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ABSTRACT

The United States (US) witnessed remarkable growth in annual long distance travel over
the past few decades. Over half of the long distance travel in the US is made for pleasure,
including visiting friends and relatives (VFR) and leisure activities. Thistrend could continue
with increased use of information and communication technologies for sociaization, and
enhanced mobility being achieved using fuel-efficient (electric/hybrid) and technology enhanced
vehicles. Despite these developments, and recent interest to implement alternate mass transit
options to serve this market, not much exists on the measurement, analysis and modeling of long
distance pleasure travel in the U.S.

Statewide and national models are used to estimate long distance travel, but these are
predominantly trip-based models, making it difficult to understand long distance trips as
collection of household-level travel behavior. This form of travel behavior has been studied alot
in tourism, but in a piecemea manner, such asto (from) a specific destination. Further, most of
these studies are confined to anayzing leisure market, with VFR market gaining recognition only
recently. In essence, annual household long distance pleasure travel behavior needs to be studied
in acomprehensive manner rather than asisolated trips. Thisis because, most of these household
travel decisions are undertaken considering their annual time and monetary budget, and their
perceived cost to travel to one (or more) destination for given pleasure purpose on one (or more)
occasion using a given mode of travel. Thus, the main objective of this dissertation is to develop
a comprehensive behavioral model framework to analyze the above-discussed annual household
long distance pleasure travel choices.

Vil
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To start the above effort, it isfirst required to collect detailed annual household travel
data, last collected over two decades ago (e.g.: ATS, 1995). No such recent effort has been
pursued due to the significant labor and economic resource required to undertake it. There exist
recent surveys (NHTS, 2001), but collected over a shorter (four week) period, and require
significant processing even to arrive at aggregate annual travel estimates. Second, besides
surveys, there is aneed for additional data to estimate households’ annual pleasure travel budget,
and their cost to travel and stay at each of their potential destination choices, which are not
readily available.

Thus, asthefirst goal, this dissertation analyzes long distance travel reported across
historical surveys (NPTS; ATS; NHTS), to understand the differencesin their definition,
enumeration of purpose and collection methods. The intent here is twofold, first to conceive a
method to estimate annual travel from surveys with shorter collection period. Further, the second
intent is to gather travel patterns from these historical datasets such that it informs the second
goal of this dissertation, i.e. development of a behavioral framework to analyze annual household
pleasure travel. To this effect, this research aso analyzes pleasure expenditures using Consumer
Expenditure Survey (CEX, BLS) data. Interestingly, the analysis reveals CEX pleasure travel
expenditure pattern to be similar to the travel pattern reported for the same market segmentsin
travel survey (ATS).

Importantly, the above analysis informs the devel opment of behavioral models, pursued
as two distinct tasks to achieve the second goal. Asthe first task, a novel econometric model and
forecasting procedure is developed to analyze a household’s annual long distance leisure travel
decisions. Specifically, a households’ time spent across one (or more) destination and travel

mode to such destination for leisure is modeled subject to time and money budget constraints. In

viii
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this methodological framework, the destination choice is modeled as a continuous variable (time
at destination) using Multiple-Discrete Continuous Extreme Vaue model (MDCEV). While,
travel mode choice to these destination(s) are modeled as a discrete choice, through a nested
Multinomial Logit Model (MNL), with price variation introduced across the above choice of
destination(s) and travel modes (air/ground). This required estimating annual monetary budgets,
travel cost and per night lodging cost for each sample household, with each of them having 210
potential destinations and 2 travel mode choices respectively.

The second task, involved the development of abroader national model system to analyze
households’ annual pleasure travel decisions such as: choice (duration) at destination(s), travel
purpose (VFR or leisure), mode (airplane or auto) choice and trip frequencies to these
destination(s) using the same dataset. It was modeled in two stages, with the first stage
estimating households’ annual pleasure time budget using a stochastic frontier model. This
budget was then used as constraint to analyze households’ annual choice of destination and
purpose using a nested MDCEV-MNL model in the second stage. A log sum variable from a
nested joint multinomial logit model of trip frequency and mode choice for each purpose (VFR
or leisure) isaso introduced as input at this stage. This model was then validated using a
prediction procedure, and further applied to test a policy scenario (increasein travel cost). The
above national pleasure travel demand model could be further enhanced by including monetary
constraints and price variation as in the first task. Overall, the model system proposed in this
dissertation forms the foundation for a national comprehensive long distance travel model. This
could be achieved through inclusion of other prominent travel purpose such as business and

commuting to the national travel demand model presented in this research.

www.manaraa.com



CHAPTER 1: INTRODUCTION

The United States witnessed a significant rise in long distance travel over the past few
decades exceeding 2.5 hillion tripsin 2001 (NPTS Brief, 2006). The above reported growth
could be attributed to economic development during this time period complemented with lower
transportation costs (fuel costs and auto ownership). This facilitated households to travel farther
and more often, not just for work and maintenance, but to pursue pleasure activities aswell. In
thisresearch, long distance travel for pleasure is defined as trips made to visit friends and
relatives (VFR) or participate in leisure activities.

Long distance travel for pleasure, as defined above, accounted for more than half of al
long distance trips per annum, and is observed to sustain this share over time as well (American
Travel Survey [ATS], 1995; National Household Travel Survey [NHTS], 2001; Nationwide
Personal Transportation Survey [NPTS], 1983, 1987, 1990). Thistrend could continuein the
future with people migrating to seek better opportunities (or retirement) resulting in new social
ties across geographies.

The above-discussed growth in long distance travel, more so for pleasure, could pick up
with use of information and communication technologies for socialization, and efficienciesin
travel being achieved with introduction of hybrid and electric (and automated) automobiles.
However, there are numerous other factors, which could dampen the demand for pleasure travel,
such as adverse economic conditions, or households combining travel purposes together (i.e.
pursuing leisure on visiting friends or relatives or business). Besides the above, shiftsin
socioeconomic state of household (e.g., unemployment, retirement, childbirth) could also

1
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influence household decisions and their consequent demand for long distance pleasure travel as

discussed in the following section.

1.1 Significance and I mpact

According to the Bureau of Labor Statistics (BLS, 2010), U.S. households, on average,
spent about $1400 per annum on their annual vacation, i.e. for above reported pleasure trips.
Among them, amajor share (about 44%) was spent on travel (transportation) to the vacation
destination, with rest of it being incurred at destination for lodging, food and entertainment. Asis
apparent from above, long distance pleasure travel is bound to have significant economic impact
not just on tourism but in the transportation sector as well.

The above reported expenditures, could be distinct across households, and could change
for ahousehold over time aswell. It could alter with risein cost for travel (fuel), lodging,
relative cost at destination or change in the household’s socioeconomic condition (employment,
birth of child etc.). At an aggregate level, such household-level changes could affect the overall
demand at (or between) destinations. In some scenarios, it could influence travel demand to all
destinations(s), such as during arecession. This could have significant implications on the
demand for transportation to various destinations along with the demand for tourist services at
the destinations (lodging, car rental services etc.).

The above influences on aggregate travel demand could be better understood through
analysis of disaggregate, household-level long-distance pleasure travel behavior. Specificaly, it
would require the analysis of household-level annual pleasure travel choices such as the
destinations to travel to, the motivation for travel to these destinations (e.g., VFR or leisure),
travel mode to these destinations (e.g.: air or auto), and the number of trips made to the

destinations. Thiswould not only assist in arriving at more precise annual travel estimates, but
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could also alow to examine the implications of relevant policies for transportation and tourism
dueto its disaggregate nature.

For example, it could be used to assess the influence of travel demand management
strategies at seasona attractions (e.g., Key West, Pigeon Forge, and Y ellowstone), which often
face severe bottlenecks along the main access/egress arterial roads to these destinations. It could
save travelers valuable time invested in such travel, and enhance the attractiveness of such
destination, with travel to access them becoming more pleasant. Further, a households’ decision
to undertake a pleasure trip to a destination is not just influenced by their socioeconomic state,
but also the cost to pursue them. To this effect, a household with a diverse set of destination(s)
might choose the most attractive destination in terms of opportunities as well as the expected
cost. To this effect, this model could inform Destination Marketing Organizations (DM O) about
the preferences of its potential consumers and their ability to afford such choices, which could

support them in devising promotional strategies to attract them.

1.2 State of Measurement and Requirements

Understanding the above discussed household-level pleasure travel choices requires
collecting such travel information from households over longer periods (e.g.: year), aresource
intensive effort. Besides data collection, development of such a comprehensive behavioral model
requires additional household information such as their annual travel budget, their perceived cost
to travel and expenditures at destination. This data, asimportant asit is, is typically not collected
in travel surveys, and are not readily available. This section further discusses the household
choices that need to be modeled within this comprehensive framework to understand annual
household long distance pleasure travel behavior, and the supporting data required to model

them, including travel expenditures.
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Long distance travel, often defined based on a distance threshold (50, 75 or 100 mile) in
the U.S., could be made to neighboring town/cities to distant out of state or international
destinations. A mgjor share (62%) of these trips is made to destinations within their state of
origin (Bureau of Transportation Statistics, 2001), and are likely to be accounted for in the
statewide models using advanced estimation methods such as household/person level discrete
choice models (Outwater et al., 2010). However from a household perspective, not all of their
annual long distance trips tend to be accounted for in the above models. Thisis because, long
distance trips, particularly those for pleasure are made far and few in between months, and most
of the statewide models analyze long distance trips as daily travel.

Further, the abovementioned trips tend to be interrelated, in that the choices made on
such trips (destination, duration, travel mode etc.) influence their travel decisions on other trips,
which could be made to places within or outside the state of residence. The exclusive treatment
of within state travel, and above all its examination as daily trips, restricts the analysis of annual
household long distance travel behavior. In particular pleasure travel, which makes up for more
than 50% of all long distance trips, could be made to different travel extents (within and out of
state). This would depend on the specific motivations of pleasure travel, and location of
opportunities to pursue them. There are transportation models (e.g., Ashiabor, Baik, & Trani,
2007; Baik et a., 2008; Moeckel & Donnelly, 2010) that estimate national level travel demand
within the U.S. However, as mentioned earlier, most of these models adopt the traditional four-
step approach at an aggregate trip level, making it difficult to represent annual household travel
behavior.

A households’ long distance travel needs to be studied over alonger period and across

the U.S because household pleasure travel decisions tends to be diversein their choice of
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destination, duration at destination, trip frequencies and mode of travel. These choices often
depend on the characteristics of the household, purpose (motivation) to undertake such travel,
and location providing facilities to pursue such purpose and ability to access them. Broadly
speaking, the two major motivating factors (purpose) within pleasure travel tend to be VFR and
leisure. Of the above, the choice of destination for the former (VFR) purpose relies on socidl ties,
while leisure travel to a destination are made based on the households’ leisure motivation and
attractions available at such destination to pursue them.

Further, a household with intent to visit might as well participate in leisure with their
friends/relatives at destination, without requiring additional trip to satiate their leisure needs. In
addition, a household could make multiple visiting trips to a destination, while make one or
fewer tripsto adestination for leisure. This chapter further assesses the needs and objectives of
this research from the perspective of developing such a nationa level behaviora model for long

distance pleasure travel that allows analyses of the above choices within one framework.

1.2.1 Household Travel Choices

The motivations to undertake long distance travel for pleasure could be broadly
categorized as either to visit friends and relatives (VFR) or to pursue leisure. Here, leisure
encompasses activities such as rest/rel axation, sightseeing, outdoor recreation or entertainment.
Households could travel to different geographic extents to pursue each of these activities based
on the spatial distribution of the opportunities (locations) to pursue them. For example, the
opportunities for visiting, entertainment or outdoor recreation might more often involve travel to
neighboring out of town destination; whereas, trips to pursue activities such as sightseeing and
rest/relaxation might require distant travel. Thus, Moscardo et al. (2000) proposed aVFR

tripology to segment such trips based on geographic (travel) extent.
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From an annual perspective, a households’ annual pleasure travel on being categorized
based on travel extent would exhibit distinct trip frequencies, mode choice and time spent
(duration) at such destinations (s). For example, a household on making an occasional trip to a
distant destination(s) would want to make the most out of such trip, and thus might spend more
time pursuing leisure activities in and around such destination(s). While the same household
might spend less time on atrip to a neighboring town to visit friends or pursue other leisure
activities (watch agame at a stadium or go hiking). However, they might make more such trips
over ayear compared to their travel to adistant destination. These decisions, as would be
expected, are influenced by resource (cost/time) required to access such destination(s) and

participate in activities at these destinations.

1.2.2 Resource and Budget Constraints

Importantly, the above discussed household choices that ultimately shape atrip to a
particular destination, and makeup a households’ total annual trips are made under several
constraints, main among them is household’s time and monetary budget constraint. Brons, Pels,
Nijkamp, and Rietveld (2001) state that households’ aim to maximize their utility (satisfaction) —
derived from the cost of travel and from consumption of holiday experiences subject to these
constraints. Each household has to adhere to these constraints in deciding their travel choices
such as: purpose, destination, duration at destination, and trip frequencies to these destination(s).

The aforementioned choices, subject to income and time budget in tourism is analyzed
through three major groups of variables. household sociodemographic, destination, and travel
mode characteristics. These factors are referred to as push and pull factors (Armario, 2008;
Dann, 1977; Uysal & Hagan, 1993; Yoon & Uysal, 2005) in tourism marketing literature. Push

factors include househol d sociodemographic characteristics and their travel motivations. The pull
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factorsinclude the attractiveness of the destination and ability to access these destinations. The
destination pull factors could also include factors such as: attractions, climate, culture,
architecture, transportation, entertainment or cost (Kozak, 2002). Heung, Hailin, and Chu (2001)

provide a comprehensive review of these factors as motivations for vacation travel.

1.2.3 Spatiotemporal Methodological Framework

The household travel choices and constraints that influence these choices, discussed in
previous section, suggest the decision made across trips to be inter-related. Hwang, Gretzel, and
Fesenmaier et al. (2006), state that people (households) tend to visit more than one destination
for severa reasons, and at the same time, also take into consideration the constraints and
opportunities associated with visiting these multiple destinations. Importantly, they suggest that
households cannot satiate all their pleasure travel motivations from traveling to one destination.
Thus, the decision made on a particular trip is bound to influence a household’s choice of
destination, duration at destination, trip frequencies and mode choice on another trip. This makes
it imperative to collect and examine these travel choices over longer period rather than

examining a households’ trip to a destination as an isolated event.

1.2.3.1 Destination Choices

In essence, households’ could travel to one or more destination(s) to satiate their annual
pleasure demand arising from diverse pleasure motives such as visiting, entertainment, outdoor
recreation etc. Thisisintuitive, and is more representative of annual household pleasure travel
behavior compared to considering household to decide their pleasure travel to a particular
destination from set of choices, as an isolated decision making process. Thus, examination of a
households’ annual choice of one or more destination(s) requiresit to be treated as an imperfect

choice substitute rather than its traditional assessment as a perfect substitute.

7
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1.2.3.2 Choice of Purpose

In contrast, a household pleasure travel purpose to a destination tends to be a perfect
choice. Primarily, the decision to travel to a particular destination from several destinations
arises from the primary motivation (VFR or leisure), and the opportunities available to pursue
this motivation at the destination. Thus, this research considers, VFR and leisure travel to a
particular destination as exclusive choices. A household traveling to a destination(s) for VFR
might not travel to the same destination(s) for leisure and vice versa. Thisis because, the
households might accomplish either of the purposes as secondary purposes on given trip with
either of them as the prime motive. This, in turn, makes these choices to be perfect substitute, i.e.

ahousehold might travel to a destination for either of the above purposes not both.

1.2.3.3 Mode Choiceand Trip Frequencies

The above choice of purpose along with the spatial distribution of opportunities
(destinations) to pursue them would influence the travel mode choice, and trip frequencies as
well. Leisure motivation(s) for travel such as rest/relaxation and sightseeing, might lead
household to travel to distant out of state destination choices resulting in fewer such trips, but
with longer time being spent at such destinations. Alternatively, leisure motivations such as
outdoor recreation or entertainment might lead to travel to proximate in-state destinations, often
involving more frequent trips, but each of short duration.

While within VFR, households’ could either make frequent trips (short durations) to visit
friends out of town, and at the same time make an occasional trip to distant out of state
destination to visit family but for longer duration. This heterogeneity within VFR travel led
tourism researchers (Moscardo et al., 2001) to recommend further categorization of VFR travel
into visiting friends and visit relatives respectively.

8

www.manaraa.com



The above discussed spatial distribution of opportunities to pursue motivations could also
lead to distinct modal preferences as identified by McGuckin (2013). Hence, researchers
consider having an independent model for travel mode choice as neglecting the package nature
of vacation travel (Decrop & Snelders, 2004; Eugenio-Martin, 2003; Hackney, 2004; LaMondia,
Snell, & Bhat, 2009; Nicolau & Mas, 2005). Furthermore, besides mode choice, it might
influence annual trip frequencies to such destination as well, due to cost and time associated with
making such trips across different travel extents.

Asis apparent, a comprehensive assessment of long distance travel for pleasure could not
be made considering shorter data collection period or smaller geographies (spatial scales). Thisis
because of the fact that the choice of destination (imperfect substitutes) for pleasure travel could
span from out of town destination(s) to distant out of state locations. In addition, the time of
occurrence of trips to these destinations might as well be far and few in between months.

This research, thus pursues the devel opment of an annual household long distance
pleasure travel behavior model to comprehensively analyze the above discussed travel choices
using ATS (1995) survey. The ATS (1995) survey, athough two decades old, is considered
because no recent data collection effort of this kind was pursued due to the significant labor and
economic resource required to undertake it. Before undertaking the model development effort,
historical surveys and supplementa data sources were analyzed to inform the development of
this model and construction of relevant input variables. In the due course, this research also
constructed a method to expand data collected over shorter period to arrive at aggregate annual
estimates of long distance travel. The following section outlines the objectives and goals pursued

in this dissertation to accomplish the above effort.
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1.3 Resear ch Objectives and Dissertation Structure

The overall objective of this dissertation is twofold: first to develop theoretical
knowledge on long distance pleasure travel, and second to conceive amodel structure to
formulate a national level pleasure travel demand model. These two objectives are accomplished
through chapter 2 through chapter 5 in this dissertation.

Chapter 2 evaluates the nature of long distance travel from the perspective of data
collection, examining the influence of survey design and collection methods. The two main goals
pursued as part of this chapter are as follows. The first goal is to understand the influence of the
data collection period on reporting of long distance trips. Specifically, the influence of shorter
and longer recall periods on reporting of long distance trips is examined to evaluate the potential
to use the former, with latter being highly resource intensive. Subsequently, an aternate
approach to expand data collected over shorter recall period to arrive at annual estimatesis
proposed. The second goal pursued in this chapter isto examine differencesin long distance
travel across socio-demographic groups, and its pattern across time and geographies for different
pleasure travel purposes. These aspects are explored from the perspective of informing the
development of a behavioral model of ahousehold’s annual choice of destination(s), travel
mode, trip frequencies, and duration at destination subject to time and monetary budget
constraints.

It becomes apparent from chapter 2 that annual long distance pleasure travel behavior
could be distinct across households., i.e. in terms of their choice of destination (imperfect
substitutes), and duration at such destination and their mode of travel (perfect substitutes). These

choices predominatel y depend on a households’ ability to spend their time and money budget to
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travel to destination (using air or auto as travel mode) that offers the desired pleasure
opportunities.

Thus, Chapter 3 presents the devel opment of model formulation to analyze such
imperfect and perfect choice substitutes accounting for the price variation across these choice
sets. It commences with the formulation of a single time budget constrained model leading into
the formulation for multiple constraints to analyze pleasure travel choices accounting for time
and monetary budget constraints of a household. This chapter also presents a forecasting
procedure for single budget constraint model, with potential to be extended to accommodate
multiple budget constraints. The proposed forecasting procedure for single budget constraint is
subsequently implemented to validate a model and analyze different scenarios.

Specificaly, the model is estimated to anayze a household’s annual leisure destinations
(imperfect substitute) and mode of travel (perfect substitute) to these destinations accounting for
the price variation across mode and destination. This is accomplished through first estimating
travel cost across two (air and ground) mode choices to 210 potential destinations, and per night
cost at each of these destinations within the U.S. for each sample household. This model is
estimated accounting for households’ socio-demographic, destination and modal characteristics
recognized in chapter 2 to be the key factors in assessing long distance leisure travel decisions.

Subsequently, chapter 4, further broadens the model presented in chapter 3 in terms of the
choices being analyzed. It presents a comprehensive national pleasure travel demand model
system estimating a household’s leisure and VFR travel decisions along with aforecasting
procedure to analyze scenarios using the estimated models. The model system in this chapter
analyzes each household’s annual choice of destination(s) for specific pleasure purpose (visiting

or leisure) and their choice of mode and trip frequencies to such destinations. Prior to modeling
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the above household travel choices, the model system first estimates each household’s annual
pleasure time budget, which isused as ainput budget constraint in estimating the
abovementioned annual household pleasure choices. The input to this model system is the same
ATS (1995) data with each household in the sample considered to have a choice of 210
destinations, as the leisure only model estimated in Chapter 3. However, it is estimated
accounting for just time budget, and does not include price variation and money budget. The
model system is subsequently validated, and used in a prediction exercise to understand the
influence of risein fuel cost using aforecasting procedure developed as part of this research.
Chapter 5 concludes the dissertation with discussion on the three main contributions from
this research. First section in this chapter summarizes the theoretical knowledge gained through
the assessment of historical long distance travel surveys, and proposes an aternate approach to
estimate annual long distance travel using data collected with shorter recall periods. Second
section discusses the methodol ogical development pursued as part of this dissertation in
formulating a novel approach to analyze perfect and imperfect choices with price variation for
single as well multiple budget constraints. The third section presents the outcomes from the
development of a comprehensive national long distance pleasure travel demand model, and its
limitations. The chapter concludes this dissertation with a brief discussion on areas for future

research to improve the methodological and empirical specification of this model.
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CHAPTER 2: ISSUESIN MEASURING AND MODELING LONG DISTANCE
PLEASURE TRAVEL

Long distance passenger travel in the U.S. exceeded 2.5 billion person tripsin 2001
(NPTS Brief, 2006). Despite its remarkable growth, it first started receiving greater attention
from the transportation sector at the end of last decade coincident with the onset of the economic
recession and the growing interest in pursuing aternate intercity public transportation options. In
contrast, it has had sustained interest from the tourism and hospitality stakeholders because of its
economic relevance to this sector, where more than %2 of all long distance trips per annum are
made for leisure. Long distance travel is bound to have significant economic influence not just
on tourism, but on the transportation sector as well.

However, there has been no significant national data on long-distance travel collected in
the recent past to understand its current impact since NHTS (2001). Adequate national datais
essential to get a better estimate of the more recent travel demand, but a main deterrent to pursue
such an effort has been the inherent need to collect long-distance travel over alonger period
(year) to get acomprehensive picture. This makes it aresource intensive task to undertake for
both respondents as well as surveyors. There have been numerous efforts in the past considering
longer (ayear) and shorter collection periods (2-4 weeks), in essence implementing different
strategies trading off costs and period of data collection.

The shorter period, although economical, has issues of its own, prominent among them
being inadequate sample size, coverage bias and under reporting of trips (Giesbrecht and Bose,
2005). Thus, this chapter first examines the potential issues associated with data collected over
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different recall periods - short (NPTS, 1995/ NHTS 2001) and long period (ATS, 1995), to
arrive at annual estimates. Subsequently, this research also investigates the influence of other
aspects of data collection such astrip length definition, purpose enumeration, and period of
collection for reporting such trips. Following the above investigation, this research proposes an
alternate weighting (expansion) methodology to arrive at annual estimates using single wave of
data collected with a shorter recall period.

A significant share of trips (travel) that are made for leisure can be expected to be
undertaken by households following some amount of advanced planning taking into account
their budget constraints (Brons et al., 2001). The choices made on such trips could be distinct
across households based on their budget, and could differ across regions, based on the available
leisure opportunities and the cost to access them. Given the consumption oriented nature of such
travel, the levels of leisure travel could change over time based on the overall economic
condition of the nation and (or) changes in economic conditions for a given househol d(s).

However, it has been infeasible to collect data to assess such changes over time, due to
the significant resource required to collect such data even for a year. Thus, this research explores
other supplemental data sources that could provide information on such trends. The intent of this
effort istwofold, first to gain insights on leisure travel trend using this dataset. Second intent is
to explore the potential to synthesize this data with travel surveysto construct a household level
model that analyzes annual leisure travel within the U.S. Thisis pursued because, there exists no
national model or behavioral framework to analyze long distance leisure travel behavior, with
most of the previous studies analyzing long distance travel adopting traditional 4 step urban

model structure (Horowitz, 2008; Miller, 2003).
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Thus, this chapter through its analysis of the historical data collection methods, and
supplemental data sources such as Consumer Expenditure Survey (CEX) concelves atheoretical
framework to analyze the leisure component of long distance travel. This theoretical framework
is further applied to develop a disaggregate household level national model of annual long
distance leisure travel in the United States, which could be extended to include other prominent

purposes such as business travel etc.

2.1 Data-Collection Methods

2.1.1 Trip Length Definitions and Purposes

The aforementioned effortsin this research commences with the analysis of historical
national long distance travel data collected in the U.S. Prior to examining these datasets
(surveys), the elements defining long distance travel across surveys are considered to enable
consistent comparison across them. Long distance travel survey methods have evolved
significantly over the past few decades; with the definition itself modified over time from an
overnight trip (NPTS, 1977) to atrip length based definition (NPTS: 1987, 1990, and 1995; ATS
1995; NHTS 2001). The NPTS defined trips to places 75 or more miles apart as along distance
trip, while ATS (1995) and NHTS (2001) report such trips to be made to places over 100 and 50
miles respectively (Table 1).

Due to the above differences, this research only analyzed long distance trips made to
destinations 100 or more miles apart in straight-line distance (SLD) to make consistent
comparisons. A comparison of these trips (Figure 1), as mentioned in the introduction, shows
remarkable growth in long distance trips from 1990 to 2001, with NHTS (2001) reporting over 2
billion tripsin 2001. A major share of the observed growth in trips could be natural, but a
number of other factors could also have led to this growth. A few of the prominent factors that
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could have influenced the trip estimates include the number of enumerated purposes; recall
period, time of recall and collection timeframe (1 or more waves). A preliminary analysis of trips
over 100 milesin SLD (Figure 2) reveals NHTS reports almost twice the number of trips to short
haul destinations/distance (100 — 200 miles) compared to other surveys. A non-trivial share of
trips causing this spike in short haul (100 to 200 miles) travel could be attributed to the
enumeration of additional purposesin NHTS. Specifically, NHTS reported commute as one of
the long distance trip purposes. Commuting makes up a significant share of short haul trips and
is excluded as along-distance trip purpose from ATS by design. In contrast, NPTS (1990, 1995),
which did include commute as a to/from trip purpose reported far less trips compared to NHTS
(2001) in the 100-200 miles category. This could be partially due to the limited number of long-

distance trip purposes enumerated in NPTS.

2.1.2 Recall Period, Time of Collection, and Measure of Pleasure Travel

Besides enumeration of purposes, ATS asked its respondents to recall their travel over the
past three(3) month period. This could have resulted in fewer short haul trips to be reported
compared to NHTS in this trip length segment. It is because, respondents with alonger recall
period might not in effect be able to recall al their short haul trips. Thisrecall bias could be
minimized by undertaking surveys with shorter recall periods. However a draw back with shorter
recall period, isthat the respondent is confined to report their travel that occurred within their
assigned 2 (or 4) week period for the year, i.e. the collection period. Thisrestriction affects the
reporting of infrequent long haul trips, which aso tends to be few in number. Further, most of
these long haul trips are made to pursue leisure or business activities rather than commute or

shopping. The ATS in thisregard, with itslonger recall period, and more importantly an annual
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collection period provides a more comprehensive measure of annual long haul trips across
households.

The annual time frame for collection also makes it straightforward to arrive at annual
estimates of long distance travel per capitaaswell asthat for the nation from ATS. In contrast,
NPTS (NHTS) with ashorter two (four) week recall period to an extent minimizes the recall bias
(in reporting short haul trips), but does not precisely yield national annual travel estimates. This
is primarily due to current method of expansion applied to the single wave of data collected with
ashorter recall period (NPTS handbook, 1998). It does not mean that surveys with shorter recall
periods cannot be used to arrive at annual estimates. More importantly, the weighting method
implemented to expand the single wave of sample data collected with shorter recall period needs
to be revised, demonstrated latter in this section.

Besides minimizing resource requirement, the motivation to tradeoff between longer
recall period and annual collection time frame (ATS) against shorter recall period (NPTS/INHTS)
could also depend on whether the objectiveis to collect annual short haul trips (200 miles or
less) or long haul (more than 200 miles) travel estimates. An ideal survey that could provide both
of the above estimates would require one to collect data from each respondent with shorter recall
periods (2/4 week) asin NHTS, but within an annual data collection time frameas ATS. The
proposed approach athough ideal, would be more expensive and burdensome for the
respondents, having to report their travel over about 26 (2 week) or 13 (4 week) recall periodsin
ayearlong collection time frame.

Thus the two main aspects of data collection that affects reporting of long distance trips
arei) therecall period and ii) time frame of data collection, with former predominately affecting

short haul trip estimates, and the time frame (and time of collection) affecting long haul trip
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estimates. With this perspective, long distance travel surveys could be divided into two

segments, the first ssgment involving frequent trips to short haul destinations such as for
commute, shopping, weekend entertainment. While the second segment involving infrequent
travel to long haul destination, such as those made to go on vacation or business. The effort to
collect these two distinct forms of long distance travel within asingle survey leads to the need to
tradeoff between recall period and time frame of collection. Giesbrecht and Bose (2005) suggests
having different recall periods to collect travel for different extents. For example, enquiring
respondents to recall trips that were made between 50 and 100 miles in the past month, and recall
trips made to destination over 100 milesin the past three months.

The above proposed approach to data collection could lead to gathering appropriate long
distance trips across al purposes including leisure, which makes up more than 50% of long
distance travel. Leisure travel although observed to make up amajor share of long distance trips
(Figure 3) across surveys, could be distinctly different in terms of their milestraveled i.e. share
of short and long haul trips. For example, the leisure trips being reported in ATS (longer recall
period and collection time frame) could be more biased towards reporting trips to distant
destinations (e.g.: vacation). In contrast, the trips reported for leisure in NPTS/NHTS (with
shorter recall period) might be more biased towards reporting short haul trips (e.g.: shopping,
weekend recreational trip). This becomes evident from the subsequent analyses presented in this
chapter, with leisue asits central theme.

In addition to examining the above mentioned difference in the trips and miles traveled,
leisure trips are also analyzed based on specific motivations (Figure 4). The first segment
consisting of tripsto visit friends and relatives, makes up about 50% of all leisure travel reported

annually, with rest being made for non-visiting leisure motivations such as vacation,
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entertainment, shopping etc. Each of the above motivations (visiting and non-visiting leisure)
could be pursued at short haul (100 to 200 miles) as well aslong haul (over 200 miles) distances.
Surveys with shorter recall period — single wave of data collection (e.g.: NPTS) and longer recall
— multiple waves (e.g.: ATS) arelikely to predominately report short or long haul trips
respectively. Thus, from the perspective of developing long distance leisure travel model, survey
with longer recall period might be more appropriate, as household would often these trips after
advance planning and considering their annual time and money budget. Besides the above, the
trips reported in surveys with longer recall period and annual collection frame (e.g.: ATS) could
be interpreted in straightforward manner to analyze total annual travel aswell as across specific
purpose.

In contrast, the estimates from shorter recall surveys (NPTS, NHTS) calculated using
daily person trip weights could not readily lead to such annual estimates of leisure travel for
visiting or non-visiting purposes. Thisis because, currently, sample trips from these surveys are
weighed using daily person trip weights scaled by the ratio of number of daysin an annum to the
period of the data collection. In essence, it factors up the individuals travel reported during a pre-
assigned two-week period to be representative of the rest of the 50 weeksin the year in NPTS
(1995). The above-described approach, would not lead to appropriate estimates of annual trips
and miles per capita (NPTS 1995 handbook, 1998). Thisis because an individual could exhibit
different trip rates and travel extent across season, in particular for leisure travel. Asa
consequence, present estimates from shorter recall period (ex: NPTS) are bound to lead to
imprecise annual estimates of long distance leisure travel, unless an appropriate weighting
procedure isimplemented to account for seasonal variations. This research further presents an

alternate approach to expand data collected from shorter recall periods, particularly with single
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wave data collected with atime frame of less than one year (NPTS, NHTS) to arrive at annual
estimates.

Prior to pursuing the above analysis, the influence of reducing the collection time frame
and time of collection on reporting of long distance leisure trips is demonstrated using ATS
(1995) data. Specificaly, this analysis reveals the effect of shortening the collection time frame
from one year to six months to three months. Assuming, each household in ATS is confined to
reporting their travel to one time frame for a year. An examination of the number of leisure trips
with a collection time frame of 3 months (Figure 5) reveals about 30 - 60% of the households to
report no long distance leisure trips, with the least in the third quarter (summer) and the most
during first quarter (winter) as expected. The share of households reporting no long distance
leisure trips drops significantly on increasing the reporting time frame to six month (Figure 6),
with more households reporting during the 2" half than 1% half of the year. The analysis shows
two features of the data collection that influences the reporting of long distance leisure trips. First
being the time frame of collection, and second the time of collection (reporting) for each
respondent. The latter is more relevant from the perspective of collecting leisure travel, dueto its
seasonal nature.

It is evident from above that the infrequent nature of long distance travel causes a
significant amount of variation in the number of trips being reported based on the time of data
collection and time frame of collection. Specifically, about 50% of the variation in trips reported
by households are observed to occur due to the 3-month collection time frame, which is found to
drop by afifth when expanding the collection time frame to six months (Figure 7). The
variability could be expected to be far higher with shorter period of collection such as two (2) or

four (4) weeksimplemented in NPTS (1995) and NHTS (2001).
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The above discussion suggests that just a month of data used to represent the travel for
other months, as undertaken at thistimein NPTS to estimate annual travel might not be
appropriate. To mitigate this issue, Giesbrecht and Bose (2005) suggested a panel design (more
than one wave) to collect such data for a household over afull year as was discussed earlier in
this chapter. However, this could be resource intensive, as it would require undertaking a survey
similar ATS (1995), with different recall periods for short and long haul trips. Figure 7, also
shows the variation in leisure travel across households due to the differences in socio-
demographics (family type, age, income etc.). The influence of these aspects are examined in
subsequent sections of this chapter by analyzing these surveys and other supplemental data
sources.

The next section proposes a methodology based on above discussion to expand single
wave of data collected from respondents with two (2) week recall period (NPTS, 1995) to
estimate annual long distance travel. The NPTS s considered in this analysis instead of NHTS
(2001), despite it being a more recent dataset because the latter is atypical with the data
collection including travel (pre)post 9/11. Further, NPTS (1995), although an older dataset, was

collected for about the same time period as ATS (1995).

2.2 ATSand NPTS Data Processing

Prior to implementing the alternate weighting method, NPTS and ATS data were further
processed. Overall, NPTS data, as expected, with a 2-week recall period, reports more trips than
ATS (Figurel). However, on implementing the 100-mile SLD filter, ATS