval
INT-7 FPPAs created by Algorithm 1 using a seven minute time interval
INT-8 PPAs created by Algorithm 1 using a eight minute time interval
INT-9 FPPAs created by Algorithm 1 using a nine minute time interval
INT-10 PPAs created by Algorithm 1 using a ten minute time interval
AlLG2 PPAs created by Algorithm 2
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D. Buffer Area Comparison

Signed Rank Test Statistic®
INT-2 INT-3 INT-4 INT-5 INT-8 INT-7 INT-8 INT-S INT-10 ALG2
INT-1 1350™ 1350 13507 13517 1347 1388 13787 13627 13527 -17557
INT-2 1183™ 1200 1238 12477 13617 1346 13377 13427 777
INT-3 12367 14257 13327 14257 13927 13817 13617 -17977
INT-4 1055™ 11687 14197  1404™ 14027 13757 -1803™
INT-5 7057 12677 12187 11717 11677 -1812™
INT-8 1378 1276 1262 1287 -1822™
INT-7 -706™" -4417 4727 -1828™
INT-8 -333 -3817 -1828™
INT-S -249 -1828™
INT-10 -1828™

e Differences for the signed rank test statistic are computed as row variable minus column variable. This means that if the statistic is positive,
the row variable has the larger buffer area. In turn, if the statistic is negative, the column variable has the larger buffer area.

Mote: * significant at the 0.10 level; ™ significant at the 0.05 level; ™ significant at the 0.0001 level.
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D. Algorithm 1
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D. Algorithm 1: H8T
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