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CHAPTER 1.  INTRODUCTION 

This technical report presents the findings of Task 11: Develop Framework of the DTFH61-10-

R-00036 Exploratory Advanced Research (EAR) program to develop Foundational Knowledge 
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potentially reduce vehicle miles traveled (VMT), and possibly change vehicle purchase 

decisions for lower-emission vehicles. Carbon taxes will affect the cost of air travel. The 

Environmental Protection Agency (EPA) may change fuel standards, which would result 

in changes in vehicle 
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In the 
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Model Region 
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Model Region Context Definition 
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CHAPTER 3.  
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Figure 2 depicts an example for the State of Arizona. This figure depicts the NUMA-level 
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https://www.fhwa.dot.gov/policyinformation/hpms/shapefiles.cfm


https://www.fhwa.dot.gov/planning/processes/tools/nhpn/


https://www.fhwa.dot.gov/policyinformation/hpms.cfm
https://www.fhwa.dot.gov/policyinformation/tollpage/
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shapefile was merged with the rest of the US highway network shapefile to generate the highway 

network 
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The GTFS data were imported to TransCAD using inbuilt functions in the software. TransCAD 

aggregates thesTm
D files as inputs and generates node- 
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Transfer-Frequency 

The transfer-
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Rail Fares 

Generating station-to

to
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time, and nonstop distance).
5
 The 

http://apps.bts.gov/xml/ontimesummarystatistics/src/index.xml
http://www.transtats.bts.gov/Tables.asp?DB_ID=125
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to ensure consistency between bus and auto distance data. The comparison is shown in Figure 

27. 

Figure 27: Comparison between Auto and Bus Distances 

 

The data points in Figure 27 are heavily concentrated along the 45-degree li
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5-year estimates
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http://www.bts.gov/publications/1995_american_travel_survey/technical_documentation/entire.pdf


http://nhts.ornl.gov/2001/usersguide/UsersGuide.pdf


 

http://nfrmpo.org/Files/NFRMPO-HHSurveyDraft_AppendixGNoSPSS.pdf
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on the other hand, were designed to provide data for modeling, and used the most modern 
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Table 9: Summary of Long-Distance Travel Survey Characteristics 

National ATS 

NHTS 

California Colorado Ohio
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the IPF procedure. This step is referred to as the iterative proportional updating (IPU) algorithm, 
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A decision had to be made regarding the geographic resolution that would be chosen for 

synthesis of a national synthetic population. The number of counties, at just 3,143, is quite 

modest and in line with the number 



http://mcdc.missouri.edu/websas/geocorr12.html
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Table 13 presents the control variables and categories used in the synthetic-population-

generation process. At the household level, it can be seen that the control variables include 
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using a population-evolution model system or using future-year controls that may be available or 
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Figure 33: Comparison of 
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Figure 37: Comparison of Control Distributions between Actual Synthetic Populations 

(Census Tract 522745 in Maricopa County, Arizona) (Household Size) 

 

Figure 38: Comparison of Control Distributions between Actual Synthetic Populations 

(Census Tract 522745 in Maricopa County, Arizona) (Number of Workers) 
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Figure 39: Comparison of Control Distributions between Actual Synthetic Populations 

(Census Tract 522745 in Maricopa County, Arizona) (Household Income) 

 

Figure 40: Comparison of Control Distributions between Actual Synthetic Populations 

(Census Tract 522745 in Maricopa County, Arizona) (Gender) 
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Figure 43: Comparison of Control Distributions between Actual Synthetic Populations 

(Census Tract 522745 in Maricopa County, Arizona) (Age) 

 

4.4    Tour Generation, Scheduling, and Participation 

Overview 

This section presents 
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Table 18 
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Table 18 
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Table 18 (cont.): 
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Table 27: Tour-Party 
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Table 31: Tour-Party Composition Model (Relaxation: Julyï



 





 

118 

Table 37: Tour-Party 
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Table 39: Tour-Party Composition Model (Recreation: JulyïSeptember) 
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Table 51: Tour Duration and Participation Model (Business Purposes)  

Alternatives 
(Base : Business (Q1)) 

Explanatory Variables 
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Table 
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Table 51 (cont.): Tour 
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Location-specific variables (i.e., 
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Table 52
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Table 53: Tour-Frequency Model (Business Purposes) 
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Table 61: Tour 
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4.5    Destination and Mode Choice 
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in a MNL formulation will often lead to the model predicting unreasonably high elasticities. It 

can be shown that a more sophisticated model formulation can represent these effects at least as 

well as a nonlinear formulation, but such m



 



 

149 

mode choice and that station choice is at a still lower level. However, in cases wh
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Advanced Approaches 

In this section, three possible departures from current practice for mode and destination choice 

models 





 

153 

Equation 9: Unconditional Choice Probability of Destination d 

 

w
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Equation 12: 
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x The MMNL model requires simulation-based estimation techniques, which means that 
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II was introduced by Smith (1993) and applications in choice modeling have been put forward by 







 

159 

Table 65: Results of Three Models 
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While most work in a long-distance-travel context relies on simple nested logit structures, this 

work has made the case that complex error structures may exist along multiple dimensions of 

choice and that a cross-
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The main reason such a system 
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Table 69: Tour Duration of Stay Models 

Tour Purpose Commute 
 

Business 
 

Visit F&R 
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Table 
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Purpose 
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Destination and Mode Choice 

After all of the national-level network zone-to-zone data were 
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CHAPTER 6.  
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Table 76: 
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Figure 53: Long-Distance Trav230.91
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Figure 54



 

196 

Figure 56: Distribution of Person-Miles Traveled in October, by Rail 

 

Figure 57: Distribution of Person-Miles Traveled in October, 
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CHAPTER 7.  DATA RECOMMENDATIONS 

This chapter describes the types of data that²under the ideal conditions²would be available to 

support 
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Table 80: A Comparison between an Ideal Dataset and Existing Datasets 
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Table 80 (cont.)
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x The data are subject to noise infusion by the Census Bureau to meet disclosure avoidance 

requirements,
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http://connectdot.connectsolutions.com/p42seglc752/
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reliable estimates. These data are available in the Highway Performance Management System 

(HPMS) at the FHWA (Federal Highway Administration, n.d.). The HPMS is a national-
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In this case, observed data have 
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