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ABSTRACT

Because Hawaii is expected to experience rapid growth in its population segment
of people aged 65 and older, their travel needs and understanding their travel behavior is
of increasing importance. A literature review of studies that focused on the travel
behavior of older people suggested that the following factors affect travel behavior: age,
gender, medical condition, ability to drive, cost of a trip, residential location (suburb vs.
city), trip purpose, day of the week, time of day, income, and availability of a private
vehicle. This thesis estimated two multinomial logit models of mode choice using data
from the 1995 Household Interview Survey (HIS) which was conducted by the Oahu
Metropolitan Planning Organization (OMPQ). These models suggest being elderly has a
negative effect toward drive, passenger and walk as compared with transit. In addition,
being retired has a negative effect toward drive, passenger, walk and bike as compared

with transit.
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CHAPTER 1
INTRODUCTION

1.1  Background

Throughout this thesis, “elderly” or “seniors” will be defined as people aged 65
and older unless otherwise specified. In 1999, the elderly population of the United States
was approximately 34.5 million, 12.7% of the total population. According to Kim and
Ulfarsson (2004), the United States Census Bureau projects that by 2030, the elderly
population of the United States will reach approximately 70 million, 20% of the total
population.

Like the rest of the United States, Hawaii is expected to experience rapid growth
in its elderly population according to the Hawaii State Department of Business,
Economic Development and Tourism (DBEDT). Figure 1.1 shows the resident
population of Hawaii as projected by the Hawaii State DBEDT in the State of Hawaii
Data Book, 2004 Edition. These projections indicate the number of elderly Hawaii
residents is expected to more than double, increasing from 160,211 (13.2% of the total
population) in 2000 to 323,700 (19.9% of the total population) in 2030. Because the
number of elderly Hawaii residents is expected to significantly increase in total number
and become a larger proportion of the total population, their travel needs should be

considered.



Figure 1.1. State of Hawaii Projected Resident Population by Age
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The Oahu Metropolitan Planning Organization (OMPO) and the City and County

of Honolulu, Department of Transportation Services (DTS) conducted a study dated June

1980. This study was policy-oriented and national data were used to estimate

transportation demands due to the lack of local data in 1980. Nevertheless, a brief

description of the scope, conclusions and recommendations of this study is provided

below since this was the only study found on the travel behavior of the elderly on Oahu

(Elderly 1980).




The scope of this study included the following:

identification of the transportation needs and demands of the elderly and
handicapped,

identification and description of existing transportation services for the elderly
and handicapped,

assessment of the gaps in the elderly and handicapped transportation services
when compared to the needs,

formulation of alternatives to achieving public transit system accessibility during
the transition period from 1980 to 1988, and

assessment of coordination needs for the elderly and handicapped transportation
services.

The conclusions of this study were as follows.

Information dissemination about the available modes of transportation for the
elderly and handicapped should be undertaken in conjunction with the
implementation of a coordinating body.

The institutionalization of new organizational mechanisms for coordination
should be considered only after additional feasibility studies are conducted.

The recommendations of this study were as follows.

Improve information dissemination efforts for available modes of transportation
for the elderly and handicapped.

Establish an AdHoc Committee on elderly and handicapped transportation service
coordination sponsored jointly by DTS, OMPO and Commission on the
Handicapped and with the Service Providers Task Force as initial members.

Support implementing actions relating to the operational aspects of elderly and
handicapped transportation service.



The lack of previous studies on the travel behavior of the elderly on Oahu and in

Hawaii, coupled with the projected increases of the proportion of this population

segment, indicates there is a need to learn more about the travel needs and behavior of the

elderly.

1.2

Objective

The objective of this thesis is to gain an understanding of the travel behavior of

the elderly on the Island of Qahu, and compare the travel behavior of the elderly with the

travel behavior of younger people.

1.3

Scope
This study includes:

A review of literature related to the travel needs of older drivers and pedestrians,
and the travel behavior of older people,

an examination of the characteristics of the elderly on Oahu and a comparison of
these results with conclusions of past studies,

an estimated mode choice model for the general population of Oahu that considers
age among other variables, and a comparison with the conclusions of past studies.

The remainder of this thesis is organized as follows:

Chapter 2 reviews past studies on the needs of older drivers and the travel
behavior of older people.

Chapter 3 describes how the data used in this thesis were obtained and
manipulated.

Chapter 4 provides descriptive statistics on the sample data using weighted data,
Some of these results are compared to the past studies in Chapter 2.

Chapter 5 presents two estimated mode choice models using data for both elderly
and non-elderly.

Chapter 6 summarizes the conclusions and recommendations of this study.

4



CHAPTER 2
LITERATURE REVIEW

A review of literature about the transportation needs of older people revealed that
there are two major issues that warrant attention. The first issue is related to the needs of
older drivers. Age-related changes that can make driving difficult for older people are
visual impairment, slowing of mental processes and diminished physical capabilities
(Practitioner 1999). Burkhardt and McGavock (1999) state “current trends suggest that
the percentages of older people who are drivers will significantly increase in the near
future and that future old drivers will be driving more miles and taking more trips than
today’s older drivers”. Because of age-related changes and the expected increase in older
drivers, their needs are discussed in Section 2.1. The second issue and the focus of this
study is the travel behavior of older people, which is discussed in Section 2.2.

2.1  Needs of Older Drivers
2.1.1 Difficulties for Older Drivers

Brainin (1980) observed drivers of various ages and found drivers aged 60 and
older had problems making turns at intersections and at traffic signals while drivers aged
25 to 44 did not. Difficulty making left-turns was a result of insufficient caution and
poor positioning on the road, and difficulty making right-turns was a result of failing to
signal. Branin also observed other errors committed by drivers which were failing to
make a complete stop, poor vehicle positioning, abrupt stops at stop signs, abrupt stops at

other locations, failure to stop when required, and lack of caution at traffic signals.



Furthermore, Benekohal (1992) conducted a survey of 664 senior drivers in
Illinois. The respondents of this survey reported the following activities to become
problematic as they got older:

e reading street signs in town,

e driving across an intersection,

¢ finding the beginning of a left-turn lane at an intersection,
o making a left-turn at an intersection,

o following pavement markings, and

e responding to traffic signals.

In addition, participants of a focus group consisting of 81 elderly drivers reported
the following to be difficult due to age-related changes (Staplin, et al. 1997):

o turning head at skewed angles to view intersecting traffic,
e performing smooth turning movements at tight corners,

s avoiding raised concrete barriers such as channelizing islands in the rain
and at night because of poor visibility,

e being in the correct lane such as a “turn only” lane of an intersection,
approach due to poor maintenance of pavement markings or obstruction of
roadside signs that inform drivers of intersection traffic patterns,

e seeing potential conflicts well and quickly enough to smoothly merge with
traffic at the end of an auxiliary right-turn lane, and

e metging with traffic after crossing an intersection when a lane drop occurs
near the intersection.

2.1.2 Accidents Involving Older Drivers
The Older Driver Design Handbook: Recommendations and Guidelines (1998)

states that more than half of all fatal accidents involving drivers 80 years and older occur
6



at intersections compared to 24 percent or less for drivers 50 years and under. This
indicates that older drivers have difficulty in situations involving complex speed and
distance judgments under time constraints, the typical situation at intersections (Older
Driver Design 1998).

Burkhardt and McGavock (1999) projected the number of annual traffic fatalities
in the United States involving elderly drivers as shown in Figure 2.1. These estimates
were calculated based on the ratio of current annual fatalities involving elderly drivers,
which was obtained from the 1996 Motor Vehicle Crash Data from the National Highway
Traffic Safety Administration’s (NHTSA) Fatality Analysis Reporting System (FARS)
and General Estimates System (GES), to vehicle miles driven by the elderly, which was
obtained from the 1995 NPTS. This ratio was then applied to total annual mileage
projections for elderly drivers, which were estimated by the authors of this study based
on expected changes to lifestyles, patterns of residential development and driving
behavior. According to Burkhardt and McGavock (1999), the number of projected
annual elderly traffic fatalities shown in Figure 2.1 are considered conservative because
they are based on the conservative estimate that the proportion of elderly drivers will
grow by 5% in the next 35 years. Even these “conservative™ figures indicate fatal
accidents involving elderly drivers are expected to more than triple, from 7,078 for Year

1996 to 24,069 for Year 2030.



Figure 2.1. Annual Traffic Fatalities in the United States Involving Elderly Drivers,
Actual and Projected
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2.1.3 Measures to Accommodate Older Drivers

The Older Driver Highway Design Handbook (1998) was created to supplement
existing design manuals and standards. The following recommendations, included in the
handbook, accommodate older driver visual, mental and physical declines. Possible
measures to accommodate visual declines are: bigger and brighter traffic signs, brighter
pavement markings and delineation of curbs and medians, overhead placement of signs
and signals, positive offset of left-turn lanes, advance warnings of locations with
decreased sight distance, and increased use of highway lighting. Measures that can be
taken to accommodate mental declines are: redundant signing, advanced preview distance
of roadway curvature and intersection layout, positive guidance using signing of lane
assignment and on or off ramp design, protected operations, limitation of the amount of

information to be processed, increased perception-reaction time in design and operations,
8



and positive offset of left-turn lanes. Measures that can be taken to accommodate for
physical declines are: eliminating skewed junctions, maintaining a 12-foot lane width,
increasing perception-reaction time when calculating sight distance, enlarging turning
radii at intersections, using parallel entrance ramp geometry, and lengthening acceleration
lanes and merging or weaving areas (Older Driver Highway 1998).
2.2.  Travel Behavior of Older People

The most common way of describing travel behavior is using the traditional four-
step travel demand forecasting modeling process which consist of trip generation, trip
distribution, mode choice and network assignment. Papacostas and Prevedouros (2001)
identify the major components of travel behavior as: “the decision to travel for a given
purpose (trip generation), the choice of destination (trip distribution), the choice of travel
mode (mode choice), and the choice of route or path (network assignment).” Figure 2.2
illustrates the inputs and outputs of the travel-demand models for the major components

of travel behavior.



Figure 2.2. Travel Demand Forecasting Process
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Most studies of the travel behavior of older people were found to be of a
descriptive nature. The following sections describe some of the conclusions of these
descriptive studies with respect to the major components of travel behavior as previously
discussed.

22.1 Trp Generation
2.2.1.1 Travel Frequency

Results from the 2001 National Household Travel Survey (NHTS) indicate
elderly, especially females, make less trips per day than younger adults (Collia, et al.
2003). The same study found that people with a medical condition had a lower mean
number of trips than people without a medical condition for both elderly and younger
adults. As described by the authors, the 2001 NHTS is a household survey conducted
from March 2001 to May 2001 that included approximately 9,000 elderly. Respondents
were asked to complete a travel diary documenting their daily trips, which were
considered to be a trip as long as the respondent went from one address to another
regardless of distance traveled. Conclusions of the study by Collia, et al. (2003) that are
cited in this thesis reflect data from the NHTS that has been weighted to produce national
estimates. In addition, Meyer (1981) found that the older elderly living in Willimantic,
Connecticut (age not specified) took fewer trips than the younger elderly.

Burkhardt (1999) reached the following conclusions based on 12 focus groups
held in 1996 in Florida, Maine and Maryland with participants aged 70 and older. When
older people reduce or cease driving, they take fewer trips or no trips. However, most

people find a way to make necessary trips, even at higher costs. Family and friends are
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often faced with providing transportation for a former driver, usually traveling according
to the schedules of others. On the other hand, the Willimantic study found that whether
or not the elderly drove did not have a significant impact on frequency of travel (Meyer
1981), which contradicts the previously described conclusion of Burkhardt (1999).
Rosenbloom (2001) studied 42 elderly people in Tucson, Arizona who stopped
driving within one year after an initial interview. This study found that those who
stopped driving had initially traveled substantially less than those who continued to drive.
In a study of seniors in the Baltimore region, three levels of travel need were
determined. About 79% of seniors who live in suburban districts and 65% who live in
the city are in the "Low Travel Need" group. People in the “Low Travel Need” group
travel as they desire, do not rely on outside transportation assistance, do not have
significant physical disabilities, support enhanced public transportation and would be
interested in older driver programs. About 13% of seniors who live in suburban districts
and 26% who live in the city are in the "Moderate Travel Need” group. People in the
“Moderate Travel Need” group have trips that are moderate in frequency, rely on others
for long distance travel, have mild physical disabilities, and have no license or have
reduced driving. About 7% to 8% of the subjects in all districts are in the "High Travel
Need" group. People in the “High Travel Need” group leave their homes infrequently,
have a moderate to severe physical disability, and rely on others for short and long
distance travel (Long, et al. 2001). In addition, Meyer (1981) concluded that elderly
living in the small city of Willimantic, Connecticut leave their homes at approximately

the same frequency as elderly living in metropolitan areas.
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A study of elderly living in rural Vermont concluded that increased distance from
a primary health care provider reduces utilization of medical care (Nemet and Bailey
2000).
2.2.1.2 Trip Purpose

Results from the Collia, et al. (2003) study indicate that elderly make a smaller
percentage of trips for work, work-related purposes and for school than younger adults.
This study also found that for all other trip purposes (shopping, family/personal business,
religious, medical/dental, social/recreational and other), elderly make a greater
percentage of trips than their younger counterparts.

Seventeen different trip purposes were identified in travel diaries kept by seniors
in the Baltimore region. These trip purposes were separated into 5 groups as follows.
Socialization comprised approximately 30% of trips, which included visiting friends and
family (8%), dining out (7%), religious activities (7%), other social recreation (4%),
school (2%), and senior center (2%). Shopping comprised approximately 27%, which
included shopping (25%), and convenience store (2%). Miscellaneous trips comprised
approximately 20%, which included other (18%), vacation (1%), and picking up and
dropping off passengers (1%). Life-maintenance trips comprised approximately 16%,
which included personal business (9%), and medical (7%). Employment trips comprised
approximately 7%, which included work (5%), and work-related (2%) (Long, et al.

2001).
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2.2.2 Day of the Week and Time of Day
2.2.2.1 Day of the Week

Travel frequency of seniors in the Baltimore region increased from Monday
through Wednesday and then declined through Sunday with the maximum number of
trips for seniors occurring on Wednesday and the minimum number of trips occurring on
Sunday (Long, et al. 2001).
2.2.2.2 Time of Day

Results from the Collia, et al. (2003) study indicate travel for elderly peaks during
the mid-day between 9:00 AM and 4:00 PM, while travel for younger adults show three
distinct peaks: morning, lunch and after work. Time of day for recreational trips made by
people aged 50 and older is discussed in Section 2.3.5.
2.2.3 Trip Length

Results from the Collia, et al. (2003) study indicate elderly males have shorter
travel times and travel shorter distances than younger adult males. Similarly, elderly
females have shorter travel times and travel shorter distances than younger adult females
(Collia, et al. 2003). Furthermore, in his study using subjects in Florida, Maine and
Maryland, Burkhardt (1999) concluded that when people aged 70 and older reduce or
cease driving, they will travel shorter distances.

In the Baltimore study, approximately 93% of trips were beyond walking
distance. 7% of trips had a distance of 3 blocks or less, 1% of trips were within the same

building, and 2% on the same block (Long, et al. 2001).
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2.2.4 Mode Choice
2.2.4.1 Older Drivers

Results from the Collia, et al. (2003) study indicate that elderly are less likely to
consider themselves to be drivers than younger adults. The same study found that for
both age groups, a lower percentage of females considered themselves to be drivers as
compared to males. The Arizona study found that elderly driving cessation was greater
among women, those with lower incomes, and people of color (Rosenbloom 2001). With
respect to location, Meyer (1981) found that there is a higher proportion of elderly living
in the small city of Willimantic, Connecticut who drive as compared to elderly living in
metropolitan areas. However, this may be related to the higher availability of transit in
metropolitan areas.

Generally speaking, these studies show that older peopie are less likely to drive
than younger adults and females are less likely to drive than males. Whether a person
lives in a suburb or metropolitan city may or may not affect their likelihood of driving.
2.2.4.2 Personal Vehicle vs. Other Modes

In his study, Burkhardt (1999) found that when people aged 70 and older reduce
or cease driving, they may choose to use modes of travel besides a personal vehicle.
Nevertheless, results from the Collia, et al. (2003) study indicate personal vehicle is the
dominant mode of travel. Nearly 90 percent of trips for both younger adults and elderly
were made using a personal vehicle. This same study found that use of alternative
transportation by elderly who have to give up driving because of age-related difficulties

is relatively low. Likewise, the Arizona study found three-quarters of the elderly who
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stopped driving relied on car rides from others to meet their travel needs (Rosenbloom
2001).

In the Baltimore study, most seniors travel by automobile either as passengers or
drivers, and use public transit to a limited degree (Long, et al. 2001). Approximately
92% of all trips taken by seniors were in automobiles, of which approximately 58% were
comprised of driving alone, and approximately 34% of trips used ridesharing. About 5%
of trips were made by way of non-motorized vehicles such as walking, wheeling or
biking, and about 1% of trips were made by way of transit. Many seniors in this study
regarded paratransit service as time consuming and unreliable, and safety when using
public transportation was of concern. Seniors in Baltimore who travel out of their homes
frequently were more likely to utilize a variety of modes to get around. Seniors in
Baltimore who travel infrequently were almost exclusively dependent on family or
friends for transportation. Also, the Baltimore study found age, county of residence,
family composition, and employment characteristics had no significant influence on
which travel modes were utilized (Long, et al. 2001).

The Willimantic study found elderly living in that small city are more dependent
on private automobiles than elderly living in metropolitan areas even though there is a
well established paratransit system. Use of this paratransit system in Willimantic by the
elderly is minimal (Meyer 1981).

Chen, et al. (2004) conducted a stated preference survey that included elderly
respondents in Sacramento, California. The results of this study indicated that it would

be difficult to attract the elderly to a proposed ITS-enhanced paratransit service.
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2.2.5 Other Issues
2.2.5.1 Medical Condition

Results from the Collia, et al. (2003) study indicate elderly were more likely than
younger adults to have a medical condition that makes travel difficult. In both age
groups, females had a slightly higher rate than males of reporting such a condition.
2.2.5.2 In-Place Retirement

The Baltimore study verified geographic mobility studies performed by the U.S.
Census Bureau that found less than 10% of the elderly move after retirement. Instead,
they tend to continue to reside in the place that they retire. According to the U.S. Census,
in 1980 more elderly were living in suburban regions than in central cities for the first
time in history. The 1990 Census indicated the continuation of this trend. This is
important because it is a measure of the long-term spatial distribution of the elderly
population, and trave] related difficulties that may be a result of residential location
(Long, et al. 2001).
2.3  Existing Models Used to Predict Travel Behavior of Older People

Review of the literature showed several kinds of models of various aspects of
travel behavior that were dependent on attributes of the individual, household,
neighborhood and available modes. Following are descriptions of these models and their
findings.
2.3.1 A Mode Choice Example in the Puget Sound Region

Kim and Ulfarsson (2004) developed a multinomial logit (MNL) model with the

coefficients shown in Table 2.1 to model the mode choice of the retired elderly in the
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Puget Sound region of Washington State. Only home-based trips were considered for

this study, and walking was used as the base case for this model.
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Table 2.1. Estimation Results for a MNL Model of the Mode Choice of the Retired

Elderly
Variable Private Car or Car/ Buy/
Truck Vanpool Paratransit
Alternative Specific Constant 4.005(1.221)** 1.060 (0.889) 2.633 (0.886)**
Personal Information:
| Age of the person in years -0.033(0.011)**
Number of available vehicles 0.205{(0.066)** -1.494(0.328)**
Household Information:
Indicator, 1 if household size is one person 0.935(0.273)** -1.667(0.323)**
Indicator, 2 if household size is two person -0.684(0.180)**
Indicator, 1 if household income > $35,000 0.811(0.302)** 0.811(0.302)** -1.193(0.541)
Indicator, 1 if 4+ years at current residence 0.576(0.139)**
Neighborhood Information:
Indicator, 1 if five or fewer blocks from -1.463(0.318)** 1 -1.463(0.318)**
home to bus stop
Population density in block group, -1,677(462)**
persons/sg. ft.
Median housing value in block group 4.33-10° -4.33-10°
(9.26:107y** (9.26:107)**
Percent houscholds that moved to block -3.177(1.366)*
group in last five years
Percent workers in block group commuting 3.180{0.868)** 3.926(0.865)**
in a private vehicle
Trip Information:
Total distance traveled during the day 0.019(0.010) 0.028(0.010)** 0.028(0.010)**
Minutes of activity time for this trip 0.008(0.003)* 0.008(0.003)* 0.008(0.003)*
Indicator, 1 if trip is part of a trip chain 0.385(0.119)**
Indicator, 1 if trip starts in AM peak: 1.428(0.473)**
8:00 AM-9:59 AM
Indicator, 1 if trip starts midday: -0.900(0.319)** | -0.900{0.319)**
10:00 AM-3:59 PM
Activity Purpose:
Indicator, 1 if errand 0.206{0.116) -1.188{0.517)*
Indicator, 1 if shopping -1.536{0.541)%*
Indicator, 1 if dining -0.844(0.189)**
Indicator, 1 if recreational/personal -1.303(0.367)** | -1.303(0.367)** | -1.303(0.367)**
Indicator, 1 if medical appointment 0.501(0.221)*
Log-likelihood for constants only -1,637.7
| Log-likelihood at convergence -1,380.4
o’ 0.157
Adjusted p* 0.153
Number of observations 1,825

Standard errors in parentheses, Levels of significance: all greater than 90%; *: >95%; **: >99%.
Coefficients that weren’t significant at the 90% level were restricted to zero and omitted from the table. The
walk alternative is the base case with coefficients restricted at zero. Adjusted p accounts for munber of

coefficients.
Source: Kim and Ulfarsson (2004).
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The remainder of this section describes the conclusions of the Washington State
model (Kim and Ulfarsson 2004).

Retired elderly individuals are less likely to use a private vehicle as compared to
other available modes. Single-person households are more likely to use private vehicles
and less likely to use carpools and vanpools as compared with transit and walking.
Similarly, two-person households are less likely to use carpools and vanpools as
compared with the other three modes. In addition, retired elderly who have higher
incomes are more likely to use private vehicles, carpool or van pool and are less likely to
use transit as compared with walking. Retired elderly are more likely to use transit if
they live within five blocks from a bus stop. Population density has a negative effect on
the likelihood of elderly retired people to drive.

Retired elderly who live in areas with high median housing values are less likely
to use a private vehicle, carpool or vanpool. This is due to the housing values in the
Puget Sound region, which are greatest in denser areas, and have greater access to transit
and highest non-motorized accessibility.

In areas with & large turnover of residents, retired elderly are less likely to use
transit. In addition, retired elderly and older are more likely to select private vehicle,
carpool or vanpool in areas with a high percentage of workers who commute in a private
vehicle. These findings may indicate that lifestyle in a neighborhood influences the
travel behavior of the elderly in that neighborhood.

Retired elderly are more likely to use a private vehicle, carpool or vaapool, or
transit relative to walking for longer trips. In addition, retired elderly are more likely to

choose a motorized vehicle rather than walking for long activities.
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Trips that are part of a trip chain are most likely to use carpools and vanpools.
This indicates that retired elderly try to share rides with someone else who needs to go to
another activity.

Retired elderly are more likely to use transit than other available modes for trips
that start during the AM peak, and transit or walk for trips that start during the midday.
This may indicate that these people try to avoid congestion during the AM peak and
midday. In addition, retired elderly are less likely to use transit as compared to other
available modes when going shopping or doing errands. These people are more likely to
share a ride with others when chaining trips, doing errands, or going to a medical
appointment, and prefer walking for recreational and personal trips.

2.3.2 Another Mode Choice Example — Transit vs. Paratransit in Sacramento,
California

Franklin and Niemeier (1998) developed a binary logit model with the
coefficients shown in Table 2.2 to model the decision to choose paratransit over transit by
people in Sacramento, California who appeared to be aged 50 and older and/or have a
visible physical disability. Transit was designated as the base case for this model

(Franklin and Niemeier 1998).
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Table 2.2. Coefficients and Elasticities for a Model of Transit vs. Paratransit in
Sacramento, California

Variable Coefficient Std. Emror t-Statistic Elasticity

Constant (adjusted for choice based sample) 7.890 0.395 19.976*

Indicator®; Monthly Income=3$750-999 -1.181 0.294 -4.015* -0.079

Indicator”: Monthly Income=$1,000-2,000 -1.848 0.265 -6.963* -0.151

Indicator®; Monthly Income>$2,000 -4.110 0.758 -5.421* -0.109

Sex (0=male, 1=female) 0.890 0.194 4.594* 0.402
| Age (in 1995, by years) -0.033 0.006 -5.750* -1.612

Fare Difference ($) 0.587 0.098 -6.005* -0.161

N=1016

p*=0.466

p’=0.458

PCC=80.43%

LL{0)=750.68

LL(B)=535.5

*Pr([t-stati>t)<0.05

®Indicator variables used “Monthly Income=$0-749" as a base.
Source: Franklin and Niemeier (1998).

The remainder of this section describes the conclusions of the Sacramento model
(Franklin and Niemeier 1998).

Travel time was eliminated as an insignificant variable, which suggests that older
and disabled travelers do not attach great importance to trip length when deciding
between transit and paratransit. Also, the coefficients for income were determined to be
negative for each income category. One possible explanation is that respondents who are
disabled are likely to have lower incomes and may require the services provided by
paratransit. Another possible explanation is that higher income respondents have more
choice of where they want to live and are able to choose locations closer to transit routes
and therefore prefer to use transit over paratransit.

The coefficient for sex was determined to be positive, indicating that female
respondents were more likely to choose paratransit over transit than male respondents.
This may be because females are more concerned about the dangers associated with

waiting at or walking to and from transit stops.
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The coefficients for age and fare difference were determined to be negative. This

indicates that older travelers would be less likely to choose paratransit over transit and all

subjects would be more likely to choose paratransit over transit if the fare difference

between the two modes was low.

2.3.3 Another Mode Choice Example in Rural Virginia

Stern (1993) developed a MNL model with the coefficients shown in Table 2.3 to

model the mode choice of the elderly (age not specified) and disabled in rural Virginia.

Following is a description of each available mode considered in this study, which used

driving as the base case.

1.

10.

Flexible JAUNT: A door-to-door paratransit system providing service to
Charlottesville and Albemarle County residents but not to the residents of
outlying counties,

Fixed JAUNT: A fixed route system providing service between outlying
counties and Charlottesville,

CTS: A bus system serving Charlottesville and a very few locations in
Albemarle County near Charlottesville,

Accessible CTS: The CTS routes that are accessible to people in
wheelchairs; two of the nine CTS routes are accessible,

Greene Transit: A system of vans providing Greene County residents with
transportation service within the county and between the county and
Charlottesville,

Taxi (available to everyone),

Driving (driving an automobile oneself),

Driven (driven by someone else in an automobile),

Walking (or using a wheelchair), and

Agency van (a number of local agencies that provide services to elderly
and disabled people provide free transportation to agency activities).
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Table 2.3. Extended Multinomial Logit Equations for a Mode Choice Example in Rural

Virginia
Varigbles™ Demographic Variables
Walk
Mode" Congtant Female Black Married Education Problem
JAUNT -1,682* 1.012# 1.050* -0.253 -0.183* 0.324
(0.666) (0.487) {0477) {0.412) (0.073) {0.179)
Bus® -2.837* 0.136 1,034 -(.989 0.005 -1.431*
(0.877) (0.464) (0.571) (0.542) (0.081) (0.256)
Greene -2.149 0.076 0.214 -0.732 0.061 -1.314*
(1.277) (0.859) (1.942) (0.909) (0.122) (0.244)
Taxi -6.021¢ 1.185* -0.104 ~-1.560* -0.051 2.096*
{0.653) (0.454) (0.497) (0.410) {0.070) (0.181)
Driven -2.013* 0.893* 0.887 -0.291 -0.081 -0.462*
(0.630) (0.443) (0.502) (0.397) (0.068) (0.179)
Walk -2.995% 0.637 0.224 0.545 -0.133 0.737
(0.651) (0.446) (0.513) (0.401) (0.069) (0.180)
Agency -3.882¢% 1.490* 1.026* ~-1.335* -0.202* 0.070
(0.629) {0.446) (0.515) {0.399) (0.069) {0.175)
Model Characteristics
Fixed Route Price Price
Distance Downtown Closest Town
0.134* -0.034* 0.0011
(0.005) (0.000) {0.000)

®Modes are described above.

*Bus includes fixed JAUNT, CTS and Accessible CTS.
*Numbers in parentheses are standard errors,

“Starred jtems are significant at the 5% level.

Source: Stern (1993).

The remainder of this section describes the conclusions of the Virginia model
(Stern 1998).

Among the elderly and disabled, women, blacks, single people, less educated
people and people with walking problems are more likely to use the Flexible JAUNT
paratransit system rather than drive. Moreover, gender has the greatest effect on the use
of taxi and agency vans. Elderly and disabled females are more likely to use taxis and
agency vans rather than drive. Also, education has the greatest negative effect on the use
of JAUNT and agency vans. Less educated elderly and disabled people are more likely

to use the Flexible JAUNT paratransit system and agency vans rather than drive.
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Walking problems have the greatest negative effect on the use of buses and
Greene County vans. Elderly and disabled people with walking problems are more likely
to drive rather than use buses and the Greene County vans. Also, elderly and disabled
people with walking problems are more likely to use taxis and the Flexible JAUNT
paratransit system rather than drive. These results indicate elderly and disabled people
with walking problems are more likely to use modes that provide door-to-door service
rather than buses, which are not used frequently by elderly and disabled people with
walking probiems even though they are handicapped accessible.

2.3.4 Analysis of Elderly Mobility by Structural Equation Modeling

Kim (2003) developed the structural equation model with the parameters shown

in Table 2.4 to model the mobility of retired elderly in the Puget Sound region of

Washington State (Kim 2003).
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Table 2.4. Structural Equation Model for Elderly Mobility

Urban Form Mobility Mobility
(Total Effect) (Indirect Effect)
Observed Variable | Age 0.0262%* -0.0330%=* -0.0005
(0.0994) (-0.1487) (-0.0022)
Male <0.1555 0.1598%* 0.0029
(-0.0459) (0.0564) (0.6010)
White -0.3502 -0.1536 0.0066
(-0.0426) (-0.0210) (0.0009)
Education Level 0.1578%* 0.1280** -0.0030
(0.1118) (0.1039) (-0.0025)
Driver’s License -0.5249"* 0.3265** 0.0099
(-0.1036) (0.0779) (0.0023)
Transportation Disability | -0.1158 -0.2252% 0.0022
(-0.0285) (-0.0644) (0.0006)
Household Size -0.2812%* -0.0502 0.0053
(-0.1300) (-0.0244) (0.0029)
Houschold Income -0.0437 0.0318 0.0008
(-0.0499) (0.0437) {0.0011)
Number of Vehicles £.5118 -0.0240 0.06097
Per Driver (-0.1661) (-0.0055) (0.0037)
Latent Variable Urban Form -0.0189
(-0.0221)
R’ 0.1145 0.0781
Goodness of Fit Chi-Square Likelihood Ratio Test (DF= 31) 98.5085 (p=10.00)
Statistics Root Mean Square Error of Approximation (RMSEA) | 0.0296 (0.0231~0.0363)

90% Confidence Interval in Parentheses

Bayesian Information Criterion (BIC) -143.46
Standardized Root Mean Square Residual (RMR) 0.0167
Adjusted Goodness of Fit Index (AGFI) 0.9808

Note: Standardized coefficients are given in parentheses. *= p<,01; **= p<,001; data without an asterisk
are not significant at the .05 level; DF= degrees of freedom.
Source: Kim (2003).

The remainder of this section describes the conclusions of the Washington State

structural equation model (Kim 2003).

Age, education level, possession of a driver’s license and the number of vehicles

per driver were determined to be significantly associated with the urban form factor,

which is the likelihood of living in an urban area. The urban form factor is not

significantly associated with mobility. This implies that personal and household

characteristics affect the mobility Ievels of the elderly.
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Age was found to be negatively associated with the mobility factor, meaning the
older a person is the more likely they are to stay at home. Also, elderly men were found
to have higher levels of mobility than elderly women. Education level and possession of
a driver’s license is positively associated with mobility level. Transportation disability
was found to be negatively associated with mobility level.

None of the variables shown in Table 2.4 were found to have a significant indirect
effect on mobility level.

2.3.5 A Departure Time Choice Example

Okola (2003) used data from the 1995 Nationwide Personal Transportation
Survey (NPTS) to create a discrete choice departure time choice model for recreational
trips made by people aged 50 and older. A multinomial logit model was estimated for six
departure time choices, which were early moming (12:00 am-6:59 am), morning peak
(7:00 am-8:59 am), morning off-peak (9:00 am-11:59am), afternoon off-peak (12:00 pm-
3:59 pm), afternoon peak (4:00 pm-5:59 pm) and evening (6:00 pm-11:59 pm). This
study concluded people aged 50 and older prefer departure times in the earlier part of the
day, especially on weekdays for recreational trips.

2.3.6 A Lifestyle Cluster Analysis

Hildebrand (2003) developed and validated an activity-based travel model for the
elderly (age not specified) using data from the Portland, Oregon Household Activity and
Stated Preference Survey, conducted in 1994 and 1995. The final cluster solution
identified the following six distinct lifestyle groups: Workers, Mobile Widows, Granny
Flats, Mobility Impaired, Affluent Males and Disabled Drivers. These clusters were

determined to have statistically significant differences in travel behavior and activity
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patterns. The socio-demographic variables used to identify the clusters were age,
household vehicles, household income, household size, gender, possession of a driver’s
license, disabilities, head of household, parent of household head, and employment

(Hildebrand 2003).
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2.4. Summary of Literature Review
Descriptive statistics are useful in leaming about the travel behavior of older

people but they are only able to show the effects of variables on travel behavior within a
limited context. Models are necessary to account for numerous factors and interactions
that affect travel behavior. Age alone does not give a complete picture of the variables
that influence travel behavior. Previous studies, both studies of the descriptive nature and
studies that estimated models, have indicated the following major factors affect travel
behavior.

o Age,

e gender,

e medical condition,

¢ ability to drive,

e cost of a trip,

¢ residential location (suburb vs. city),

e trip purpose,

s day of the week,

e time of day,

e income, and

e availability of a private vehicle.

In summary, previous studies indicated that elderly, especially females, travel less

and are less likely to consider themselves to be drivers. In addition, elderly make less

work and work-related trips than younger adults. Some elderly will take fewer trips or no
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trips under certain circumstances after they reduce or cease driving due to visual, mental
and physical declines. A medical condition is likely to result in less travel for both the
elderly and younger adults. However, personal vehicle is the dominant mode of travel for

adults aged 65 and older.
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CHAPTER 3
DATA SOURCES

34 Overview of Study Location

Oahu is the most populated island in the State of Hawaii and Honolulu, the capital
of Hawaii, is located on Oahu. Figure 3.1 shows a map of Hawaii, on which the star
indicates where the central business district of Honolulu is situated.

Figure 3.1. Map of the State of Hawaii
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3.2 OMPO Travel Forecasting Model Development Project

The data used for this thesis include data for both elderly and non-elderly, and
was collected by OMPO as part of their Travel Forecasting Model Development Project
(TFMDP). The objective of this project was to produce “a state-of-the-art set of models

suitable for forecasting travel patterns on the island of Oahu” (OMPO 2002). The 1995
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Household Interview Survey (HIS), which entailed collecting household information and
detailed travel information via one-day travel diaries for 4,060 housecholds, was
conducted as part of the TFMDP. As previously discussed, this was a stratified random
sample as areas with transit use by large households that have vehicles were oversampled
(OMPO 2002). The 1995 HIS data used for this thesis are used with permission from
OMPQ. A copy of the travel diary used for the 1995 HIS is included as Appendix A.
3.2.1 Data Collection Methodology
The procedures that were used for the 1995 Houschold Interview Survey are
summarized below (OMPO 2002).
« Households on Oahu were selected to participate in the survey using random
digit dialing. Initial telephone calls were made to ask basic questions about
the household so data could be collected for households that would drop out

of the study later.

o Seclected households were sent a household information sheet and one travel
diary for each household member to be filled out on an assigned day.

s A reminder telephone call was made to households to check if survey
materials were received and to answer any questions the respondents had.

¢ On the day after the assigned travel day, travel information was retrieved by
telephone using a computer-assisted telephone interviewing (CATI) systern.

» Data were checked for consistency and accuracy. Clarification calls were
made when necessary.

3.2.2. Description of Data Files
The 1995 HIS data received from OMPO were separated into five different files.
The three files that were used for this thesis contained household, person and activity

data. There were also two other files, one consisting of detailed vehicle information and
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the other consisting of data used to geocode locations into latitude and longitude
coordinates.

The household data file consists of information about each household, each of
which are uniquely identified by a houschold number. The attributes of the households
that were extracted from the household data file were 1994 household annual income and
the number of vehicles available.

The person data file consists of information on each respondent, each of whom
are uniquely identified by a household number and person number. The person attributes
that were extracted from the person data file were year born, occupation, gender, whether
they had a driver’s license and whether they had a disability. A person was considered to
have a disability if they answered *“Yes” to the question, “Do you have any disability that
limits the type of transportation you can use?” (OMPO 1995).

The activity data file consists of information for each activity. The TFMDP
constdered an activity to be any stop to do something outside the home, no matter how
long it took. Along with work and school, the following were considered to be activities:
“dropping someone off or picking someone up, eating at a restaurant, visiting a dentist or
doctor, shopping, stopping to buy gas and running errands” (OMPO 1995). Note that an
activity does not refer to a trip. Instead, a person makes trips to and from activities. In
the activity file, each activity is uniquely identified by a houschold number, person
number and activity number. The attributes for each activity that were used for this thesis
were purpose, traffic analysis zone (TAZ) where the activity took place, end time and

travel mode used to get to the activity.
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The structure of the household, person and activity data files are included as
Appendix B.

In addition, networks that were used for the TFMDP for vehicles and transit were
provided by OMPO. These networks consisted of sets of links and nodes. Every TAZ
centroid was represented by a node. For the roadway network, attributes of the links
included: facility type, distance, speed (free flow and congested), vehicle/mode
restrictions, capacity and volume. Different volume delay functions were used depending
on facility type to account for the effect of the volume to capacity ratio for each link. For
the transit network, travel times were calculated based on headways between buses,
network speeds, which were calculated based on a travel time function that relates
estimated bus travel times on a link to highway speeds, estimated stops per mile,
estimated proportion of buses stopping at each stop, and bus acceleration and
deceleration characteristics. Transit link time factors were used to relate transit travel
times to congested highway speeds. The roadway network links related to roadway
segments whenever possible while the transit network was developed based on bus routes
and connectivity to the underlying zone system. Unlike the roadway network, the transit
network is more of an abstraction of the transit system than of the roadways on which the
system operates.

3.3  Data Manipulation

Before the TFMDP data could be used for this thesis, calculations had to be made
and data had to be rearranged. This section describes this process.

For the person data file, year born was used to calculate the age of each

respondent in 1995. Occupation data were obtained by the 1995 HIS with the question,
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“Which of the following best describes you? (check up to two options)” with one option
being “Retired” (OMPO 1995). Therefore, the 1995 HIS data represented occupation
with two variables. For this thesis, the data were manipulated so that only one variable
was used to designate if a person was retired or not. If either of the two 1995 HIS data
variables indicated the person was retired, they were considered to be retired. In all other
cases, the person was considered to be not retired.

The data in the activity data file were rearranged so each line reflected
information for each trip instead of each activity. The attributes for each trip were trip
purpose, origin and destination TAZ, start time of travel, and travel mode used for the
trip.

3.4  Houschold Weights

To expand the 1995 HIS data to reflect the travel behavior of the entire Island of
QOahu, weights for each household were calculated by OMPOQ using the data as described
below (OMPO 1995).

Data were weighted using an expansion factor so that survey data would
reasonably match characteristics of Oahu’s population as a whole. The expansion factor
for a household is equal to the inverse of the probability of being selected. The following
equation was used to obtain a 1990 Expansion Factor for each household.

1990 Expansion Factor = Line Factor * Geographic Factor * Demographic Factor
* Transit Factor

The Line Factor is dependent on how many voice phone lines are available to a
household. The Geographic Factor was used to correct for geographic response biases

and strategic oversampling in areas with transit use by large, car-owning households.
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The Demographic Factor reflects the island-wide joint distribution of households by
demographic information as reported in the 1990 Census. An iterative method was used
to estimate a Transit Factor using data from the 1991 On-Board Survey to ensure that the
sample reflects known levels of transit use on Qahu.

Since known data from 1990 and 1991 were used to obtain the 1990 Expansion
Factor, an update factor was used to ensure that the sample matches the known 1995
geographic distribution of households as the following equation shows.

1995 Expansion Factor = 1990 Expansion Factor * Update Factor
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CHAPTER 4
DESCRIPTIVE DATA ANALYSIS

4.1. Validation of Household Weights

The analyses in this chapter apply household weights, which were obtained as
described in Chapter 3, to the 1995 HIS data to reflect statistics for the entire population
of the Island of Qahu. Table 4.1 shows a comparison of the population data for Honolulu
County (Island of Oahu) using Census 2000 data and the weighted 1995 HIS data. For
the weighted 1995 HIS data, the proportion of people in most of the age groups is
relatively close to the Census 2000 data. The biggest differences are in the 25 to 44, 45
to 64, and 65 and over age groups. Possible reasons for these differences are due to the
different years the data are for, Year 2000 for the census data and Year 1995 for the
OMPO data. The aging of baby boomers may be reflected by the share of the age 25 to
44 group decreasing and the share of the age 45 to 64 group increasing from Year 1995 to
Year 2000. In addition, the 1995 HIS data include a small percentage of people who
refused to answer what year they were born and therefore the ages of these people could
not be determined. Based on the United States Census Bureau’s Employment Status:
2000, Census 2000 Brief (2003), it appears that the Census 2000 data include military

personnel who live in Hawaii but are not Hawaii residents, as does the OMPO data.
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Table 4.1. Population Data for Honolulu County from Census 2000
Data and Number of People by Age from 1995 OMPO Data

(Weighted)
Census 2000 Data OMPO Data
Age % of Total | No. of People | % of Total | No. of Pecple
[Under 18 23.3% 208525 23.7% 193937
181024 10.1% 88492 10.6% 86355
25 to 44 30.6% 268104 34.0% 277955
435 to 64 22.0% 192754 20.0% 162967
65 and over 13.4% 117405 10.1% 82229
Refused N/A N/A 1.6% 13279
Other N/A N/A 0.0% 142
Total 99.9% 875280 100.0% 816863
Source: US Census Bureau, Census 2000
Summary File 1, Matrices PCT12 and P13.

4.2  Trip Generation

Table 4.2 shows the number of trips and average daily trips by age and gender.
Males and females have approximately equal shares of the total trips and approximately
the same average daily trips for the 18 to 64 age group. For the elderly, males make up a
greater percentage of the total trips and have a greater number of average daily trips than
females. In addition, males age 18 to 64 have a higher number of average daily trips than
elderly males. Similarly, females age 18 to 64 have a higher number of average daily
trips than elderly females. These findings are consistent with results from the 2001
National Houschold Travel Survey (NHTS), which indicate elderly, especially females,
make less trips per day than younger adults (Collia, et al. 2003). Figure 4.1 shows a

graph of the number of daily trips taken by age and gender.
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Table 4.2. Number of Trips and Average Daily Trips by Age and Gender

Number Average
Age Gender Nll',mbe[r of S:f:: t::it;xl of Trips on S:/;tgil Daily Trips
cople Diary Day Per Person
18 to 64 [Male 261516 49.6%) 853038 49.7%) 3.26
[Fernale 265764) 50.4%) 865047 50.3%)| 3.25
Subtotal 527280 100.0% 1718085 100.0%)
j [Male 38370 46.7% 108183 55.1%) 2.82|
65 and Older
Female 43859 53.3% 88089, 44.9%) 2.01
Subtotal 82229 100.0%) 196272 100.0%)
Total 609509 1914357 | 3.14)
Figure 4.1, Number of Trips on Diary Day by Age and Gender
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Table 4.3 shows the number of trips and average daily trips by age and disability.
The number of disabled people is 1.9% of the younger age group and these people make
1.3% of the total trips. The number of disabled people is 11.2% of the elderly age group

and these people make only 5.6% of the total trips. For both age groups, disabled people
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have less average daily trips than people who are not disabled. This makes sense since it
1s more difficult for people with disabilities to travel and take part in activities. In
addition, disabled people aged 18 to 64 have a higher number of average daily trips than
elderly. Similarly, younger adults who are not disabled have a higher number of average
daily trips than elderly who are not disabled. These findings are consistent with results
from the 2001 National Household Travel Survey (NHTS), which indicate respondents
with a medical condition had a lower mean number of trips than respondents without a

medical condition for both elderly adults and younger adults (Collia, et al. 2003).

Table 4.3. Number of Trips and Average Daily Trips by Age and Disability

0 Number 3 Average
e | Dy (MRS o | ofTiven | L Dy T
disabled 10055 1.9%| 23114 1.3% 2.30
— not disabled 517041 08.1%| 1694947 98.7% 3.28
refused 139 0.0%) 0 0.0% 0.00
don't know 42 0.0%) 0 0.0% 0.00

Subtotal 527277  100.0% 1718061  100.0%
disabled 9181 11.2%) 11040 5.6% 1.20
65 and Older MOt disabled 73050  88.8% 185246 94.4% 2.54
refused 0| 0.0%| Of 0.0%| N/A
don't know 0 0.0%| 0 0.0% N/A

Subtotal 82231  100.0%|  196286|  100.0%|
Total 609508 | 1914347 | 3.14

A person was designated as disabled if they responded "yes" and not disabled if they responded
"no" to the question, "Do you have any disability that limits the type of transportation you can
use?"

Table 4.4 shows the number of trips and average daily trips by possession of a
driver’s license for people aged 65 and older. The number of people aged 65 and older
who do not have a license 1s 30.3% of this cohort and these people make 16.4% of the
total trips. People aged 65 and older without a license have less average daily trips than

people who have a license. This is reasonable since it would be more difficult for a
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person without a driver’s license to travel because they would need to find alternative

modes of transportation. These findings are consistent with those of Burkhardt (1999),

who concluded that people aged 70 and older will take fewer trips or no trips under

certain circumstances after they reduce or cease driving,

Table 4.4. Number of Trips and Average Daily Trips by Possession of a Driver’s

License for People Aged 65 and Older

Number Average
Nm°f % of Total | of Trips on | % of Total | Daily Teps
Diary Day Per Person
Have a driver’s license 57306 69.7% 164102 83.6% 2.86]
Do not have a driver's license 24924 30.3%) 32181 16.4%)| 1.29
Total 82230| 100.0%)| 196283 100.0%) 2.39

Table 4.5 shows the frequency of trip purposes by age. For the 18 to 64 age
group, 36.0% of trips were work or work-related. For the 65 and older age group, 10.2%
of trips taken were work or work-related. This is reasonable since older people are more
likely to be retired and therefore have no need to make work or work-related trips, and
consistent with results from the 2001 NHTS, which indicate that adults aged 65 and older
make a lower percentage of trips for work, work-related purposes and for school than
adults aged 19 to 64. Among all other trip purposes besides work or work-related trips,
the largest share of trips for the 18 to 64 age group were trips made to pick up or drop off
other people, and the largest share of trips for the 65 and older age group were trips made
for shopping. This is reasonable since people aged 65 and older are less likely to have
children and others in their household that need to be dropped off and picked up. Also,
older people are more likely to be retired and have more leisure time for activities such as

shopping.

41



Table 4.5. Number of Trips by Age and Trip Purpose®

Age
18 to 64 65 and Older
Number | %of | %of [Number| %of | %of
Trip Purpose of Trips | Subtotal | Total | of Trips | Subtotal | Total
[Work or Work-Related:
Work 359895  87.0%] 10976  86.2%)
Work-related 53615| 13.0%| 36.0%| 1754 13.8% 102%
Subtotal 413510, 100.0%) 12730 100.0%|
Other;
Picking up or dropping of other people 189043]  25.7%| 13214  11.8%
School 42344  5.8%) 505  0.4%)
Childcare 1478 0.2% 253 0.2%
Buying gas 13995  1.9%)| 1719]  1.5%
Eating out 73885 10.1%) 11583 10.3%|
Shopping 145059 19.7%) 64.0% 33547 29.8%) £9.8%
Social activities o recreation 90786] 12.4% | 14150 12.6%
Volunteer work 6449  0.9%) 3500  3.1%)
Banking, medical or personal business 80083  10.9% 18862 16.8%)
Off-island activities 17592 2.4%| 15420  1.4%
Other 74218 10.1%) 13527 12.0%)
Subtotal 734932  100.0%) 112401  100.0%)
Total 1148442 100.0% 125131 100.0%}
Refused” 188 0
Don't know® 593 101
®Trips returning to home were excluded.
*Not included in Total.

43  Time of Day

Figure 4.2 shows the frequency of departure time choice for each age group. The
shape of the graph is consistent with results from the 2001 NHTS, which indicate travel
for adults aged 65 and older peaks during the mid-day and adults aged 19 to 64 show

three distinct peaks: morning, lunch and after work (Collia, et al. 2003).
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44  Mode Choice

Table 4.6 shows possession of a driver’s license by age and gender. A higher
proportion of males than females have a driver’s license for the 18 to 64 age group.
Similarly, a higher proportion of males than females have a driver’s license for the 65 and
older age group but this difference is more pronounced than for the younger age group.
For both males and females, those aged 18 to 64 are more likely to have a license than
those 65 and older. This is reasonable due to age-related changes that may cause driving
to be difficult or not possible. These findings are consistent with results from the 2001
National Houschold Travel Survey (NHTS), which indicate adults aged 65 and older,
especially females, are less likely to consider themselves to be drivers than adults aged 19
to 64. (Collia, et al. 2003). In addition, the results support a longitudinal study by

Rosenbloom (2001) which found driving cessation was greater among women in Tucson,

Arizona,
Table 4.6: Possession of a Driver's License by Age and Gender
Do not
Have bave | o of | D % of % of
a % of 0 O on't o O . b O
Age Gender driver's | Total dri: er's Total | know | Total Missing Total Total
license .
license
1810 64 Male | 239321] 91.5% 21757 83% 237 0.1% 198 0.1% 261513
Female | 221731] 83.4%| 43655 164% 237 0.1% 1400 0.1% 265763
IMale 31442] 81.9% 6928 18.1%| of 0.0% 0| 0.0% 38370
65 and Older
Female | 25865 59.0% 17994 41.0% of 0.0% 0l 0.0% 43859

Table 4.7 shows mode choice by age. For both the 18 to 64 age group and 65 and
older age group, most trips are made by private vehicle as either a driver or passenger. A
higher proportion of trips were made by driving for the 18 to 64 age group than for the 65

and older age group. These findings are consistent with results from the 2001 National
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Household Travel Survey (NHTS), which indicate that the personal vehicle is the
dominant mode of travel for adults aged 65 and older. In addition, the personal vehicle
serving as the dominant mode of travel for the older age group is consistent with
approximately 92% of trips taken by people aged 65 and older in the Baltimore region

being by automobile either as passengers or drivers (Long, et al. 2001).

Table 4.7. Mode Choice by Age

Age
18 to 64 65 and Older
Number of | Number of | ,
IMode Choice Trips % of Total Trips % of Total
'Walk or Wheelchair 140332 8.2% 18927, 9.6%;
The Bus 106445 6.2% 15815 8.1%
Passenger 209076 12.2% 34700 17.7%)
Driver 1202985 70.0%] 122332 62.3%
Bicycle 16505 1.0% 614 0.3%
Other” 42720 2.5% 3882 2.0%{
Total 1718063 100.0% 196270 100.0%]
*Includes school bus, subscription bus, handi van, motorcycle, moped, taxi, other,

refused, don't know and missing.

Table 4.8 shows the distribution of the travel modes used by people aged 65 and
older who do not have a driver’s license. Traveling as a passenger had the greatest share
(40.9%), followed by The Bus (27.6%) and walk or wheelchair (19.3%). The finding that
many trips were taken as passengers is consistent with the findings of Rosenbloom
{2001), which were that three-quarters of people aged 65 and older in Tucson, Arizona

who stopped driving relied on car rides from others.
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Table 4.8. Mode Choice for People Aged 65 and Older by Possession

of a Driver’s License
With a License Without a License
Number of Number of
Trips % of Total Trips % of Total

Walk or Wheelchair 12725 7.8% 6202 19.3%
The Bus 6927 4.2% 8888 27.6%
Passenger 21555| 13.1% 13146 40.9%
Driver 120496 73.4% 1836 5.7%
Bicycle 614 0.4% 0 0.0%
Other* 1785 1.1% 2097 6.5%
otal 164102 100.0% 32169 100.0%

“Includes school bus, subscription bus, handi van, motorcycle, moped, taxi, other,
refused, don't know and missing.
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CHAPTER 5
ESTIMATION OF A MULTINOMIAL LOGIT MODEL FOR MODE CHOICE

5.1 Imtroduction

Chapter 5 includes a description of logit models, assumptions that were made, and
calculations that were performed using the data collected from OMPO’s 1995 Household
Interview Survey (HIS) and travel diaries. In addition, descriptive statistics of variables
that were thought to have a possible significant effect on mode choice are included.
Finally, the results of two estimated mode choice logit models are discussed. The first
model uses elderly and retired as separate variables while the second model uses elderly
and retired as one variable (i.e. non-elderly, elderly and retired, and elderly and not
retired). These models are intended to gain an understanding of travel behavior rather
than predict future travel behavior. The purpose of estimating these models is to attempt
to understand the mode choice of the elderly on Oahu, make comparisons with the results
of Kim and Ulfarsson (2004), and serve as a possible basis for the development of more
sophisticated models.
5.2  General Overview of Logit Models

The logit model is one of the most used qualitative choice models, and was
chosen for this study because of its simplicity. The following description of the logit
model is adapted from Train (1993). The utility obtained by decision maker n choosing
alternative / from a set of J, alternatives is expressed as:

Un = Vin + €in
where V;, is the part of the utility that is known by the researcher, and e;, is the part of the

utility that is unknown by the researcher and is assumed to be a random variable. ¥, is
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dependent on the observed data and known or estimated parameters. The following
equation shows how ¥, depends on the following explanatory variables: the
characteristics of the alternative (z;,), the observed characteristics of the decisionmaker
(sn), and a vector of parameters that are known or estimated (5).

V=V ZinSu)

The probability of choosing alternative / is expressed as:

e’

20"

for all i in J,. A sketch of the logit curve is shown in Figure 5.1 below.

P, =

Figure 5.1. Graph of the Logit Curve
Py,

Vin
Source: Adapted from Train (1993).
Mode choice models were selected as the focus for this thesis and two
muitinomial logit models for mode choice were estimated. Other aspects of the travel
behavior of the elderly such as trip generation, travel distance and departure time choice

are possibilities for future research. Multinomial means that decision makers have more
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than two choices, as opposed to a binomial logit model in which there are only two
alternatives to choose from.

One property of the logit model is the independence from irrelevant alternatives
property. The following equation shows the ratio of the choice probabilities between

alternatives { and £.

8
/ i € & = gl Ve
/ s, e

This ratio is dependent only on alternatives ; and & and remains constant no matter what

e |sn=

other alternatives there are available. The independence from irrelevant alternatives
property could be inappropriate in certain situations. For example, if another alternative
m is introduced that is similar to alternative i, the ratio of the choice probabilities between
altemnatives i and & would remain the same according to the logit model. In actuality, we
would expect a greater reduction in the proportion of people choosing alternative i than in
the proportion of people choosing alternative £.
5.3  Assumptions and Calculations

Section 3.2.2 describes the data files used for estimation, which include person,
household, vehicle, and activity data. Section 3.3 describes how the data were
manipulated. In addition, the following assumptions were made and calculations were
performed in order to estimate the models in this chapter.
5.3.1 Excluded Observations

The original activity data file contained a total of 32,816 trips. Trips that could

not be geocoded and therefore could not be assigned origin and destination traffic
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analysis zones (TAZ) were excluded. In addition, trips for which there was only one
available mode were excluded since these types of trips should not be used for model
estimation, Off-island activities were excluded since they would not provide much
information about mode choice since the primary mode for leaving and returning to the
Island of Oahu is by airplane. Trips made by people younger than age 18 were also
excluded to confine this study to adult lifestyles which probably differ from those
younger than age 18. People younger than age 18 probably attend school and have a
much lower probability of having a driver’s license than adults. Some other trips were
not used to estimate models because they had invalid or missing information. A total of
17,737 trips were used to estimate the models in this thesis.
5.3.2 Availability of Modes

The models were estimated with the following five modes as choices: driver of a
personal vehicle (referred to as drive), passenger in a personal vehicle (referred to as
passenger), walk or wheelchair (referred to as walk), bicycle (referred to as bike) and The
Bus (referred to as transit). Other modes, including school bus, subscription bus,
Handivan, motorcycle, moped and taxi, were not considered for modeling because there
were found to be not a significant number of trips for which these modes were used.

Drive was assumed to be an available choice only to those who have a driver’s
license and at least one vehicle in their household. Passenger was assumed to be
available to everyone. As explained in subsequent text, both the highway and transit
networks used for OMPO’s Travel Forecasting Model Development Project (TFMDP)
and previously described in Section 3.2.2 were used to obtain the travel distance and

travel time for each trip. The highway network assumed walk was available for trips of
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1.5 miles or less, and bike was available for trips of 3.5 miles or less, (OMPO 2002} The
transit network classified each TAZ as either within or not within the walk access market
to transit (OMPO 2002). These same assumptions for the availability of walk, bike and
transit were used for this thesis. One exception was that a mode was designated as
available if it was used to make a given trip even if the mode was initially thought to be
unavailable. For example, if walk was used for a trip greater than 1.5 miles then walk
was considered to be an available mode for that particular trip.
5.3.3 Trip Purpose

Out of the 16 trip purposes in the 1995 Household Interview Survey (HIS),
shopping; banking, medical or personal business (referred to as personal); work, work-
related, picking up or dropping someone off, school and childcare (referred to as work);
and eating out were used for this thesis. Picking up or dropping someone off, school and
childcare were grouped together with work and work-related trips because these trip
purposes were thought to be similar in that they tend to need to be done by a specific
person at a specific time of day. All other trip purposes were consolidated into a category
called other. A complete list of the 16 trip purposes in the 1995 Household Interview
Survey (HIS) is available in Appendix B.
53.4 Travel Distances and Travel Times

The loaded OMPO highway and transit networks, along with the origin and
destination TAZ of each trip, were used to calculate the travel distance, in-vehicle travel
time and auto terminal time for trips made by personal vehicle. For transit trips, the
loaded highway and transit networks, and the origin and destination TAZ of each trip

were used to calculate travel distance, in-vehicle travel time and out-of-vehicle travel
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time. A loaded network means that users are being assigned to routes based on traffic
conditions. The traffic assignment algorithm used by OMPO was based on minimum
impedance measures. Travel distances and travel times for trips made by walking or
biking were extracted from the loaded highway network. The TFMDP assumed a walk
speed of 3 miles per hour and a bike speed of 7 miles per hour (OMPO 2002). This thesis
uses these same assumptions for walk and bike speeds.
5.3.5 Time of Day

The reported start and end times of travel were used to determine whether a trip
was made during the peak period of traffic, the off-peak period of traffic or in a transition
between them. Whether a trip was made during the peak period of traffic or the off-peak
period of traffic affected congestion, delay and traffic assignment, and therefore affected
travel times. The TFMDP considered the peak period of traffic to be from 5:00 AM to
9:00 AM and from 2:00 PM to 6:00 PM, and the off-peak period of traffic to consist of
all remaining time periods (OMPO 2002). This thesis uses these same assumptions for
the peak and off-peak periods of traffic. For the purposes of this thesis, the average of
peak and off-peak travel times were assigned to trips that were partially within the peak
period of traffic and partially within the off-peak period of traffic. Taking an average
travel time for these trips is reasonable since both peak and off-peak travel times are
obtained from the OMPO highway and transit networks and are therefore approximate
travel times.
5.3.6. Number of Transfers

The origin-destination transit paths generated by the OMPO transit network

provided information on the number of transfers. For the purposes of this thesis, the
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number of transfers was designated as either no transfers, or possibly one or more
transfers.
5.3.7 Travel Cost

Travel cost for driving a private vehicle was calculated using travel distance and
assuming $0.12 per mile. This assumed per mile cost was obtained from and therefore is
consistent with the TFMDP assumptions (OMPO 2002). Passenger, walk and bike was
considered to be free. The cost for transit was not incorporated into the models since it
appeared that the TFMDP assumed 2 flat fare of $0.75 for the cost to use transit on Oahu.
5.3.8 Parking Cost

Values for parking cost in each zone were extracted from OMPO’s highway
network. It was assumed that the parking cost for a given trip would be equal to the
average of the parking cost for the origin zone and the parking cost for the destination
zone. For example if a respondent went from home to work and then returned home, and
the zone in which they live did not have a parking cost associated with it, then half of the
parking cost for the zone in which they work would be assigned to the home to work trip
and the other half of the parking cost would be assigned to the work to home trip.
5.3.9. Household Weights

The data used to estimate the models discussed in this chapter were not weighted
using the household weights described in Section 3.4. In other words, the data used to
estimate the multinomial logit models for mode choice only account for the behavior of
people who participated in the 1995 Household Interview Survey (HIS) travel diaries and
were not weighted to account for the behavior of the entire population of the Island of

Oahu. Although OMPO used a stratified random sample with some areas being
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oversampled, there is no need to weight the data for the purpose of estimating the models
since the sample was not selected based on mode choice.
5.4  Descriptive Statistics

Table 5.1 shows the number of trips made using each mode. The majority of trips
were made by driving, followed by passenger, walk, transit and bike. This information is
especially of interest since the models estimated in this thesis are mode choice models.

Table 5.1. Number of Trips by Mode

Choice
Frequency Percent
Drive 13636 76.9%)
Passenger 2253 12.7%|
Walk 912 5.1%
Bike 106 0.6%
Transit 830 4.7%|
Total 17737 100.0%)

Table 5.2 shows other selected descriptive statistics for the sample. These
frequencies are by the number of trips and not the number of people. The number of trips
made by the elderly were 2,192 or 12.4% of the total number of trips, of which 1,652 of
those trips were made by the retired elderly.

In general, the sample data consisted of slightly more trips made by females than
trips made by males. Most trips were taken for work or other trip purposes. Most trips
would not require any transfers if made by transit; and only 1.4% of the total trips were

made by people with a disability.
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Table 5.2. Descriptive Statistics by Number of

Trips
| _Frequency |  Percent

Age:

18-64 15545 87.6%

65+ 2192 12.4%
Retired:

Retired 2336 13.2%

Not Retired 15401 86.8%)
Age and Retired:

Elderly and Retired 1652 75.4%

Elderly and Not Retired 540, 24.6%,
Gender:

Male 8707, 49.1%)|

Female 9030, 50.9%)
Income:

<$19,999 1461 8.2%

$20,000 - $39,999 4464) 25.2%)

$40,000 - $59,999 4293 24.2%)

> $60,000 7519 42.4%|
Trip Purpose:

Shopping 1844] 10.4%

Personal 1039 5.9%

Work 6149 34,7%

Eating Out 811 4.6%

Other 7894, 44.5%
[Number of Tramsfers:

0 9839 64.1%,

Possibly 1 or more 5518 35.9%

Disabled 242 1.4%

Not Disabled 17495 98.6%)
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5.5  Model Estimation Using Elderly and Retired as Separate Variables

The coefficients for a multinomial logit model for mode choice were estimated

using variables as defined in Table 5.3 and the computer program NLOGIT.

Table 5.3. Variables Tested in Mode Choice Model

Personsl Information:
Age 1 if aged 65 or older,
0 if aged 18 to 64
Retired 1 if retived,
0 otherwise
Gender 1 if male,
0 otherwise
Disability 1 if person has self-reported disability that
limits transportation they can use,
0 otherwise
Household Information:
Income:
Group 2 1 if anmual household income $20,000 to
$39,999,
0 otherwise
Group 3 1 if annual household income $40,000 -
$59,999
0 otherwise
Group 4 1 if annual household income > $60,000
0 otherwise
Trip Information:
Trip Purpose:
Shopping 1 if trip purpose was shopping,
0 otherwise
Personal 1 if trip purpose was banking, medical or
personal business,
0 otherwise
Work 1 if trip purpose was work, work-related,
picking up or dropping someone off, school
and childcare,
0 otherwise
Eat Out 1 if trip purpose was eating out,
0 otherwise
In-Vehicle Travel Time in-vehicle travel time in 10° minutes
Qut-of-Vehicle Travel Time | out-of-vehicle travel time in 10° mimites
Auto Terminal Time auto terminal time in 10 minutes
Number of Transfers 1 if possibly one or more transfers,
0 otherwise
Travel Cost travel cost in dollars
Parking Cost parking cost in dollars
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The model estimation results are shown in Table 5.4. “N/A” in Table 5.4
indicates that the variable is not applicable to that mode. For example, travel cost for all
modes except drive are not applicable since we did not associate a cost for trips made by
passenger, walk, bike or transit. As previously explained, the cost for transit was not
incorporated into the models since it appeared that the TFMDP assumed a flat fare of
$0.75 for the cost to use transit on Oahu. A more detailed table including P-values is
included as Appendix C. Transit was used as the base case for this model and the results
are described below.

5.5.1 Elderly

Because this model was estimated using data from both elderly and non-elderly,
an elderly variable can be used to determine how being elderly affects mode choice. In
contrast, Kim and Ulfarsson (2004) estimated a mode choice model with data from the
elderly only and therefore could not make comparisons between the elderly and non-
elderly. The model estimation results in Table 5.4 show being elderly, as opposed to
being non-elderly, was found to have a statistically significant negative effect toward
drive and walk as compared with transit. A negative effect indicates that users are less
likely to choose a given mode if all other attributes for the decision maker and choices are
equal. Decreased propensity toward drive and passenger is consistent with the findings
of Kim and Ulfarsson (2004) who concluded that retired elderly individuals are less
likely to use a private vehicle as compared to other available modes. Negative
coefficients for drive and walk may be due to age-related physical deficiencies that limit

the use of these modes.
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In addition, being elderly was found to have a negative effect toward passenger as
compared with transit. This may not be intuitive since Burkhardt (1999) concluded that
family and friends are often faced with providing transportation for a former driver.

The elderly variable was eliminated from the bike utility function because it
appeared that this variable would not be significant. This is probably due to a small
number of elderly choosing to use bike.

5.5.2 Retired

Similar to the elderly variable, all the estimated coefficients for the retired
variable were found to be negative. This indicates that being retired, as opposed to not
being retired, has a statistically significant negative effect toward drive, walk and bike as
compared with transit. In addition, being retired was found to have a negative effect
toward passenger as compared with transit. The elderly and retired variables may be
strongly correlated since older people are more likely to be retired than their younger
counterparts. For this reason, Section 5.5 estimates a model with elderly and retired as
one variable to account for age and retirement status.

5.5.3 Gender

Positive coefficients indicate being male, as compared to being female, has a
positive effect toward drive, walk and bike as compared to transit. A negative coefficient
for passenger indicates being male has a negative effect toward passenger as compared to
transit.

5.54 Income
For all income groups, the same coefficient for drive and passenger was used

because when the model was estimated with separate income coefficients for drive and
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passenger, they were found not to be significantly different at the 90% confidence level.
These coefficients for drive and passenger were determined to be positive, indicating that
all income groups were more likely to choose being a driver or passenger rather than use
transit if all else is equal. Note that the value of the income coefficient for drive and
passenger increases for higher income groups. This is reasonable since households with
higher incomes are more likely to have a personal vehicle available.

The walk coefficient for the highest income group (> $60,000) and the bike
coefficient for the lowest income group ($20,000 - $39,999) were determined to be
positive. This indicates that having a household income > $60,000, as opposed to $0 -
$19,999, has a positive effect toward walk as compared to transit, and having a household
income of $20,000 - $39,999, as opposed to $0 - $19,999, has a positive effect toward
bike as compared to transit.

These results are consistent with the conclusions of Kim and Ulfarsson (2004)
that retired elderly who have higher incomes are more likely to use private vehicles,
carpool or van pool and are less likely to use transit as compared with walking.
However, the income coefficients estimated using the 1995 HIS data is for the general
population while the model estimated by Kim and Ulfarsson (2004) is for retired elderly
only. This implies that income may affect the general population in the same way as the
retired elderly.

The walk coefficient for the lowest and middle ($40,000 - $59,999) income
groups and bike coefficient for the highest and middle income groups were eliminated

from the respective utility functions because they appeared not to be significant.
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5.5.5 Trip Purpose

Shopping and personal trips carry positive effects toward driving. Shopping and
eating out carry positive effects toward being a passenger, while work has a negative
effect on being a passenger. Eating out has a positive effect on walking. All other
coefficients for the other trip purposes were eliminated from the respective utility
functions because they appeared not to be significant.

Kim and Ulfarsson (2004) concluded that retired elderly are less likely to use
transit as compared to other available modes when going shopping or doing errands, and
prefer walking for personal trips. This is consistent with the findings of the model
estimated in Table 5.4, with the exception that the model for Oahu eliminated the walk
coefficient for personal trips because it did not appear to be significant. This implies that
trip purpose may affect the general population in a similar way as it does to the retired
elderly since the model estimated by Kim and Ulfarsson (2004} is for retired elderly only.
5.56 In-Vehicle Travel Time

The in-vehicle travel time coefficient for all modes is negative, which is
reasonable since longer travel times make each mode less desirable. For both the elderly
and non-elderly, walk had the greatest negative coefficient and transit had the least
negative coefficient. This makes sense since walking is less likely to be used for long
trips. These results are consistent with the findings of Kim and Ulfarsson (2004) that
retired elderly are more likely to use a private vehicle, carpool or vanpool, or transit
relative to walking for longer trips. Like income and trip purpose, in-vehicle travel time

may affect the general population in a similar way as it does to the retired elderly.
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For the elderly, the same in-vehicle travel time coefficient for drive and passenger
was used because when the model was estimated with separate coefficients for drive and
passenger, they were found not to be significantly different at the 90% confidence level.
In contrast, the in-vehicle travel time coefficients for drive and passenger were found to
be significantly different at the 90% confidence level and therefore the model was
estimated with separate variables for the non-elderly.

A T-test was conducted to see if the in-vehicle travel time coefficients were
significantly different for the elderly and non-elderly. It was determined that the
coefficients for all modes were significantly different at the 90% confidence level except
for transit.

5.5.7 Out-of-Vehicle Travel Time

The out-of-vehicle travel time coefficient for transit is negative for both the
elderly and non-elderly, which is reasonable since longer travel times make transit less
desirable. For both age groups out-of-vehicle travel time had a greater negative effect on
choosing transit than in-vehicle travel time. Also, out-of-vehicle travel time had a greater
negative effect on the elderly than for the non-elderly.

A T-test was conducted to see if the out-of-vehicle travel time coefficients for
transit were significantly different for the elderly and non-elderly. It was determined that
the coefficients were significantly different at the 90% confidence level.

5.58 Auto Terminal Time

Auto Terminal Time was found to have a negative effect toward drive and

passenger. This is as expected since additional travel time makes personal vehicle less

aitractive. The same coefficient for drive and passenger was used because when the
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mode] was estimated with separate auto terminal time coefficients for drive and
passenger, they were found nof to be significantly different at the 90% confidence level.
5.5.9 Number of Transfers

The number of transfers was found to have a negative effect toward transit. This
is as expected since transfers are not convenient and more transfers makes transit less
attractive.
5.5.10 Travel Cost

Travel cost was determined to have a negative effect toward driving for both the
non-elderly and elderly. This is as expected since high travel cost makes driving less
attractive. Travel cost had a greater negative effect on the elderly than for the non-
elderly.
5.5.11 Parking Cost

Like travel cost, parking cost was determined to have a negative effect on driving.
This is as expected since high cost to park a vehicle makes driving less attractive.
5.5.12 Economic Value of Time

The economic value of time was obtained by using a ratio of the estimated
coefficients for in-vehicle travel time and travel cost for driving. Below is a sample
calculation that was used to find the economic value of time for the non-elderly.

-0.045 , 60 minutes

minutes  lhour _ $9.28 per hour
(-0.291)

dollars

The economic value of time was calculated as $9.28 per hour for the non-elderly

and $9.55 per hour for the elderly in 1995 dollars. According to the Bureaun of Labor
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Statistics Inflation Calculator, this is equal to present economic values of time for the
non-elderly and elderly of $12.10 per hour and $12.45 per hour, respectively. These

results suggest that the elderly and non-elderly place similar value on their time.

63



Table 5.4. Coefficients for an Estimated Multinomial Logit Model for Mode Choice
Using Elderly and Retired as Separate Variables™

Variable Drive Passenger Walk Bike Transit*
Alternative Specific | 1,520 (0.131) | 0175 0.134)°| 3098 (0.164) | 2450(0314) | N/A
[Elderly .0.424 (0.256) | -0.386 (0.262)" | -0.778 (0.395) - N/A

etired -0.342 (0.161) | -0.187 (0.167)° | -0.444 (0.234) | -1.812 (0.516) N/A
Gender 0.620 (0.084) | -0.423 (0.090) | 0.392 (0.122) | 1.690(0.241) NA
Income:

Income 2 0.854 (0.098) - 0.679 (0.209) N/A

Tncome 3 1.232 (0.104) - ~ N/A

Income 4 1.670 (0.112) 0.496 (0.130) _ N/A
T'rip Purpose:

Shopping 0.367 (0.109) | 0.506 (0.117) — — N/A

Personal 0359 (0.099) — — = NA

Work - -0.490 (0.061) - - N/A

Eat Out ~ 0.761 (0.101) | 0.435 (0.165) _ N/A
In-Vehicle Travel Time (minutes):

Non-Elderly -0.045 (0.010) | -0.065 (0.009) | -0.157 (0.007) | -0.057 (0.015) | -0.008 (0.005)

Elderly 0.070 {0.025) -0.160 (0.019) | -0.092 (0.036) | -0.014 (0.013)°
Out-of-Vehicle Travel Time (mimuics):

Non-Elderly N/A N/A N/A N/A -0.047 (0.005)

Elderly NA N/A N/A NA ~0.069 (0.013)
Auto Terminal Time
(mimutes) -0.114 (0.010) N/A N/A N/A
Transfers N/A ' N/A N/A N/A -0.380 {0.110)
Travel Cost (dollars):

Non-Elderly -0.291 (0.096) N/A N/A N/A N/A

Elderly -0.440 (0.097) N/A N/A NA N/A
Parking Cost (dollars)| -0.174 (0.025) N/A N/A N/A NA
N=17,737

*Transit was considered to be the base case.
*Standard errors in parentheses.

*See Appendix C for T-statistic and P-value.

specified.

% evel of significance is greater than 80%.
“Level of significance is greater than 70%.
"Level of significance is greater than 60%.

Level of significance is greater than 90% unless otherwise




5.6  Model Estimation Using Elderly and Retired as One Variable

The coefficients for another multinomial logit model for mode choice were
estimated as shown in Table 5.5. A more detailed table including P-values is included as
Appendix C. The difference between this model and the first model presented in Table
5.4 is that the model in Table 5.5 uses variables for elderly and retired, and elderly and
not retired instead of considering elderly, and retired as separate variables. Like the first
model, this model is intended to gain an understanding of travel behavior rather than
predict future travel behavior. As in the first model, transit was used as the base case.
5.6.1 Elderly and Retired

The coefficients that related to elderly were consistent with the first model in that
age was found to have a negative effect toward drive, passenger and walk as compared
with transit. However, this model differed from the first model in that being elderly
appeared to have a negative effect on bike. In the first model the elderly variable was
eliminated from the bike utility function because it appeared not to be significant.

For the elderly and retired, walk was determined to be the least attractive mode all
else being equal. For the elderly and not retired, drive was determined to be the least
attractive mode all else being equal. This is surprising since people who are not retired
would be expected to have a greater travel need and therefore drive more than those who
are retired.

5.6.2 In-Vehicle Travel Time

Like the first model, the in-vehicle travel time coefficient for all modes is

negative, which is reasonable. Another thing that is consistent with the first model is that

for both the non-elderly and elderly, retired and not retired, transit had the least negative
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coefficient. In addition, for the non-elderly, and elderly and not retired, walk had the
greatest negative coefficient. Unlike the first model, bike has the greatest negative
coefficient for the retired elderly.

A T-test was conducted to see if the in-vehicle travel time coefficients were
significantly different for the retired elderly and not retired elderly. It was determined
that only the coefficients for passenger and walk were significantly different at the 90%
confidence level.

5.6.3 Out-of-Vehicle Travel Time

Like the first model, the out-of-vehicle travel time coefficient for transit is
negative for the non-elderly and elderly, retired and not retired, which is reasonable.

Also consistent with the first model is that for the non-elderly and elderly, retired and not
retired, out-of-vehicle travel time had a greater negative effect on choosing transit than
in-vehicle travel time. Also, out-of-vehicle travel time had the greatest negative effect on
the not retired elderly and the least negative effect on the non-elderly.

A T-test was conducted to see if the out-of-vehicle travel time coefficients for
transit were significantly different for the retired elderly and not retired elderly. It was
determined that the coefficients were significantly different at the 90% confidence level.
5.6.4 Other Variables

The remaining variables were found to have coefficients that did not change very
much from what was originally estimated and shown in Table 5.4.

5.6.5 Economic Value of Time
As previously described, the economic value of time was obtained by using a ratio

of the estimated coefficients for in-vehicle travel time and travel cost for driving. The
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economic value of time was calculated as $9.12 per hour for the non-elderly, $15.11 per
hour for the retired elderly and $4.20 per hour for the not retired elderly in 1995 dollars.
According to the Bureau of Labor Statistics Inflation Calculator, this is equal to present
economic values of time for the non-elderly, retired elderly, and not retired elderly of
$11.89 per hour, $19.70 per hour, and $5.48 per hour, respectively. The value of time for
the non-elderly is close to that calculated using the first model. The value of time for the
non-elderly being greater than the value of time for the not retired elderly is reasonable
since the non-elderly would be expected to have less free time and therefore place a
higher value on their time. It was not expected that the value of time for the retired
elderly would be much higher than the value of time for the non-elderly. However, the
economic value of time for the retired elderly was calculated using a coefficient for travel
cost that was not significant at the 90% confidence level.
5.7 Independence From Irrelevant Alternatives Property

Preliminary tests for the independence from irrelevant alternatives indicate that
the models estimated in this chapter failed. Further research might attempt to estimate a
nested multinomial logit model for mode choice. However, this more advanced modeling

is beyond the scope of this thesis.
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Table 5.5. Coefficients for an Estimated Multinomial Logit Model for Mode Choice

Using Elderly and Retired as One Variable"*

Variable Drive Passenger Walk Bike Transit®
Atternative Specific | 1501 (0.132) |-0.195 0.134)'| 3.055 (0.164) | -26180326) | /A
Elderly Retired -0.493 (0.254) |-0.399 (0.255)°| -1.151 (0.419) | -0.242 (0.873)" N/A
Elderly Not Retired | -1.595 (0.613) | -1.235 (0.620) |-1.085 (0.826)"|-0.465 (1.168) N/A
Gender 0.618 (0.084) [-0.412 (0.090) | 0.389 (0.122) | 1.646 (0.240) N/A
Income:

Income 2 0.853 (0.098) - 0.641 (0.209) N/A

Tncome 3 1.221 (0.104) - — N/A

Income 4 1.668 (0.112) 0.507 (0.130) - N/A
Trip Purpose:

Shopping 0.365 (0.109) [ 0.508 (0.117) - - N/A

Personal 0.358 (0.099) - - - N/A

Work - -0.496 (0.061) - — N/A

Eat Out - 0.757 (0.101) | 0.433 (0.165) - N/A
In-Vehicle Travel Time (mimates):

Non-Elderly -0.045 (0.010) | -0.065 (0.009) [ -0.157 (0.007) | -0.049 (0.015) [ -0.008 (0.005)

Elderly Retired 0071 (0.032) | -0.058 (0.027) | -0.143 (0.021) | -0.172 (0.079) |-0.007 (0.015)

Elderly Not Retired |-0.093 (0.073)°{ -0.168 (0.067) | -0.251 (0.052) | -0.149 (0.082) |-0.045 (0.038)"
Out-of-Vehicle Travel Time (minutes):

Non-Elderly N/A N/A N/A N/A -0.047 (0.005)

Elderly Retired N/A N/A N/A N/A -0.055 (0.013)

Elderly Not Retired N/A N/A N/A N/A -0.177 (0.048)
Auto Terminal Time
emtutes) -0.114 (0.010) N/A N/A N/A
Transfers N/A ! N/A N/A N/A -0.380 (0.110)
Travel Cost (dollars):

Non-Elderly -0.296 (0.096) N/A N/A N/A N/A

Elderly Retired -0.282 (0.302)' N/A N/A N/A N/A

Elderly Not Refired | -1.329 (0.502) N/A N/A N/A N/A
Parking Cost (dollars) | -0.174 (0.025) N/A N/A N/A N/A
N=17,737

*Transit was considered to be the base case.

®Standard errors in parentheses.
“See Appendix C for T-statistic and P-vaiue. Level of significance is greater than 90% unless otherwise

specified.

“Level of significance is greater than 80%.
°Level of significance is greater than 70%.

fLevel of significance is greater than 60%.

®Level of significance is greater than 30%.
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5.8  Sensitivity Analysis

Previous sections presented the interpretation of the estimation results for the two
discrete choice models developed in this thesis. In general, the analysis of the signs of
the coefficients and their relative magnitudes indicated that the results are intuitively
correct. This section further illustrates the advantage of developing models, as opposed
to simply relying on descriptive statistics, with the help of several figures created for
particular individuals using the multinomial logit equation described in Section 5.2,
Actual use of discrete choice models for prediction requires the aggregation of
predictions over the population of interest, which is beyond the scope of this research.
Still, it is hoped that the visualization of the implied trade-offs between explanatory
variables in certain situations will better illustrate the models and some of their features
that could potentially be used in policy analysis. All the following graphs were created
by changing one variable while keeping all the other variables constant. When observing
these graphs one must realize that in most situations this is not possible over a wide range
of values since a significant change, for example, in the travel time of a mode may imply
a change in the travel times of other modes.

The first model, which used elderly and retired as separate variables, was used to
create all the figures in this section. Figure 5.2 shows the effect of changes in in-vehicle
travel time (IVTT) for the drive and passenger modes on the probabilities of choosing
drive, walk and transit. This scenario is for three male individuals (a non-elderly, a not
retired elderly, and a retired elderly) who engage on a very short trip with an IVTT of
about 1 minute for the transit mode. The travel time for bike and walk was assumed to be

4 and 10 minutes, respectively. It was also assumed that the individuals belong to
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income category 3 (annual household income between $40,000 and $59,999), the trip
purpose is work-related, the transit out-of-vehicle travel time (OVTT) is 5 minutes and no
transfers are required, the auto terminal time is 6 minutes, the drive out of pocket travel
cost is about $0.25 (in 1995 dollars), and the parking costs are $2.00. This scenario was
selected to illustrate the case of a very short trip in which walking is a viable alternative.
In order to make the figure less cluttered, the passenger and bike modes are not shown
(the probabilities of those modes for this particular example are within the range of 0.03
to 0.05).

Figure 5.2 clearly shows the decline of the probability of driving as the travel time
increases for all three individuals. At the same time, the probability of walking increases
with increases in the drive IVTT whereas the probability of choosing transit increases
only slightly. This implies little competition between the transit and drive modes for
such short trips.

Figure 5.2 also illustrates the effect of being elderly and retired. As will be seen
later, in general, being elderly decreases the probability of the drive mode. However, in
this particular case being elderly and not retired increases it while it decreases the
probability of walking and increases the probability of choosing transit. These results are
intuitive. The elderly may have more problems walking so the decrease in probability
translates into increases for the two other modes. For elderly retired the decrease in the
probability of walking with respect to the same probability for the elderly not retired is
even higher though the difference between retired and not retired is less than the
difference between elderly and non-elderly. Notice that for the higher drive IVTTs the

curves for the drive mode cross each other.
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Figure 5.2. Example 1 - Effect of Changes in In-Vehicle Travel Time for Drive and
Passenger on Mode Choice Probabilities (very short trip)
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Since the main focus of this thesis is on the elderly behavior, the retired effect will
not be considered in the rest of the illustrations.

Figure 5.3 shows the effect of changes in IVTT for the drive and passenger modes
on the probabilities of choosing drive, passenger, bike and transit. This scenario is for
two male individuals (a non-elderly and an elderly) who engage on a trip with about 10
minutes of IVTT for the transit mode or 25 minutes by bicycle (for such a trip, the
probability of walking is negligible). It was assumed that the individuals belong to
income category 3 (annual household income between $40,000 and $59,999), the trip

purpose is work-telated, the transit OVTT is 10 minutes and no transfers are required, the
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auto terminal time is 6 minutes, the drive out of pocket travel cost is $0.50 (in 1995
dollars), and the parking costs are $2.00.

In this case, reductions in auto travel time below about 10 minutes for the non-
elderly individual produce only minor increases in the probabilities of drive and
passenger. Increases of up to about 10 minutes do not produce significant decreases in
the same probabilities. It takes a considerable increase in auto travel time for the
reduction in the probabilities of drive and passenger and the corresponding increase in the
probability of choosing transit to be noteworthy. It should be remembered though that
such a significant increase in the auto IVTT would probably also be associated with a
increase in transit IVTT, which is not really considered in the graph and so real changes
may be even less important than the ones shown in the figure.

Figure 5.3 shows that the effect of being elderly is really more substantial than
that of auto IVTT. As one would expect, the elderly have a lower probability of driving
and a higher probability of being a passenger or using transit than younger people. The
bike probability increases with higher auto IVTT but the values are really low, which is

consistent with the database from which the model was developed.
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Figure 5.3. Example 2 - Effect of Changes in In-Vehicle Travel Time for Drive and

Passenger on Mode Choice Probabilities (medium length trip)
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The same trends are found on longer trips as illustrated in Figure 5.4 which shows

the effect of changes in IVTT for the drive and passenger modes on the probabilities of

choosing drive, passenger and transit probabilities. This scenario is for two male

individuals (a non-elderly and an elderly) who engage on a trip with about 40 minutes of

IVTT for the transit mode. The individuals belong to income category 3 (annual

household income between $40,000 and $59,999), the trip purpose is work-related, the

transit OVTT is 30 minutes and no transfers are required, the auto terminal time is 6

minutes, the drive out of pocket travel cost is $0.50 (in 1995 dollars), and the parking

costs are $2.00.

The predicted probabilities or shares (if all individuals were identical and all the

trips had the same characteristics) are affected more substantially for longer auto IVTT.
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The predicted effect of being an elderly is also more significant and increases with the

increases in auto IVTT.

Figure 5.4. Example 3 - Effect of Changes in In-Vehicle Travel Time for Drive and
Passenger on Mode Choice Probabilities (long trip)
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The analysis with the scenarios corresponding to Figures 5.3 and 5.4 were
repeated but by looking at the effect of the transit IVTT. Figure 5.5 shows the effect of
changes in IVTT for the transit modes on the probabilities of choosing drive, passenger,
bike and transit. This scenario is for two male individuals (a non-elderly and an elderly)
who engage on a trip with about 10 minutes of IVTT for the drive and passenger modes
or 25 minutes by bicycle. It was assumed that the individuals belong to income category
3 (annual household income between $40,000 and $59,999), the trip purpose is work-

related, the transit OVTT is 10 minutes and no transfers are required, the auto terminal
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time is 6 minutes, the drive out of pocket travel cost is $0.70 (in 1995 dollars), and the

parking costs are $2.00.

As shown in Figure 5.5, it was found the probabilities are relatively insensitive to
changes in the transit IVTT for irips with auto IVTT of about 10 minutes. The age effect

is similar to the one discussed before.

Figure 5.5. Example 4 - Effect of Changes in In-Vehicle Travel Time for Transit on
Mode Choice Probabilities (medium trip)
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Figure 5.6 shows the effect of changes in IVTT for the transit modes on the
probabilities of choosing drive, passenger and transit. This scenario is for two male
individuals (a non-elderly and an elderly) who engage on a trip with about 40 minutes of
IVTT for the drive and passenger modes. The individuals belong to income category 3
(annual household income between $40,000 and $59,999), the trip purpose is work-
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related, the transit OVTT is 30 minutes and no transfers are required, the auto terminal
time is 6 minutes, the drive out of pocket travel cost is $1.50 (in 1995 dollars), and the
parking costs are $2.00.

Again, the transit IVTT does seem to have an effect but it does not affect the
probabilities substantially. The age effect is similar to the one discussed before but it is
more pronounced, much more than the effect of the transit IVTT.

Figure 5.6. Example 5 - Effect of Changes in In-Vehicle Travel Time for Transit on
Mode Choice Probabilities (long trip)
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Figure 5.7 shows the effect of changes in out-of-vehicle travel time (OVTT) for
the transit mode on the probabilities of choosing drive, passenger and transit. This
scenario is for two male individuals (a non-elderly and an elderly) who engage on a trip

with about 40 minutes of IVTT for the auto, passenger and transit modes. The
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individuals belong to income category 3 (annual household income between $40,000 and
$59,999), the trip purpose is work-related, no transfers are required, the auto terminal
time is 6 minutes, the drive out of pocket travel cost is $1.50 (in 1995 dollars), and the
parking costs are $2.00.

As illustrated in Figure 5.7, the estimated model indicates that the transit OVTT
has a substantial effect on the choice between drive, passenger and transit. Naturally,
increasing the transit OQVTT increases the probabilities of choosing drive or passenger
and decreases the probability of choosing transit. It is noteworthy to see the different
effects that a reduction in transit OVTT has on the probabilities for the elderly and the
non-elderly.

Figure 5.7. Example 6 - Effect of Changes in Out-of-Vehicle Travel Time for Transit on
Mode Choice Probabilities
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Finally, Figures 5.8 and 5.9 show the effect of changes in out of pocket cost for
drive on the mode choice probabilities. These scenarios are for two male individuals (a
non-elderly and an elderly who belong to income category 3 (annual household income
between $40,000 and $59,999), the trip purpose is work-related, no transfers are required,
the auto terminal time is 6 minutes, and the parking costs are $2.00. Figure 5.8 assumes a
10-minute IVTT for the auto, passenger modes, and transit modes or 25 minutes by
bicycle. Figure 5.9 assumes a 40-minute IVTT for the auto, passenger, and transit
modes.

As one would expect, costs seem to have a significant effect on mode choices for
2 10-minute trip and for a 40-minute trip respectively. As a reference to interpret the
figures, it should be mentioned that reasonable out of pocket costs in 1995 dollars for the
trips shown in Figures 5.8 and 5.9 were $0.50 and $2.00, respectively. As before, being
an elderly reduces the probability of choosing drive and increases the probability of being
a passenger or choosing transit. The effect of age is again substantial, about the same
order of magnitude as the out of pocket costs and increases with the trip length (i.e., if we
compare the two figures). Unfortunately, the effect of the transit fare cannot be

determined from this model since the fare was fixed.
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Figure 5.8. Example 7 - Effect of Changes in Travel Cost for Drive on Mode Choice
Probabilities (medium trip)
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Figure 5.9. Example 8 - Effect of Changes in Travel Cost for Drive on Mode Choice

Probabilities (long trip)
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In summary, the effect of the elderly variable is generally quite significant when
compared with other variables that are usually considered in transportation planning
studies. Thus, more attention should be paid to this subject given the trends in population
aging. Notice that this does not necessarily imply that the aging of the population will
produce dramatic changes in the shares of the different transportation modes. As was
illustrated in the previous figures, the effects of most variables are significant but
relatively mild. For reasonable values of the input variables, the predicted probabilities

are consistent with observed mode shares.
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CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS

The number of elderly Hawaii residents is expected to more than double from
2000 to 2030. In addition, they elderly is projected to become a larger proportion of the
total population of Hawaii during the next 25 years. Therefore, their travel needs should
be considered. However, a literature review revealed only one previous study on the
travel behavior of the elderly on Oahu, which is dated 1980 and was conducted by the
Oahu Metropolitan Planning Organization (OMPO) and the City and County of
Honolulu, Department of Transportation Services (DTS). This 1980 study used national
data to estimate transportation demands due to the lack of local data. The objective of
this thesis is to gain an understanding of the travel behavior of the elderly on the Island of
Oahu, and compare the travel behavior of the elderly with the travel behavior of younger
people.

There are two major issues about the transportation needs of the elderly of which
the first is the needs of older drivers and the second is the travel behavior of the elderly.
The Older Driver Highway Design Handbook (1998) was created to address the needs of
older drivers and is intended to supplement existing design manuals and standards. A
review of literature about the travel behavior of the elderly indicated that there are
previous studies both of the descriptive nature and studies that estimated models. These
studies indicated the following factors may influence travel behavior: age, gender,
medical condition, ability to drive, cost of a trip, residential location (suburb vs. city), trip

purpose, day of the week, time of day, income, and availability of a private vehicle.
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In general, elderly travel less, and make less work and work-related trips than
younger adults. Some elderly will take fewer trips or no trips under certain
circumstances with medical conditions likely to result in less travel. However, personal
vehicle was found to be the dominant mode of travel for adults aged 65 and older.

Person, household and activity data files from OMPO’s 1995 Household
Interview Survey, which was conducted as part of their Travel Forecasting Model
Development Project and included detailed travel information collected via one-day
travel diaries for 4,060 households, was used for this thesis. First, the OMPO data had to
be manipulated to join the person, houschold and activity data. In addition, travel
distances and travel times were extracted from the loaded OMPO highway and transit
networks. A loaded network means that users are being assigned to routes based on
traffic conditions and minimum impedance algorithms. Data were weighted to reflect the
entire population of Oahu and descriptive statistics indicated that for both the elderly and
non-elderly, most trips were made by private vehicle as either a driver or passenger.
Also, a higher proportion of trips made by the non-elderly were made by driving as
compared to the elderly.

Unweighted data were then formatted to input to the computer program NLOGIT
and two multinomial logit models for mode choice were estimated. These resuits of the
model estimation are described below. A negative effect indicates that users are less
likely to choose a given mode.

e Being elderly was found to have a negative effect toward drive, passenger and
walk as compared with transit.

e Being retired was found to have a negative effect toward drive, passenger,
walk and bike as compared with transit.
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¢ For trips with longer travel times, walking was found to be the least preferred
mode and transit was found to be the most preferred mode for both the elderly
and non-elderly.

e QOut-of-vehicle fravel time had a greater negative effect on choosing transit
than in-vehicle travel time for both the elderly and non-elderly, but had a
greater negative effect on the elderly than for the non-elderly.

e Using a2 model with retired and elderly as separate variables, the economic
value of time was calculated as $9.28 per hour for the non-elderly and $9.55
per hour for the elderly in 1995 dollars. This is equal to economic values of
time for the non-elderly and elderly of $12.10 per hour and $12.45 per hour,

respectively.

¢ Walk was determined to be the least attractive mode for retired elderly, and for
not retired elderly, drive was determined to be the least attractive mode with
respect to age and retirement status.

e Using a model with elderly and retired as one variable, the economic value of
time was calculated as $9.12 per hour for the non-elderly, $15.11 per hour for
the retired elderly and $4.20 per hour for the not retired elderly in 1995 dollars.
This is equal to present economic values of time for the non-elderly, retired
elderly, and not retired elderly of $11.89 per hour, $19.70 per hour, and $5.48
per hour, respectively.

Future research could estimate a nested multinomial logit model to eliminate the

problem of the independence from irrelevant alternatives property.
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APPENDIX A
TRAVEL DIARY USED FOR THE 1995 HOUSEHOLD INTERVIEW SURVEY

TravelCount

Oahu Metropolitan Planning Organization

Your month and year of birth:

year
Are you (checkone): [] male O femate

Your Information Counts

No matter how much or how little you travel, YOU ARE IMPORTANT. You
are one of the few people selected to help us understand travel panems on Oahu.



:Questions?
call
XXX-XXXX

Mahalo!

for agreeing to take part in this
important study for the
Oahu Metropolitan Planning Organization

Your Information Counts!

No matter how much or how little you travel, YOU ARE IMPORTANT]
You are one of the few people selected to help us understand travel
patterns on Oahu.

- By completing this one-day diary, you will be providing information
that will help make improvements in transportation on the island.
Please fill out the diary as completely as possible. Each member of
your household must complete a diary on the same day. Please
have an adult fill out diaries for small children and infants. All
the information you fill in on these forms will be kept completely
confidential. Your privacy is VERY important to us!



Instructions
. ooompletGSectlon 1, Individual Information, starting onpage 4.

e if you are a student or in day-care, complete Section 2, Student/Day-Cara Information,
which also starts on page 4,

e If you are employed, complete Section 3, Worker!Job Information, starting en page 6.

ebungnﬁass!gnedDiaryDay,yuueanusems!ﬁemoqmarcnthenenpégamkeep
track of your activities. Then, at the end of your Biary Day, tumn to page 13 and fill out the

Activily Pages, which ask:

® The activily

® What time the activity started and stopped

® The name of the place and the address where the ectivity happened
# How you traveled to the activily location

@ Every time you stap to do something outside your home, no matter how long it takes, its a
separate activity. The following are examples:

® Dropping someane off or picking someone up

@ Eating at a restaurant

@ Visiting a dentist or docter

@ Shopping

@ Stopping to buy gas

® Running errands (bank, ATM machine, dry cleaners, etc.)

If you leave the island of Oahu, check ] "Off-island activities.” Conslider everything you do off
the Island as one aclivity. Report the time you start and finish your ®off-lsland activities. Be sure
to write In how you got off the island, elther "alrplane” or "boat® Continue filling out Activity Pages
in the diary if you return to Oahu an your diary day.

°Acﬂviﬂasyou do In your home that are lob-related shpuld be recorded separately from your
other at-home activitles.

Work with other membars of your household to complets the two-sided Household/Vohicle
Information Form, included in the packet of survey materisls. Be sure fo record the odometer
reading for each vehicle at the beginning and end of your assigned Diary Day.

\eWhanymhavecomplatedyourdiﬁrv. piace It with the completed diaries from other members of
your household near the telephona. We will call you to collect the infarmation.
Do not mall the diarles back to us.

Mahalo!
Remember, if you need help or have questions, call the hotiine at

KXX-XXXX
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Start Time Activity Stop Time

Write down when you Write down each Write down the name Wiite down when
started doing each activity, ~ thingyoudidina and address (orcress  you finished doing
different lacation. streets) of each each activity.
See page 12 for place you we

alpful hints.

Memory Jogger
Please fll out dring the DIARY DAY

Locatlan v

Activity Plezsa do ot recoed travel

do ravel -
Fiezsadonat record Plags N Addressionss

steeisioonrmusity
1111 Wilder Ave.
Makikl
Linzgin 2345 Maln St.
Elementary |Makiki
At Work Biehop Sqwrslgo.:"gziw ot.
Campus Unlversity &
Center Dole -UH Campu
Biahop Square
Downtown
1001 Blohop &t
At Work Blehop sq”a’ﬂ'oownwwn
800 Fort St.
Downtown
1001 Dishop St.
Downtown
Enchanted Ksolu Dr.
Grocory Shopping| | are Sateway (Aikahi
Friendo's 91 Keolu Dr.
house Kailua
1111 Witder Ave.
Makiki

At Home Home

Echool drop-off

Lunch meeting

Run errand Liberty House

At Meeting Amfae Build]

At Work Blehap Squar.

Sl e@~Nofa|n o o]

Dinner

At Homo Home

Do notinclude travel as an activity
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MEMORY JOGGER

Pleasefill out during the DIARY DAY
Locati '

B Ry | mesews | S0P
1 |2:00am

2

3

4

5

6

7

8

9
10
11

-
N




Section 1: Individual lnformatin

@) Do you have any disabliity that limits @ Which of the following best describes
the type of transportation you can use? you? (Check up to TWO options)

CiYes [ Chidinfantnotenolied inschoolorday-czra } peee 1o
EINo, goto © O Chidinfantenrofled in day-care oot
[ Fulime student Section 2
1 Part-fime student below .
@ f yes, what type of disability? O Employed fuflime
(30 howrs or more per week)
0 s s
i per Goto
O} Heasing impatred or daaf - sy
O Caneorwalker (30 hours or more per weok)
O Wheelchalr nontransferable O Seif-employed part-fme
O Wheelchelr trensfereble (iess than 30 hours per week)
[ Other{specily): [ Refired
' O Ful-ime homemaker oo @

O Ureemployed, but locking forwork on
D1 Unemployed, not seeking work paged

Section 2: Student /Day-Care Information

o What type of school or day-care are e Name of your school or day-care:

you enrolled In? (Checkons. Ifenriied in {f envolied in schoof end day-cure, wiile in nams
both school end dey-care, check sthool only.) of school andy.)

O Day-care School ar day-care:

O Pre-school

O Kindergarten or Elementary schoa) @ Address of your school or day-care:
- {includes grades 7-12} BEATI T S G I S
oV or Technical schoal ?fi_ﬂ!?i;_?_.&i’i‘.ﬁlli:.-"-;.{'_ TV IR B g e A .{'7
J College or University '



@) How many days per week do you go (@ From the list of transportation

_ use most often to get to school or
par day-care. Pick the one you use for
ok the greatest amount of time during

your trip to school or day-care.
O Walk or wheslchalr
O TheBus
[ School bus
@ Did you go to this school or day-care - o bus ety
on the diary day? o HmSubsaMIp (private, paid subscriptons
O No O Yes,goto (D () Passenger in car, van, Bght truck o truck
[ Driver of car, ven, light truck or truck
O Mslorcycle
1 Mopad
@) f no, why not? (check cne) , O Tax
] Bicycla
09 Sick [ Gther (specify):
{0 Family emergency
O Spelng break classes scheduied @ If you are a high school or college
[ | didn have eny student, how much does it cost you
[ School didnthald classes to park your vehicle at school? (If
O Cther(spectly): you do not drive, please estimate how
much it would cost.)
[ perhour
$ ) O perday
O perweek
3 permonth
O perquartsr
1 persemester
[J perschool year

+ If you are employed, continue on page 6.
: Otherwise, go to® on page 9. :



Section 3: Worker/dob Infmation

@ Is your maln employer: @ Name of ybur maln employer:
O Aprivate company O Myseff Coropany: or
O Govemment 3 Other (specity): 1 [amseif-employed

mal .
@ Which activity best describes your _ """ of your man "' -
main job? (chock one} P 3 TR e

[ Agriculture/Fishing
(2 Construction
O Manufacluring
O Transportaton/CommunicationfUtfities
g g:gﬂﬁfeme ] My matn warkpiace is my bome
{1 Finance/nsurance/Real Estate @ How long have you been working at
O Hotel your main Job ?
O Restewrant
O Persong) Services 0 Less fhan one year yezrs
O Repair and Busingss Services -
D Giver Prafasaanal Servics ¢ D1d you work at your main job
O Educafion location on your diary day?
O3 Public Administration/Public Safaty
O3 EnlestainmentRecreation . O No DYes, goo
O Milltary _ no, why not?
O OCther (specify): 1 Sick
@ Of the Jobs listed bolow, which one best O Regutarday off
describes your accupation? (eheck ons) O Compressed work week day off
O Execuiive, administrative or manegeril gwmﬂoﬁw
[ Professional or technical (engineer, taacher, ele) Ow orkede‘ m‘mm m]ob
g .E‘l:ales o [J Want to different locatien for business reasons
C1 Proguction, craft & repaisimachine operator, 0 Went f(‘m'“’;
aessembler or inspector spectly): -

O Private kouseheld, proteciive sarvice or olher service @oh average, how many days per week

(] Ferming, forestry or shing
O] Administrative support or clerical do you work at your main job?
O Transpartation or material moving (vehicle aperator, days

consireetion or {aborer) per
O Other {specify): week




@ On average, how many days per week
do you work at hame for your main

Joh Instead of going to your workplace?

Sometimes this Is called
telecommuting.
days
por
woek

From the list of transportation choices
hetow, choose the one that you use
most often to get to your main job.
Pick the ona you use for the greatest
amount of time during your trip to this
Job.

[ Walk or wheelchair

[ TheBus

[ Schoal bus

3 Subscription bus (prvate, paid subscriptions orly)
O HandiVan

(O Passenger in car, van, lght truck or tuck

[ Driver of car, van, bght truck or buek

J Motoreycle

(3 Moped

O Taxt

(J Bicycle

[ Cfher (specify)”

@

if you travel In a private vehicle, how
mall_lky? other people travel with you to
wo

pecple

@ Do you usually need a vehicle at work
for business purposes? —ves [ No

If your main workplace is your home, go to € on page 8.

How much does It cost you

to park your vehicle at work?

(if you do not drive, pleass
estimate how nmuch itwould cost) perhour

Ciperdey
$ :

Clperweek
Jpermonth
C1perquarter
CJpersemester

Where do you or would you park
your vehicle at work?

3 Inaparking lot or garege at work

0 [na parking lot or garege off-site

O Onthestrest

O | would never drive to wark (Go to €3 }

20

How long In minutes do you or would
you walk from this parking area to

waork? ;
__@

Daoes your employer offer to pay for
all or part of the cost of bus passes?

20)

27

O Yes, &l orpart
0 No, goto €
@ What does It cost you to buy a bus
pass?
s per
month

O Dontknow



@ At your niain job do you worka
schedule or shift that changes on
aregular basls?

l? Yes [J No, my scheduta s usual

about the same (Go o &Y )
How oftan does the shift change? (check
ona and skip ta@)

[J Everyweek
O Everymenth

[OJ Everyquarter
O Ofherinterval (specily):

€ What time do you typically START work

at your maln job?
fcheck
amar pm}
. CJam
. |:| pm

@ What time do you typlcally END work
at your main job?

{chack
: amor pm)
. O am
'y [:| pm

@ Are your start and stop times at your
main Job about the same every day?

o Yesl.gatn @
O No

; @ How much can your main job's start
time vary from the usual start time?
{check one)
O Upto 15 minutes orless
O Up to 30 minutes arless
1 Up to 60 rinutes orless
I Upto2hsurs orless

O Ofter{specty):

How much can your malin job's end
time vary from the usual end time?
{check one)

O Up to 15 minutes or less
O Up o 30 minutes orless
[ Up to 60 minutes or less
O Upto 2 hours or lass

O Other (specify):

@ Do you have more than one joh?
(check ons)

O Yes O No,goo @

@ Name of your second employer:

Company:

ar

O Mysecond job s seffenmployment

Is your second employer:

O A privale company 0 Myseft
O Govemment O Other{specty):

@ Address of your second workplace:

PN T L R A ST BTN ST )

or
1 My second workplace is my heme



Which activity best describes your
socond Job? (check one)

@

On average, how many days per weok
do you work at homs for your second
Job Instead of going to your

E Wmmmn 9 workplace? Sometimiés this Is called

[0 Transportation/Communication/Ulities 'Wkl
Whalesale trad!

g Relai tade. P What time do you typically START

O Financefnsurance/Real Estate work at your second Job?

O Hotsl check

O Restaurant ,&,.,m)

O Personal Services : Oeam O tvariesalot

O Repair and Business Services C pm

S wmﬂ Services @ What time do you typlcally END work

[ Education at your second job?

O Public Administretion/Public Safaly % )

O Entertainment/Recreation

O Miftary . Jam O gvaresalot

O Other (specify): . Opm

@ Of tha Joks listed below, which ane best @

describes your second job? (check cne)

O Executive, adminisbefive ormanagerial

01 Professional or technical (engineer, teacher, els.)

O Technician orrelated support

1 Seles

O Production, craft & repaitimachine operator, assembler
arinspector

{1 Private household, prolective service orofher service

[ Faming, forestry or ishing

O Administrative supportar clerical

O Transportation or material moving (vehicle opsrator,
eanstrucionor Iaborer)

3 Other (specity):

@On average, how many days per week
do you work at your second job?

ok

If your second workplace is your home, go (o @

®

What was the name of your previous
maln employer?

Company:

O Ko previous employer
Was your previous maln employer:

OAprivatocompany [ Mysedf
O Govemment ) Cther (speciy):

What was the zip code andfor
community of your previoits maln

ot 00000

O Previous main job not in the state of Hawafi

In what year did you leave your
previous main job?

dEInN



Example
Below is an example to show you how to record your activities during your Diary Day.

This page has been completed for Activity 4 from the example Memory Jogger
oh page 2.

the naxt ]
s the nax thing y & Where wera you?

[ cnw pic 8 Sast a2y (G o D))
Al howes actvies [ my bexrs
s ot P [lor i o kacoed Kb oy main job
| e | Hi3T
up or droyping ALy
gﬁwm [t sertter ocaton (Conlets chaded weaj
A1 aoler locaton (el ¥ UH(:&M o
Clokaland sethvills M%&hw
sciivitiey mesy (e boma : Camc‘entqr
%Wu ot o Ul l\;aréff;yand Dole
[ ana .
' E%(mm%ﬁdﬂ! j ' with
[l Heow xiany other peapla traveled
o you all the way to this
o s mewlooaton? O
' Ehﬁ?wﬁmm How many of thess ware members of
Oher (speoy): your howsshold?
~ i oty
| @What time didy

oLl
How did you get to this
" wanotsmtsys LIS |© now iocation? cocomcon gus

i centdeyorHuie, chonte tul, Soctn
wtop this sctivity? -* Wil or Wheelchalr

e
Thetivs dg
Schuol bes a
' @ If you wers at a shopping mall o s et ot sincktrs o) ] @
or canter: Hnr.'mmh ot ertu g g
Passaeger b o, v,
vk I“"’., Q
;oﬂuﬂsmapp Oioer of cav, v, ight ¥k o bock E g
i Moped
: Texi o9
|-mmmunnmﬂum OYes ONe Be
Ot [epocky): oe

© The person went to a lunch meeting, so the activity is work-related.

© The person was at the meeting from 11:55 a.m. until 1:15 p.m.

© The astivity was not at a shopping mall or shopping center, so the person skipped this question.

© The activity was at a new location, 50 the persen filled out the address.

© One other person went to the meeting. This other person was not a member of the same household.
@ Both peoaple took TheBus to the mesting.

10



Y505 or Handivan)
Wuﬁmuhmwmmhmh

Wlwndﬂywbwdﬂwhlhm?

Hotel S PIHER .

ummmgummnmmmpv

%m
i

0 Nalicte purtaancer

O widedter

O Gioyxse
How did you: pay your fara?
fPasr-e Wt kind of passwan 7 ~» Effexetty
DOt

DN taro paic {sctond b %ﬂ’
Cl0ker {spacy: o) bndcaoed

Whera did you get off the [ast bus ?

Unfvamlt&nd&%
ﬁﬁﬂm tha Isst bus to

H@ Privaie Vchicle
gu the vehicles [ated

W.meﬂ'ﬁﬂ!ll‘lp?
e Dm—)

%"&?"m Emo Cvatoto ()

Where was the vehicls parked?

BWW ﬁﬂi{lﬂiﬁ

STOPR! Was this the last aclivily of your ci'!y”

Hyss, goto um.mmmmmmuummum

poged0,  enmtacflyars comect

hetwesn ectvities !zrtnr *
travel time, Hmmmmemm;:nm,nwmﬂm

11

They first rede the #1 bus and then transfesred to the #6 bus to get to the mesting.
They got on the #1 bus at the comer of Hotel and Bishop Streets.
They walked to that bus stop.
The person pald the bus fare with a monthly pass.

Both pecple got off the #6 bus at the corner of University and Seaview.
They watked from the bus stop to the mesting at Campus Center.



HINTS
on How to Fill Out Your One-Day Diary

- . Do notinclude travel as an activity.

When recording ACTIVITIES, do not include travel to and from the places yougoto as
an activity.

Walking and jogging are at-home activities.

Walking for exercise, jogging in your nelghbarhood, and walking the dog are AT HOME
ACTIVITIES.

Do you drive for a living?

if your work invoives constant travel - truck driver, traveling sales person, mail defivery -
record all stops for work as one on-going "work" activity. If you stop for lunch or
personal errands during your work day, record these as separate activities.

Buying gas, banking, elc. are aclivities.

If you stop to buy gas, mail letters, do some banking at an ATM, or make any other brief
stop in your day, please fill out an Activity Page about Iit.

~ Record how you get to each activity.

Ifyou take publir.: transit (TheBus, HandiVan, a school bus, or a subscription bus) for any
_ part of your trip, choose that in ) on the Activity Page. If you take only cther types of
uansportaﬁonéchoose the type you used for the longest time on that trip. Then complete

Section @, ©. @ or @) on the Activity Page as directed.

Check your travel time.

If you travel to a new location between activities, the time between one activity's stop
time and the next activity's start time should equal your travel ime. f you don't travel
between activities, one activity's stop time and the next activity's start time should be the
same.

12



Activity 1

@ Where were you?

What were you doing at 3 a.m.?

{check ONE only) 1 At my home
{7 At my mainjcb
O At mysecand job
Athome activitles O At myscho}
7 Work et home (for main orsecond job)
O3 Alother athome (nchuding sleep) UJ At another location
gm“'hl‘ﬁ‘ﬂ- FrADETE SN I I, TR O T L T RV s it 4 3+,
Picking up or dropping off cther people |
(3 Atthelrworkplate
O Atfhelrschoal
(1 Alanotherloeation (spectfy):
O oft.Istand activities
Otharactivities away from homo
[ Work
O Work-related

€) What time did you stop this
activity?

] School (including Callege or University)
O3 Childcare (day care or after schoo! care)

O Buyinggas adeons |
O Eafingout v lam
O Shopping 2 lpm
(2 Social activities ar Recreafien

[0 Volunteerwork

O Banking, Medical or Personal Business
O Other (specily):

STOP! Was this the last activity of your day?

if yes, go to if no, check that the time you finished this activity and the time you start
! 40 the next activity are correct. The time between activities should be your _}
page 4u. travel time. Please turn the page and tell us about your next activity.

13



Activity 2

What was the next thing you
o did? (check ONE anly)
At homo activitles

[ Wotk st home (for main er second job)
CJ AT other at home (ngiuding sieep}

Picking up or dropplng off other paople
Dmtgdl:pwkp!asgp 8

Al ther scheo!
CJAt another location {specify):

| @ Where were you?

() Sema place es last aciivity (Bo to ) )
CJAt my homa

CIAt my main job

CJAt my second job

At my schod!

DAt anothertocation (Complsts shaded area) §

[(JOff-Istand activities

QOther activities from home

] Work away

1] St {ocing Colego r Unversiy

g Callega ar Un

[ Childeare (day care or after school care)
Buying gas
Eating out

[ Shopping

[[] Secial actvitas or Recreafion

[ Valumieer work

(7] Banking, Medical or Parsonal Business

O Gher {specify):

@ What time did you: 4 cinoore
am
start this activity? pm

dmloone
ctopthis activiy? | 5188

@ If you were at a shopping mall
or center:

@ How stores did into
in the or mmgwmgom ml

@ Did you ea! &l the mall or sh
contor? o [Jves [INo

How many other people traveled with
e you aialltl'lewgytothls
nsw location
{don't count yourself) [ peopls

How many of these were members of
your household?
(don't count yourseif}

(® How did you get to this
new location’? ChooseOne goto

{if you esed bus or Handivan, choosethel. [fnal,
choose th one you used far the longest time on the trip,

peopls

i

0oo0o0oooofood
eeoccoocoees]

Schoal bus
Subsesiption bus (private, paid subscriptions cnly)
HendiVan

Passenger in car, van, light truck or fruck
Driver of car, van, Bght fruck or truek

Bicycle
Cther (specify):
14




L7 ¥ Bus or HandiVan

What bus route(s) did you use to make’
this trip?

]ﬁrsrmfs" _H___

Where dld you board th. flrst bus?

How did you get to the first bus stop?
0 Tad
O walk

O Vehicla passenger
] Vehlcladriver

0O Bieyde
How did you pay your fare?

CPuss—+ What kind of pass was itz —» CIMonthly

ClCesh OSentor clizen/
Cino fere pald (schoo! busfres shultla) handicapped
DICther (specily): Cloter {specilyk:

Where did you get off the last bus ?

o DY L M B G 1

TR

ke S ae W

: e -
pAceHamoioTiteatestnterss ;,,_._.,.1 ',

How dld ou get from the last bus to
your final destination?

O Taxt
O Waik

O Vzhicle passenger
O Vehlcladriver

{7 Bigycla

If yes, goto
page 40.

STOP! Was this the last activity of your day?

If no, check that the time you finished this activity and the time you start
the next activity are correct. The time between activitles should be your
travel time. Please turn the page and tell us about your next activity.

(s XPrivate Vehicle

Dld au use one of the vehicles listed
e Vehicle Form for this trip?

O [OYes wmp

Makn

IilNo [C1Yes(Go to )

Modze!

Were you
droppad off?

Whare was the vehicle parked?

ﬁgma ?cmﬂrﬂgamge Valal mctum

Other (specify):

If this place was not your main Job or
your school, how much did parking
cost you? (chaak 8s many es apply)

OFree

Cvalidated

ORsimbursed by employer
(OPzd §

OLE

How much was the fare, including tip?

Wiliyou bereimbursed? O Yes O No

Walk/Wheelchair/Bicycle

How far did you travel in
blocks or miles?

15



Activity 3

What was the next thln'g you Where were you?
o did? (chock ONE oniy) e Dmmumy‘mmmm ®)

At home activities CJat my home

) Work at homa (far main or second job) [JAt my main job

[CJ A ather et homa (including steap) 1At my second job

Picking up or dropping off other peopla [JA! my schoc!

OA rgelr%mrkplacgp 2 R

[C] At thelr school ) At anolver ocaion (Complate shaded area)§
DA! mm Imm (md”]: N q\ - U ORI ey R ARSI | ‘
{Jofhlsland activitles ' '
Other zctivities from home

] Work W

] Work-related

[ School {ncluding Coflege or Univarsity)
[ Child¢are (day care or after schoe! care)

Buying gas 6 How many other people traveled with

Ealing out you all the way to this
EII S!&nglpl;&ﬂm o new location? paogle
e cont A
, or Parson 988 How many of these were members of
[ Other (specify): your hol.ll?mhold?
{don't count yourself) —
@ What time did you: gaoe §@ How did you get o this
start this activity? II’W mw:';?ﬁ;gﬂﬂor;mc“:m One Goto
_ Y cidoone €h0055 £59 ans you wsad for the longest o on 0 ti) \eeyeed
stopthisactivity? [+ o Walk o Whegicha =B
eBus
. . School bus D6
© I you were at a shopping mall | i bus peivats, pid sbscapinsonty) 0 @
or center: HandiVan Oe
Passenger fn car, van, fght buck or ek O g
omﬂnﬂmﬁdmﬁmm lmsl Driver of car, van, light truck or truck E o
Moped O g
eat Taxi O
! 231 1’;% al the mafl or shopping [OYes [INo Bicydle 0@
[mi

Cther (specify):
16




(7Y Bus or HandiVan

What bu
?

this trip

s XPrivate Vehicle

Did you use one of the vehlcles listed
on the Vehicle Form for this trip?

s route(s) did you use to make

| wws'l mm” third buss

Where did you board the first bus?

How did you get to the first bus stop?

CONo [Yes s

Mae ~ Model

Were you
dropp%d off? TN" Dives(Soto @)

T A QU m 2 5

Where was the vehicle parked?

On-sireet Pariing structure
H
ﬁ m'nek WWW Valat p(arksd X

0 Taxi
0O wak
5 ¥ﬁm If this place was not your main job or
O Bicycle your school, how much did parking
How did you pay your fare? cost you? (dheck as "E'i as apply)
Tee
OPasg=+What kind ¢f pass was (17 —= IMorthly O validated -
CICash Clstudent O Reimbursed by employer
CINo fare paid (school busitree shufls) OSeninr clizens Opeds

CIGthr (spectyl S riaiont

o] Taxi

Where did you get off the last bus ?

T ekl PRV TR RN IR

PR
{ariet

S R N A ST g
How did you got from the last bu:
your final destination?

How much was the fare, Including tip?

Will you be reimbursed? 0O Yes O No

10 Walk/WheelchairlBicycle

S 5}?& How far did you travel in duim
O Vehicia passenger blocks or miles?

O Vehicia driver

Qi e

STOP! Was this the last activity of your day?

Ifyes, goto If no, checkthat the time you finished this activity and the time you start

the next activity are correct. The time between activitios should be your sl

Page40.  raveitime. Please turn the page and tell us about your next activity.

17



Activity 4

@) What was the next thingyou 1@ where were you?
did? (check ONE only) [ Same place s last aciviy (Goto @) )

At homo activities OAt my homs

CJ Wark at horma (for main or second joh) Clat my matn job
CI Al other at heme (including sleep) [JAt my second job
Pickin dropping off othar le

:M tﬁﬂg};‘gr ropping off other peop CJ At my school

At their school [ At anather tocaion (Complete shaded eres)§
[ At enather locafion {specify): i

[JOft-island ackivities

Other activitles away from home
LI Work
E Work-related U \
Schoot College or University
a Chﬂdaar;m?:aydmm or after schoo! care) ' "
Buying gas How many other people travelad with
Eating cut 6 you all the way to this
E]l s'f&;ﬂfpmg. new location?
B v ect mui&as or Recreafion (don't count yourself) L peogl;
Banking, Msdical or Perscnal Business How many of these were members of
L] Other {specify): your hou?ohold?
(don't count yourself)
@ What time did you: Sawean | @) How did you get to this
start this activity? pm roew loca ton¢ chosse One
_ Y oinioono 10055 (0 o you osad for (e ongast e an tha tp
stop this activity? |I‘pm Walk of Wheelchalr
TheBus
© If you were at a shopping mall mfpsm[ — (piva, i sursctplons cny)

or center; HandiVan
Passenger [n car, van, [ght fruck ar fuck
®How stores did into
mm%mmw%wﬁm stnrasl gimdcemmﬂghlwckorm
Moped
@ Did you eat at the mall or shoppin Taxt
cerlt‘;l?}?l Rl OYes ONo Bicycls
Qther (specify):
18
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Private Vehicle

Did you use one of the vehicles listed

O ENENGERENER

wrat bus route(s) did you use to make ° @ Vehicie Form for this trip?
_ One 1Y
st bus I I second bus | | third bss | e = Mk Mod)

Where did you board the first bus?

Were you .
droppyed off? IilNo DiYes(Ga'to @}

Where was the vehicle parked?

T DO CR RRESRE

How did you get to the first bus stop? garage Wm
g Tax smz % | Other (specily):
O wak B —
B Uﬁm ; If this place was not your main Job or
D Bicycs your school, how much did parking
How did you pay your fare? Gost you? {check as ”’;’F” epply}
rag
[CJPass=—+s-What idnd of pass was [t? ~—» EIMomh[y g\faﬁdm iy o
OcCash Retmbursed by employer
[CINo fara paid {school busifres hutle) Uwhamwmm _ OPed $
CI0ter (spedily) Clonerispecty: [E) JLEES

Where did you get oﬁ' the last bus ? How much was the fare, including tip?

A PP RT3 ST FRSREN b AP LT v rl

Will you be reimbursed? 0O Yes O No

Walk/Wheelchair/Bicycile

How dld rou get from the last bua to

your final destination?
E ;:a:[m How far did you travel In dﬂ’iﬂw
O Vehicle passanger blocks or miles?
3 Vehicladriver Mﬂ
mies

& STOP! Was this the last activity of your day?

If yes, go to  |fno, chack that the time you finished this activity and the time you start
age 40 the next activity are correct. The time between activities should be your
pag : travel time. Please turn the page and tell us about your next activity.

18



@ What was'the next thing you
did? (check ONE onty)
At homa activitles

] Work at home (for main er secend job)
[ Al ofher at heme (incluing sleep)

Plcking up or drapping off other peuple
CTA teir warkplace:

[J At thefr schoal
[J At ancther location (spatify):

Activity 5

@ Where were you?

[ Sama place &s last achvily (Go to (P )
DAt my home

CJAt my main fob

At my second fob

DAt my schoo!

C) At another ocation (Complete shaded ereal],

[J0fl-island activities
QOther activities away from home
O Work -

S ——
Scheol ding e or Un ty
] Childcare (day care or aRtar schoal cars)
Buying gas
Eating out
(] Shopping
(O Sacia! eciiviles or Recreation
{J velunteer wark
] Banking, Medical or Personal Busingss
* O Cther (specify):

@ What time did you: Yaicean
am
start this activity? L

) dtigone
stop this activity? |3 Jéh

&) If you weré at a shopping mall

or center:
[

OYes OONo

® How slores did into
in e mal o shopping center?

» Did you eal at the mall or shopping
cenler? :

20
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-1 plagd Ok 1] St Ll -“.5
15 .@E?..%o-? Sy ’.-‘?--:-;.'.;.

How many other people traveled with
yeou all the way to this
new lecation?

(den't caunt yourself)

How many of these were members of
your household?
{don? count yourself)

@ How did you get to this
new location? ChooseOne

Goto
used bus or HandiVan, choose that. [fnnl, Secton
%uwmmmmmmammmm Ny’

Walk or Wheelchalr

TheBus

Schoel bus

SubscripBon bus {rivate, paid subscripfions enfy}
HandiVan

Passanger In car, van, Ight truck or truck
Driver of car, van, ight truck of tuck
Matorcycle
Moped

Taxd

Bieycle

Other [specify):

0Oo0000000ooa
000000000000




7] Bus or HandiVan

Where did you get off the last bus ?

K3 0L TR R Lo 1 Pl e SO TILIEE T LI Fol ) MR, PR s

r 1' ‘-r-ﬁ"m.
How did

et from the last bus to
yourfina des nation?

'8 JPrivate Vehicle

Dld cu use one of the vehicles listag

d
Phat b route(s) did you use to make e Vehicle Form for this trip?
ONe Oves
o) [omtnn | [ s | = =
Where did you board the first bus? Were you
¢ y dwppl;d off? I?No Oves{Goto @)
"' A IS e O T SR 5 R Where was the vehicle parked?
How did you get to the first bus stop? Hme y oigarage mmﬁ
O Taxi ‘ %wf er (specify):
O wax
g ﬁﬁ:m If this place was not your main job or
O Bicyce your school, how much did parking
How did you pay your fare? cost you? feheck as "’g’; &s apply)
rea
[)Pass—+What kind of pass was t? —= (Monthy [Cvatidated
CiCash Sgg‘ﬁ“ ORefmbursed by employer
DN fare paid (schoa! busftres shutlls) hmmmed” i OPsid §
DYt (speclh: Comer(specth: |E) JLEES]

How much was the fare, Including tip?

Will you be relmbursed? O Yes OO No

Walk/Wheelchair/Bicycle

How far did you travel In mdim

blocks or miles?
mﬂes]

STOP! Was this the last activity of your day?

If no, check that the time you finished thig activity and the time you start
the naxt activity are correct. The time between activities should be your
travel ime. Please turn the page and tell us about your next activity.

Ifyes, goto
page 40.
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Activity 6

o What was the next thing you
did? (check ONE only)

At home activities
O Work et home {for main or second [ob)
{1 A9 other at hame (including sleep)

Picking up or dropping off cther people
At el workplace

At thelr sehool
[ At encther location (specify):

JOff-island activities
Other activities away from home
O work

] Work-related
L Schoat {including Collage or University)
[ Childeare (day care or afler school care)
Buying gas
Eating out
[ Shopping
[ Social activifies or Recreation
] Volunteer work
[ Baning, Medical or Personal Businass
{7 Cther (specify):

@) What time did you: 4 cinoore
am
start this activity? :‘P’“
H*ﬂd’deme

stop this activity? [I]pm

- €) If you were at a shopping mall

or center:
[l

(OYes [JNo

®How

stores did into
i the you go

or shopping center?

@ Did you eat a} the mall or shopping
center?

©® Where were you?

[JSame place as last actvily (Go to ) )
At my home

JAt my main job

{J At my second job

] At my school

] Al enather location (Camplete sheded ares) §

1;.tﬂ?i".:’jt!.":]',’;ifﬁi?ﬁf&ﬁi‘lﬁﬁi@& et

L2
:
RS v A, S B
HAdls AR .:}‘,Kﬂé

T
?L‘;E&\& o

s ST
e How many other people traveled with
you all the way to this
new location?
(don't count yoursell)

How many of these were members of
your household?

(don't count yourseff)

pacgis

| peopl

(@ How did you get to this

new location? ChooseOne

usad bus ar Hand{Van, choess tal, [Fnal,
%MWWMMWWMMMW

Walk or Wheslchelr

TheBug

School bus

Subscription bus {private, paid subseriptions enly)
HandlVan

Passenger bn car, van, fight truck of fruck
Driver of car, van, [ght truck or truck
Motercycle
Mopad

Tax

Bicycle

Other (specily):

Goto

e

ODOo0O0OogooOoOooon
eeeeeeeeeeea{§




L7 ¥Bus or HandiVan

What bus route(s) did you use to make
Phiat hus routa(s) did y

fretbus second bus third bus
Where did you board the first bus?

How did you get to the first bus stop?
O Texi
O wak
(O Vehicls passenger
O Vehicladriver
[ Bicyde

How did you pay your fare?

CJPass=+What ki of pass was it7 —= IMonthly
O3Cash DIshudent

{JSenlor ciizen!
[INo fare pald (school busffren shutls) handcanoed
CJOMher (specily): Dlother (specily):

Where dld you get oﬂ the Iast bus ?

How dld rou get from tha last bua to
your final destination?

(s BPrivate Vehicle

Dld ou use one of the vehicles listed
e Vehicle Form for this trip?

Ote OYes mmp

Make Model

Were you
dropped off?

Whera was the vehicle parked?

mgaraga ﬁ‘iﬂe’t

li]Nn OYes(Goto @)

Home
Streat !a

If this place was not your main job or
your school, how much did parking
cost you? {check as many as apply)

CIFres

OValidated

ORelmbursed by employer
OPzds

ORER

How much was the fare, including tip?

Will you be reimbursed? 0O Yes O No

JadWalk/Wheelchair/Bicycle

How far did you travel in ddiﬂm
blocks or miles?

STOP! Was this the last activity of your day?

If no, check that the time you finlshed this activity and the time you start
the next activity are correct. The time betwean activities should ba your *
travel time. Please turn the page and tell us about your next activity.

If yes, go to
page 40.

23



Activity 7

€@ What was the next thing you 1@ Where were you?

did? (check ONE oniy} [TSame place as last activly (Go to (D))
At home activitles CIAt my homs

CJ Work at home (for maln or second job) LJAt my main job
1Al ather &t hams (inciuting steep) At my second job
Picking up or dropping off other pecpls CJAt my schoc!
[CJA! trelr workplace
CJ At their schoo! CJAt anoftier location (Complete shaded area)d
[J At another location (specify): i
[ ]Ofi-tsland activitios . "f; T (D TR O, SOk pAs) G
l%th&rmakctlvlﬁes away from home i
1 Work-related
] Schoo! {including College ar University) Xk e
(] Childcare (day care or after schosi cara)
Buying ges How many other people traveled with
Eating out 6 you all thg way topt?lols
E ssggfm or Recrealon new location? !
B‘éanm mw 2 Businass ot count 7
. or Persanal By How many of these were members of
[ Other (specify): your household?
What i dld ) {don't count yourself) poopio
@Whattimedidyou: ;e | How did you get to this
new location? ChooseOne @oto
start this activity? I::'F'“ (1 you used bus or HandiVen, choose that. iTnal, Section
Btlddetm choass the era you used for the [ongest e on ha tip.)  ‘eeyms
stopthisactivity? | _|om Welk or Wheelchlr g
TheBus g g
‘ Schoal bus
© If you were at a shopping mall | e ivion s et pat sutscrpicns o) 0 @
or center: HandlVan O o
Passenger in cer, van, lght tuck er sk~ [J g
®tHow stores dld you go Into Oriver of car, t fruck or truck |
in 6 mell or shappi center? ml Motoroycle ven, gt 00
Moped a 3
Did you eat at the mal of sh Texd a
.m& 8 or shopping [Yes [INo a o®
Other {specify): (i)
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(7 1Bus or HandiVan

What bus route(a) did you use to make
thls trip?

Did you use one of the vehiclos listed
on the Vehicle Form for this trip?

ONe Oves —

Where did you board the first bus?

Ao e
E:@, v DL R E A ;;&3&‘}1

Make Mode!
zvrg?pg%uoﬂ? IilNo OvYes@Goto @)

_ Where was the vehicle parked?
How did you get to the first bus stop? ﬁﬂgmmwmwsma Cenking Sructure
O Tad Strest-level patking (o} Cther (specify):
0O waik
Vehicle passenger
E vmm If this place was not your main Job or
O] Bicydle your school, how much did parking
How did you pay your fare? cost you? fensck "E"i“ eppl)
ree
[JPass=+ What kind of pass waa It? =+ Emrmr Dvalidated
OCash Studznl [OReimbursed by employer
CINo fere paid (school bustren ghutig) L oenor clizend OPaid $

CIGer (specy): Clones oty

© REXTE

How much was the fare, including tip?

Will you be reimbursed? O Yes O No

10| Walk/Wheelchair/Bicycle

Whoere did you get off the last bus ?

ve mebe TrHY R M

- RSt

How did you get from the last bus to
your final destination?

8 ;?;im How far did you travel In ﬂﬂiaﬂ
D) Vehicls passenger blocks or miles?

0 Vehicls driver ww‘
0 Bicy miles

STOP! Was this the last activity of your day?
If yes, goto  1fno, check that the time you finished this activity and the time you start

aqed0.  thenextactivity are cormect. The time between activities should be your sl
Pageal. traveltime. Please turn the page and tell us about your next activity.
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Activity &

What was the next thing you
did? (check ONE aniy)

At hema activitios
[ Work at home ifor main or second job)
[ Al ofher at heme (ncluding sleep)

Pickin or dropping off other pecple
oAt Lgagpwarkplaegp 9 ¥

] At thelr school
CJ A another focalion (specify):

{JOft-island activ.ies

Qther activities away from home
] Work
[ Work-related
] Schoal (including College or University)
) Childears (day care or aftar school care)
Buying gas
Eating out
[ Shopping
[ Social acfivities or Recreation
£ Volunteer work
{1 Banking, Medica! or Parsonal Business
(O Olher {specify):

€ What time did you: $cicoans

start this activity? pm

e one
atopthissctiity? | & Joh

* € If you were at a shopping mall
or center:

@ How many sloras did you go into
in the mall or shopping center? slores

.Eé:ril%nrgealalthemaﬂmmpping Clyes ONo

@ Where were you?

(] same piace as last eclivity (Go to ) )
1At my home

CJAt my matin job

1At my second job

CJAt my scheol

[ At anather Tocaton (Cormpletn shaded arez)§

e How many other people traveled with
you slnll the wgy to this
new location
(don't count yourself) —paopb,

How many of these were members of
your household?
{don't count yourself)

@ How did you get to this
new location? Choose One

(11 you used bus or HandlVen, choose fhiat. Ifnot,
choose tha ano you used for the longest Hime on the trip.

Walk or Wheelchair

TheBus

Schos! bus

Subscription bus (private, paid subscriptons only)
HandiVen

Passengsr in car, van, light truck or truck
Driver of car, van, light fruek or fruck
Motoreydle
Moped

Taxi

Bicycle

Other (specify):

eaeeeaeeeeeeigg i

gooooogoooonoo




Q@ EOEEGEREINER

What bus route(s) did you use to make
this trip?

‘s X Private Vehicle

Did you use one of the v;hlcles listed
on the Vehicle Form for this trip?

ONe OYes s

Where did you board the first bus?

Mske ~  Model

Were you
droppgd off? IilNu Clves(Goto )

Where was the vehicle parked?
Paridng structure

R DL G A Rl 7

How did you get to the first bus stop?

On-siresl
Homa “%’:,me ﬁ\falat .?meu
O Taxl Streat-level q lot Other (specify):
O wak -
g xﬁm = If this place was not your main Job or
O eicydle your school, how much did parking
How did you pay your fare? cost you? (check a3 m;"’:: &s epply)
rea
[JPass=e What kind of pass was it? =+ (IMonthly Ovatidated
OCash BSMM [Reimbursed by employer
CINo fare pald {school busfres shutls) Senior clzen) . DPad $
DI0ther (specy): ey (9] Taxi

How much was the fare, including tip?

Wiil you be reimbursed? O Yes 0O No

10 Walk/Wheelchair/Bicycle

Where did you get off the last bus ?

L N I B R DN s F e LINAD- ™ X Fr N s A} A

How did you get from the last bus to
your final destination?

B ot How far did you travel In ddi“
D Vehicia blocks or miles?

O Vehiciedrver Wﬂ
O Bieycle miles

STOP! Was this the last activity of your day?

If yes, goto If no, checkthat the time you finished this activity and the time you start
. 40 the next activity are correct. The time between activities should be your el
page 4u. travel time. Please turn the page and tell us about your next activity.
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What was the next thing you
0 did? (check ONE only) 9y

At home activitles
[ Wark at home (for mein or seoond job)
D1 Al other at home (including slesp)

Pigking up or dropping off other le
At lgatrl::mkplacgp 8 paop

(1A thelr schoal
[ At anather ocation (specity):

[Joft-lsland activitles

Other activitles from home

[Jwork vy

E Work-related )
Schoo! (including College or Universily

(O Childcare (day caro or after school care)
Buylng gas
Eafing gut

[ Shopping

] Secial activities or Recreafion

L] vohunteer work

[] Barking, Medisal or Personal Business

[ Othar (specify}:

@ What time did you: Jrisare
am
start this activity? pm

amaone
stop this activity? I::lﬁ

- € If you were at a shopping mall

or center:
[

o%&@mhmaﬂmmmm [JYes [INo

®How many stores did you go into
fn the mall or shepping center?

28

@) Where were you?

[ 5am place es last acthity (Goto ()
ClAt my home

{1 At my main Job

(] At my second job

CJ At my scheo!

. Dmmmm(cmmmm _

AR R 1 P A e T

e How many other peo&ie traveled
with you all the way to this
now [ocation?

{den't count yourself)

L pooph]
How many of these were members
of your household?
(don't count yourself)

L pooph

@ How did you get to this

new location’? ChcoseOne

f you used bis or Handian, choose fhat. nol,
mMmmmﬂfumﬂWMMﬂwmj

Walk or Wheelchalr O
TheBus

Scheal bus

Subscripfion bus (privats, paid subscriptions only)
HendiVan

Passanger in car, van, light truck or truck
Driver of car, van, Ight truck or truck
Motarcycle
Moped

Taxi

Bicycle

Other (spacify):

Goto

ooooooooooo
00000000000




8] Private Vehicle

Did you use one of the vehlcles listed
on the Vehicle Form for this trip?

ONo OYes mmp

(7] Bus or HandiVan

\tlrivngt bus route(s) did you use to make this
p

[ aane | [ ot | [ s |

Where did you board the first bus?

Lr.mm LSS L LT
B

Mako Foda!

Were you
droppyed e [imo OYes(Goto &)

L
-f"b-dv'i::i %N';:( ';t‘d

ML E N

Where was the vehicle parked?
R e gt
Street-lavel mhg A gereg e

O Tax Cther (specify):
O wak -
S ¥ﬁ&§"§m If this place was not your main job or
O Bicyde your school, how much did parking
How did you pay your fare? cost you? (check s mla:’;‘;“ applf)
rae
[)Pass—+ What kind of pass was t? —= [IManthly DValidated
ClCash gsmsm”m - CRetmbursed by employer
CINo fare paid {schoo! busfiree shuttie) handianped i OPad$ ___ )
DYCther (speciy Oloter(specty: JE) IR

How much was the fare, including tip?

Will you be relmbursed? O Yes O No

Walk/Wheelchair/Bicycle

Where did you get off the last bus 7

vy,

How did you get from the last bus to your
final destination?

E 3;'3 How far did you travel in dﬂiﬂm
[ Vehicie passenger blocks or miles?

O Vehicla drivar

{0 Bicycla milas

(1] STOP! Was this the last activity of your day?

It to if no, check that the time you finished this activity and the time you start
yes, 4o the next activity are correct, The time between activities should be YOUT ey
page 40. travel time. Please turn the page and tefl us about your next activity.
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Activity 10

What was the next thing you
o did? (check ONE only) 9y

At homo activities
DIWork et homa (for matn or second job)
Al other at home (including sleep)

Plcking up or dropping off ather people
Nlﬁerpwurkplaegpl 9 oo

Al their school
[CJ] At anather location {specify):

[JOff-island activitles
Qther activities eway from home
[ Work

O Work-related

(] Schosi (including College or Univarsily)
(O] Childeare (day care or after school care)
E Buying ognas

O Shoppmg

[£] Social achvities or Recreafion

[1 Vetuntser work

£ Banking, Medica) or Persona! Business

(] Other {specify):

@ What time did you:
start this activity?

oimoons
stop this activity? lI'E*'

* € If you were at a shopping mall

or center:
ml

CYes CINo

l.a‘zdema

nmslnrasd]ﬂ you go into
of shepping center?

o Did you eat at the mall or shopping
cenler?

a0

© Where were you?

[JSame place es last activity (Ga to {B))
CIAt my homs

1At my matn job

DMmyseunnﬂ]ob

At my school

[0 At another lacation (Camplets shedsd area)d
- ;

6 How many other people traveled
ouallthewaytothls

naw ocation?

(don't count yourself) peapie

How many of these were members

of your household?

(don't count yourself) ;
(@ How did you get to this

new location’? ChooseOne goyo

used bus or HandVan, nal,
gg@hm%ﬂuﬂﬁfﬂnh@ﬁtﬂmmm}

Walk or Wheglchair

TheBus

Schoaol bus

Substription bus (private, peid subscriptions anly)
HandiVan

Passenger in car, van, fight truck or trugk
Driver of car, van, fight truck or uck
WMotorcycle
Moped

Taxi

Bicycle

Other (spacify):

oooooocobpooo
00000000000




‘s XPrivate Vehicle

Dld ou use one of the vehicles listed

O EEEGEREIVER

gll;gt bus route(s) did you use to make this e Vehiclo Form for this trip?

' ONe OYes
I first burs I second bus I | third bus | - ¥zke ¥ade]
Where did you board the first bus?

Were you
droppyed L ?No [¥es(Goto @)}

T T LR O b i+ Where was the vehicle parked?

How did you get to the first bus stop? Qesireat parkl “,gm,,,mga Eggﬂpﬁ%m
O Tax Streat-love} pari er {specify):
O wak
Vehicla passenger
8 vmm If this place was not your main job or
O] Biyde your school, how much did parking

How did you pay your fare? costyou? (check as many as apply)

OFree
[JPasg—+ What iind of pass was it? = [Monthly DOvelidated
OCash CliStudent OReimbursed by employer
CINo fare paid (schoo! busilres shutfs) Ds“mwmm” i OPaid$ —
DI0ther (specify): OIother (speciy): 0 Taxi

How much was the fare, including tip?

Will you be relmbursed? O Yes [ No

10| Walk/Wheelchair/Bicycle

Where did you get oﬂ the last hus v

R T T P N PR - — Y -i
G RGeS P
= ol L - ]

How did you get from the last bus to your
final destination?

8 Ivaaxi How far did you travel in dﬂfm
O Veltitle passenger blocks or miles?

[ Vehiclo driver Hmjl
L Bicyde miles

STOP! Was this the last activity of your day?

Ifves. ao to If no, check that the time you finished this activity and the time you start
yes, 20 the next activity are correct. The time between activities should be your #
page 4u. travel time. Please turn the page and tell us about your next activity.

<



What was the next thing you
o did? (check ONE only) 9y

At home activitles
) Werk at homs {for main of second job)
CJ Al ofher at home (nciuding sleep)

Ple! or dropping off other paopla
A el wakgiacar ot ther peop

Al thalr school
[T Al another location (specify):

[Joff-Istand activities
Other activitlies from home
I wWork sy

[ Work-related
L] Schoo! {including College or University)
[ Chitdeare (day care or after scheal care)
Buying ges
Eafing out
] Shopping
Soclal activities or Recraation
Volunteer work
[ Banking, Medical or Personal Business
O Cther (specify):

@) What time did you:
start this activity? pm

dicleong
stop this activity? lI]S%}

* € If you were at a shopping mall

or center:

.Didyoueatalthema]]orah in
conie OPPNE [JYes [ No

L ] How slores did into
ho mal or shoppiny ceater?

@ Where were you?

[ sams place as last actvily (Go o @)
Ot my home

LA my main job

AL my second fob

O A my schoal

[C) At another location (Compiete shaded area)§.
TSR ARNETI,

e How many other p&ople traveled with

you all the
new lm.:atk:"l‘\??y |
How many of these were members of

(don't count yourself)
your household? ;3

{don't count yourseif)

@ How did you get to this
new location’? ChooseOne goyp

used bus or HandiVen, chogse inod,
m::»wywmmrﬂahm&mmmm}

Walk or Wheelchalr
TheBus
School bus

Subscriplion bus (privats, paid subserigtions aniy)
HandiVan
Passenger in car, van, light teck or truck

ooooooopoooo
00000000000




"s]Private Vehicle

Did you use one of the vehicles listed
e Vehicle Form for this trip?

ONe OYes e

7} Bus or HandiVan

wnat bus route(s) did you use to make this

I_II___JIMB_I

Where did you board the first bus?

Bake = Modal

Were you
droppyed b7 ll‘;INa CYes(Go o @)

Where was the vehicle parked?
On-street parkin (JPerking structure

Home e I_]Valet parked
Stresl ldm% geres Oﬂisrﬁglpediy]

GRS OLINBATEALI T

How did you get to the first bus stop?
O Texd

O wak

E m‘ﬁm ] If this place was not your main job or

O Bicyda your school, how much did parking
How did you pay your fara? Gost you? (check os mla:z:{:as eppY)

ree

DPass=+ What kind of pass was it? —= [IMonthly Ol validated
CJCash Sww {OJReimbursed by employer
CINo fare paid (school buzfres shutls) handiczpped i OPed$
CYChar epeci alieamay (o] Taxi

How much was the fare, Including tip?

Will you be reimbursed? O Yes O No

Walk/Wheelchair/Bicycle

Where did you got off the laat bus ?

o ST AR S R e Lo LIR Y DAY DR AT M L a

How did you got from tha last bua to your
final destination?

S I.,";; How far did you travel in Wi“‘”
[ Vetiicla pessengar blocks ormiles?

[ Vehicla driver

O Bicycla miles

STOP! Was this the last activity of your day?

ifves. goto MO check that the time you finished this activity and the time you start
yes 9 the next activity are correct. The time batween activities should be your wly
page40.  ftraveltime. Please turn the page and tell us about your next activity.
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What was the next thing you
o did? (check ONE oniy) oy

At homo astivities
Clwark & home (for main or second job)
Al other al home (including slsep)

Picking up or dropping off ather la
Dmﬂw%mmaegp 9 peor

I Al their scheal
1At another location (spesify):

[ oft-island activities

Other activities from home
] Work ey

[0 Wark-related
(] Scheal (including College or University)
] Chideare (day care or after school care)
Buying gas
Exfing out
3 Shopping
[ Sodial activities or Recreation

[l Banking, Medical or Personal Business
O Other (specify):

@ What time did you:

start this activity?
dmiaone
stop this activity? Eﬁ

" €) Ifyou were at a shopping mall
or center:

®How stores did Into l
in ﬂlam or mppmgweaﬁ'ian slores

.&%Egeaiatﬂmmaumshopm OYes [INo

O Where were you?

() same place as last activity (Go o ()
DAt my home

ElAt my main job

[J At my eeoond job

[ At my school

(] Al anather tocation {Complete shaded area)d
[ P

g

Al ST AT Al )
How many other people travaled with
e you all the way to this
new location?
(dan' count yoursef) =2

How many of these were members of

your household? ‘
{don't count yoursatf) l

oo 1) How did you get to this
pm

new location? ChooseOne go¢,

used bus ar HondlVan, choose that, [fnol,
%mmﬁmrwmmmammm)

Walk ¢r Wheelchair

TheBus

Schoa! bus
Subscription bus (private, paid subscriptions only)
HandVan

Passanger in car, van, fight truck or truck
Driver of car, van, Bght truck ar truck
Motoreycla
Moped

Taxi

Bisycle

Othar (specify):

OoDoaoooooooo
00000000000




© EUERGEGEIVED
What bus route{s) did you use to make this
p

T ?msmis‘ llsemdbusl' third s I

Where did you board the first bus?

How did you get to the first hus stop?

0 Taxi

0O wak

[J Vehicle passenger
(] Vehicladriver

O Bleyds

How did you pay your fare?
[1Pags—+ What kind of pass was [t? «e [IMonthly
OCash CIStudent
DINa fare paid (schoo! busfires shuttie)
COther (spesily):

[ISentar cilizent
handicapped
J0ther (specihy}:

Where did you get off the last bus ?

Hﬂf‘“‘ ETTAT o AR R 1 L L TR SAPE N JVPR: 7. M
]

I T e R ha

How did you get from the last bus to your

final destination?

if yes, goto
page 40.

s

(s Private Vehicle

Did tHnu use one of the vehicles listod
on the Vehicle Form for this trip?

ONo [Yes mm

Mika  Moda!

Were you ?Ho OYes(Goto @)

dropped off?
Where was the vehicle parked?

Iitmh;:em‘ pa:kmlg T a‘-‘alel ga:ked °
garags
mt-gﬂvg:;{lng t e Other (specify):

e e ee—

If this place was not your main job or
your school, how much did parking
cost you? (check as many as apply)

OFrea

[Ivaiidated

OReimbursed by employer
OPads

f5) Taxi |

How much was the fare, including tip?

Willyoube reimbursed? 0[O Yes O No

Walk/Wheelchair/Bicycle

citigone
]

]

How far did you travel in
blocks or miles?

STOP! Was this the last activity of your day?

If no, check that the time you finished this activity and the time you start
the next activity are correct. The time batween activities should be your
travel time. Please turn the page and tell us about your next activity.

=)
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For more than 12 activities

Please use this space fo keep frack of all activities beyand the
12 recorded in this diary




For more than 12 activities

Please use this space to keep track of all activities beyond the
12 recorded in this diary




For more than 12 activities

Please use this space to keep track of all activities beyond the
12 recorded in this diary

]




For more than 12 activities

Please use this space to keep track of all activities beyond the
12 recorded in this diary

a9




This concludes your
One-Day Diary

Please go back over your MEMORY JOGGER and

diary to be sure you included all of your activities.

In the next few days, you will receive a telephone
call to collect this information.

Be sure to record the ending odometer reading for
any vehicles on the household/vehicle form.

Please place your survey materials near the
telephone so they will be handy when we call.

40



Mahalo Nui Loa!

Your Information Counts

XXX-XXXX




Start using your One-Day Diary
at 3 a.m. on

Wednesday

Finish using your One-Day Diary
at 3 a.m. on

Thursday




APPENDIX B
METADATA FOR THE HOUSEHOLD, PERSON AND ACTIVITY DATA FILES

HLD.INF
-> SYSFILE INFO 'V:\PROI\HI23009a\his\delivery\hld.sav'.

-~ SYSFILE INFO =~--

File v:\proj\hi23009a\his\delivery\hld.sav
Creatgd:j\so Jan 9} 15}04:36 Ey}? variables and 4,060 cases

File Type: SPSS Data File

N of Cases: 4060

Total # of pefined variable Elements: 69
Data Are Not weighted

Data Are Compressed

File Contains Case Data

variable Information:

Name Position

ID Household ID 1-5
Format: F5

HHWT3H Household weight (4060) 6-13
Format: F8.4

DAY_O_WK Assigned day of the week for survey 14
Format: F1

value Label

1 Monday
2 Tuesday
3 wednesday
4 Thursday
5 Friday
ql completed the forms and diaries? 15
Format: F1
value Label

1 Yes

2 Yes, but call back later

3 No, never received package

4 No, received fncomplete package

5 No, refused to i1l out diaries

6 No, haven't filled out diaries yet

BOOKS Number of booklets 16-17
Format: F2

Q5A Had the materials by the phone 18
Format: Fl

value Label
Page 1



Q38

Q19

Q26

Ql8

Q25

Q4A

HLD.INF

1 Yes
2 NG
Returned with the materials
Format: F1l
value Label
1 ves, or doing by memo
2 can't find the materials
oifferent household member numbers
Format: Fl
value Label
1 off island during the diaty day
2 No longer living at this address
3 other permanent deduction in HH size
4 New houschold member born
5 New household member moved in
6 Other permanent addition to HH size
8 Refused
9 Don't know
Number commercial vehicles at your home
Format: F2
value Label
98 Refused
99 Don't know

Number of household members
Format: F2

1994 household annual income

Format: F2
value Label
1 < $10,000
2 $10,000 to $19,999
3 $20,000 to $29,999
4 $30,000 to $39,999
5 $40,000 to $49,000
6 $50,000 to $59,999
7 $60,000 to $74,999
8 $75,000 to $99,999
] $10ﬁ,000 or more
98 Refused
99 pon't know
Number of vehicles
Format: F2
wil1ing te participate
Format: Fl1
value Label
1 Yes, have materials

2

No, still unwilling to participate
Page 2

19

20

21-22

23-24

25-26

27-28

29



Q4B

Q4b

Q4E

Q27

Q28

HLD.INF

what is the main reason that you will not participate in the
Format: F1

value Label

Forms are to complicated or confusing

Forms request too much information

Forms take too much time to complete

g:n not get other family members to participate
er

I travel too little to make a difference

I travel too much to track my activities

Refused to give reason for non-participation

Do not know

OGO~ OYT £ W N b

Please think again about your decision not to participate
Format: Fl

value Label

1 Yes, will do study
2 No, still refuses

Does your work involve constant travel

Format: Fl

value tabel
1 Yes
2 No

will you participate, 2nd time
Format: Fl

value Label

1 Yes, will do study
2 No, sti11 refuses

will you garticipate. 3rd time
Format: F

value Label

1 Yes, will do study
2 No, still refuses

Finished recording activities

Format: F1
value Label

1 Yes

2 ND

8 Refused

9 pon't know

Remembered the activities
Format: F1

value L.abe’l
Page 3

30

31

32

33

34

35

36



Q29

Q308

INTV_ID

HMCOMMUN

Q23CNTY

DWLSTCOM

FRLNGOTH

DWLTYOTH

CWNTYOTH

DWLTYLS50

ETHNIOTH

CITYLAST

DWLSTST

RU18PLUS

HOMEZIP

HLD.INF
1 OK/Can remember/willing to continue
2 Can't remember
8 Refused

Household participation 37
Format: F1

value Label

1 ves, will do study
2 No, still unwilling to participate

Household that only travel a little 38
Format: F1

value Label

1 ves, will do study
2 No, still unwilling to participate

Interviewer ID 39-42
Format: A4

Home community 43-62
Format: A20

Last home county or country 63-82
Format: A20

Last home community 83-102
Format: A20

other 1azguage spoken 103-112
Format: 0

oOther home dwelling type 113-122
Format: AlQ

Other home tenure 123-132
Format: AlLQ

Other last home dwelling type 133-142
Format: AIQ

Other etnicity 143-155
Format:

Last home city 156-170
Format: AlS

Last home state 171-172
Format: A2

Are you 18 or older? 173
Format: Fl

value Label

1 Yes
2 No

Home zipcode 174-178
Format: FS
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HLD. INF

DIARYDAY Diary day

Format: FL
value Label
1 Monday
2 Tuesday
3 wednesday
4 Thursday
5 Friday
WILLING Are you willing to participate?
Format: F1
value Label
1 Yes
2 No
NONENGL Is a language other than English spoken in your home
Format: Fl
value tabel
1 Yes
2 No
8 Refused
9 Do not know
FRGNLANG what 1is this language
Format: F1
value Label
1 Tagalog
2 I1locano
3 Chinese Ecantonese)
4 chinese (Mandarin)
S Japanese
6 spanish
7 Korean
8 other
9 Refused
ETHNICTY which of the following best describes your ethnicity
Format: F2
value Label
1 Hawaiian/part
2 Japanese
3 Chinese
4 Filipino
5 Korean
6 Caucasian
7 Mixed
8 Hispanic
9 Other
98 Refused
99 pon’t know

DWELLTYP Do you live in

Page 5

179

180

181

182

183-184

185-186



EXPGUEST

YRMOVEIN

LASTOAHU

DWLTYLST

TENURLST

ZIPLAST

HLD.INF
Format: F2

value Label

1 single-family detached house or single family house attached
2 Multi-family house with at least 3 units, townhouse

3 Building with at least three apartments

g Maids quarter, converted garage
o

7

Hotel/motel
Group quarters
other
98 rRefused
99 Don't know
Expect guest on diary day? 187
Format: F1

value Label

Yes

No
Refused
Don't know

Year that you moved in to your current dwelling 188-189
Format: F2

value Label

98 Refused
99 Don't know

Last home on Oahu? 190
Format: F1

pwelling Type that you last lived in 191-192
Format: F2

1O 00N

value Label

1 Single-family detached house, or single-family house attache
2 Multi-family house with at least 3 units, townhouse

3 Building with at least three apartments

g Majds quarter, converted garage
6

7

Hotel/Mote]
Group gquarters
other
98 Refused
99 Don't Know
Last home tenure 193
Format: Fl

value Label

1 Rent/lease

2 own/buying

3 other

8 Refused

9 bon't know
Last home zipcode 194-198
Format: F5
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TENURE

WHYMOVEL

WHYMOVEZ

NPHONES

NPHDATA

PHSHARE

HLD.INF

Home tenure
Format: Fl

value Label

1 Rent/lease
2 own/buying
3 other

8 Refused

9 Don't know

Main reason your household moved to your current home
Format: F2

value Label

Job-related move
Schooling-related move

wanted to move closer to town
Required larger 1iving space
Required smaller 19ving space
Retirement

childcare-related

Combined households

bivorce

Had been renting, wanted to buy
Had owned, wanted to rent
Other

Refused

pon't know

other reason for moving
Format: F2

value Label

Job-related move
Schooling-related move

wanted to move closer in to town
Required Targer 1iving space
Required smaller 1iving space
Retirement

child-care related

Combined households

Divorce

Had been renting, wanted to buy
Had owned, wanted to rent

Other

Refused

Don't know

:g:gk:t:Ehncn~qa\unhsnhud

Number of phone numbers to your household
Format: F2

Number of data phone lines in your household
Format: F2

share phone with other hld?
Format: F1l

value Label
Page 7

199

200-201

202-203

204-205

206-207

208



NSHARHH

NUNITS

HHWTSH

RECOVER

TAZ761

HLD.INF

1 Yes

2 No

8 Refused

9 pon't know

Number of hld share phone with
Format: F2

Number of dwelling units in your complex
Format: F2

value Label

98 Refused
99 pon't know

Household weight (3709)
Format: F8.4

Household retrieval status
Format: Fl

value Label

0  Regular .
1 Sott conversion

Household's TAZ
Format: F3

Page 8

209-210

211-212

213-220

221

222-224



PER.INF
-> SYSFILE INFO 'v:\PROI\HI2300%A\his\deljvery\per.sav".

== SYSFILE INFQO --

File v:\proj\hiZBOOBa\his\de1ivery\ger.sav
Created: 30 Jan 97 15:03:31 - 80 variables and 10,598 cases

File Type: SPSS Data File

N of Cases: 10598

Total # of Defined variable Elements: 90
Data Are Not weighted

Data Are Compressed

File contains Case Data

variable Information:

Name Position

ID Household ID 1-5
Format: F5

HHWT3H Household weight (4060) 6-13
Format: F8.4

PERNUM Person Number 14-15
Format: F2

value Label

1 Person 1 in HH
2 Person 2 in HH
3 Parson 3 in HH
4 Person 4 in HH
5 Person 5 in HH
6 Person 6 in HH
7 Person 7 in HH
8 Person B in HH
9 Person 9 in HH
10 Person 10 in HH
1 Person 11 in HH
12 Person 12 in HH
HADRFLAG Home address flag 16
Format: F1
value Label
1 Complete address given
% €ross streets given
8 refused
9 pon't know
SCNMFLAG School address name flag 17
Format: Fl
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PER.INF
value Label
1 Name given

] Refused
9 pon't know

SCCOMNTY School Community 18-37
Format: A20

SADRFLAG School address flag 38
Format: F1l

value Label

1 Complete address
2 Cross streets
B Refused
9 Don't know
WINMFLAG Main job address Name Flag 39
Format: F1

value Label

Self employed - Home
Self employed - Not home
other §CO. name given)
Refuse

pon't know

HMCOMNTY Home community 40-59
Format: A20

WLADRFLG Main job address flag 60
Format: F1

WOV

value Label

1l Complete address
2 Cross streets
8 Refused
9 pon't know
W1COMNTY Main job address - Community 61-80
Format: A20
wizIip Main job address - ZIP Code 81-85
Format: F5
W2NMFLAG Second job address name flag 86
Format: Fl
value Label
1 Self loyed - Home
2 Self ::gIoged ~ Not home
7 Otheregco. name given)
8 Refus
9 Don't know
W2COMNTY Second job community 87-106
Format: A20
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W2ADRFLG

W3NMFLAG

WICOMNTY

COV_MNTH

COV_DATE

PERQ1

PERQ2A1

PER.INF

second job address flag
Format: F1

value Label

1 Complete address
2 Cross streets

8 Refused

9 Don't know

Previous main job address name flag
Format: F1

value Label

1 No previous employer
7 Name Given

8 Refused

9 Don't know

PreviousAgob community
Format: A20

Month on front of diary
Format: F2

value Label

January
February
March
April

May

June

July
August
September
october
November
pecember
99 Don't know

=
OO R~V W

bate on diary
Format: F2

Have disability Timits Trans you can use
Format: F1

value Label
1 Yes
2 No

8 Refused

9 pon’t know

visual or blind
Format: Fl

value Label
1 Yes

Page 3

107

108

109-128

129-130

131-132

133

134



PERQ2A2

PERQ2A3

PERQ2A4

PERQZAS

PERQ2A6

PERQ2A7

PERQ2A8

PERQZA9

PERQ2A10

PERQ3IAL

Hearing impaired or deaf
Format: F1

value Label
1 Yes

Cane or walker
Format: Fl

value Label
1 Yes

wheelchair nontransferable
Format: F1

value Label
1 Yes

wheelchair transferable
Format: Fl

value Label
1 Yes

Filler Column
Format: F1

Filler Column
Format: Fl

other
Format: F1l

value Labe]
1 yYes

Refused
Format: Fl

value Label
1 Yes

Don't know
Format: Fl

value Label
1 Yes

which of the following best describes you

Format: F2
value Label

1 Child not in school

2 Child in day-care
3 Full-time student

PER.INF
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135

136

137

138

139

140

141

142

143

144-145



PER.INF

4 Part-time student

5 Employed Full-time (30+ Hrs)
6 loyed Part-time

7 Self-employed full-time

8 self-employed part-time

9 Retired
10 Full-time homemaker
11 unemployed, looking for work
12 unemployed, not seeking work
98 Refused
99 bon't know

PERQ3AZ which of the following best describes you 146-147
Format: F2

value Label

Child not in school

Child in day-care

FulT-time student

Part-time student

Employed Full-time (3C+ Hrs)
Em?1oyed Part-time
self-employed full-time
self-employed part-time
Retired

Full-time homemaker
Unemployed, Tooking for work
unemployed, not seeking work
Refused

Don't know

PERQ4 Type of school or day-care enrolled in 148
Format: Fl

value Label

1 Day-care
2 Pre-school
3 Elementry K-6
4 Secondary 7-12
5 vocaticnal/Technical
6 College/University
7 Adult school
8 Refused
9 Don't know
PERQ7 Days per week go to this school/day-care 149
Format: Fl
value Label
1 One day
2 Two days
3 Three days
4 Four days
S Five days
6 Six days
7 Seven days
8 Refused
9 Don't know
PERGS Go to school/day-care on the diary day 150
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PERQ9

PERQLO

PERQILIA

PERQl1B

PERQ12

PER. INF
Format: Fl

value Label

1 Yes
2 NO
8 Refused

9 bDon't know

why not go to school/day-care diary day
Format: F1l

value Label

Ssick

Family emergency

Spring brea

No class scheduled
school didn't hold class
Other

Refused

pon't know

D00~V WM =

Most often used Trans Mode to school
Format: F2

value Label

walk/wheelchair
The

School bus
subscription bus
Handivan
Passenger in vehicle
Driver of vehicle
Motorcycie

Moped

Taxi

Bicycle

Other

Refused

pon't know

@@@ﬁl—'
WRNEHODOO MU WA=

How much do you pay to park (Per...)
Format:

value Label

Free

Per hour

Per day

Per week

Per month

Per quarter

Per semester

Per school year
Other
Refused/Bon’t know

How much do yon pay to park ($ figure)
Format: F6.2

RNV SWNEO

Is your main employer...
Page 6

151

152-153

154

155-160

181



PER.INF

Format: Fl

value

D00 NI =

Label

Private company
Government
Se)f-employed
Other

Refused

Don't know

PERQ13 Industry of main job
Format: F2

value

DO D 4 b i o ot ot 4
RSN RREREBoe~aunawng

Label

Agriculture

construction
Manufacturing
Trans/Comm/uti1
wholesale trade

Retail trade
Finance/Insurance

Hotel

Restaurant

Personal services
Repair/Business services
Health services

other Pro services
Education

Public Aadmin/safety
Entertainment/Recreation

Military
Other
Refused
Don't know
PERQi4 occupation of main job
Format: F2
value Label
1 Exec/Admin/Manager
2 professional/Technical
3 Technicians/related support
4 sales
5 Production/Assembl
6 Private HH/Protective
7 Farming/Forestry/Fishing
8 Admin support{c erical
9 Trans/Material moving
97 Other
98 Refused
99 pon't know
PERQ17 Length of time at main job
Format: F2
value Label
0 Less than 1 year
98 Refused
99 pon't know

Page 7

162-163

164-165

166-167



PERQ18

PERQ18A

PERQ19

PERQ20

PERQ21

PER.INF

work at main job Jocation on diary day

Format: F1
value Label
1 Yes
2 No
B rRefused
9 pon't know
why not work main job location D. day
Format: F2
value Label
1 Sick
2 Regular day off
3 compressed work week day off
4 vacation or holiday
5 Family emergency
6 worked second job
7 Different location for business

8 went to school
97 Other
98 Refused
99 Don't know
Average days per week work main job
Format: F1
value Label
1 One day
2 Two days
3 Three days
4 Four days
5 Five days
6 Six days
7 seven days
8 Refused
9 Don't know
In what type of building is main job
Format: F1
value Label
1 Hotel
2 office bui1din$
3 Retail/commercial building
4 Factory/warehouse
5 Conmun t¥ building
8 other building t{pe
7 No building, work in field
8 Refused
9 pon't know
Avg days

Format:

value

Fger week telecomm to main job

Label
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168

169-170

171

172

173-174



PERQ22

PERQ23

PERQ24

PERQ25A

PER.INF

0 None/Never
1 One day
2 Two days
3 Three days
4 Four days
5 Five days
6 Six days
7 Seven days
97 other
98 Refused
99 Don't know
Most often used Trans Mode to main job
Format: F2
value Label
1l walk/wheelchair
2 The bus
3 school bus
4 Subscription bus
5 Handivan
6 Passenger in vehicle
7 priver of vehicle
8 Motorcycle
9 Mopad
10 Taxi
11 Bicycle
97 other
98 Refused
99 Don't know
Number of others that travel with you
Format: Fl
value tabel
0 None
1 one
2 Two
3 Three
4 Four
5 Five
6 six
7 Seven or more
8 Refused
9 pon't know
usually need vehicle at work for business
Format: Fl1
value Label
1 Yes
2 NoO
8 Refused
9 pon't know
How much do you pay to park (Per...)
Format: F1
value Label
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175-176

177

178

179



PERQ258B

PERQ26

PERQ27

PERQ28

PERQ29B

PERQ30A

PERQ30B

PER.INF
Free
Per hour
Per day
Per week
Per month
Per quarter
Per semester
other
Refused
bon't know

(1.1, - RNXT. .1, N FT] N . )

How much do you pay to park ($ figure)
Format: F6.2

where do you park your vehicle at work
Format: F1

value Label
1 Lot/Garage at work
2 Lot/Garage off site
3 on the street
4 Never drive to work
B Refused
9 Don't know

How long in minutes walk from car to work
Format: F2

value Label

98 Refused
99 bon't know

EmpToyer offer pay all/part of bus pass
Format: F1

value Label
Yes, all or part
No

Refused
bon't know

LT-1--1 0D

what does 1t cost to buy a bus pass
format: F6.2

Main job shift/schedule change regularly
Format:

value Label

1 Yes
2 No
8 Refused

9 bon't know

How often does shift/schedule change
Format: F1

value Label

1 Every week
Page 10

180-185

186

187-188

189

190-195

196

197



PERQ31

PERQ32

PERQ33

PERQ34

PERQ35

PERQ36A

PERQ38

PER.INF
Every month
Every quarter
Other
Refused
Don't know

Typical start time of main job 198-201
Format: F4

WoeSNWMN

Typical end time of main job 202-205
Format: F4

How much can main job start time vary 206
Format: Fl

value Label

Start time _can't vary
15 Min or less

16 to 30 Minutes

31 to 60 Minutes

60 to 120 minutes
Other

Refused

Don't know

WoNRWNED

How much can main job end time vary 207
Format: Fl

value Label

0 End time can’'t vary

1 15 min or less

2 16 to 30 minutes

3 31 to 60 Minutes

4 60 to 120 Minutes

7 other

8 Refused

9 Don't know
Do you have more than one job 208
Format: F1
value Label

1 Yes

2 NO

8 Refused

9 Don't know
Is your second employer... 209
Format: Fl

value Label

1 Private company
2 Government
3 Self-employed
7 other
8 Refused
9 pon't know
Industry of second job 210-211
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PERQ39

PERQ40

PERQ41

PER.INF

Format: F2
value Label
1 Agriculture
2 construction
3 Manufacturing
4 Trans/Comm/util
5 wholesale trade
6 Retail trade
7 Finance/Insurance
8 Hotel
9 Restaurant
10 Personal services
11 Repair/Business services
12 Health services
13 Other Pro services
14 Education
15 Public Admin/safety
16 Entertainment/Recreation
17 miTitary
97 Other
98 Refused
99 pon't know
occupation of second job
Format: F2
value Label
1 Exec/Admin/Manager
2 Professional/Technical
3 Technicians/related support
4 sales
5 Production/Assembl
6 Private HH/Protective
7 Farming/Forestry/Fishing
8 Admin support/Clerical
9 Trans/Material moving
97 Oother
98 Refused
99 Don't know
Average days per week work second job
Format: F2
value Label
1 one day
2 Two days
3 Three days
4 Four days
5 Five days
6 Six days
7 Seven days
97 Other
98 Refused
99 Don't know
In what type of building is second job
Format: Fl
value Label

Page 12

212-213

214-215

216



PERQ42

PERQ43

PERQ44

PERQ45

PERQ47

LICENSE

PER.INF

1 Hotel
2 office bui1ding
3 Retail/Commercial building
4 Factor¥/warehouse
] Communit bui1d1ng
6 other building Kp
7 No building, work in field
8 Refused
9 bon't know
Avg days ger week telecomm to second job
Format
value Label
0 None/Never
1 one day
2 Two days
3 Three days
4 Four days
5 Five days
6 Six days
7 Seven days
97 other
98 Refused
99 Don't know
Typical start time of second job
Format: F4
Typical end time of second job
Format: F4
Was your previous main employer...
Format: F1
value Label
1 Private company
2 Government
3 sa1f—emp]oyed
7 other
8 Refused
9 pon't know
In what year did you Teave previous job
Format: F2
value Label
98 Refused
99 Don't know
Person has driver's license
Format: Fl
value Label
1 Yes
2 NO
8 Refused
9 Don't know
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219-222

223-226

227

228-229

230



RELATION

YEARBORN

SEX

HHWTSH

RECOVER

HOMEZIP

SCHLZIP

W2ZIP

w3izIp

TAZHM

TAZSC

TAZW1

PER.INF

person 1's relatjonship to respondent
Format: F1

value Label

Refused/Don’t know
Self

Spouse

Son‘Daughter
Mother/Father
Brother/Sister
Grandparent

Live-in he1ﬁ
Roommate/other non-related
other related

CRNAWNAWNKRD

Birth year for person
Format: F4

value Label
9999 Don't krow/Refused
Gender of person

Format: Fl
value Label
1 Male
2 Female

Household weight (3709)
Format: F8.4

qousehold retrieval status

Format: F1
value Label
0 Regular

1 soft conversion

Person's Home ZIP code
Format: F5

perscn's School ZIP code
Format: F5

Person's Secondary Job ZIP code
Format: F5

Person's Previous Job ZIP code
Format: F5

person's Home TAZ (761)
Format: F3

person's School TAZ (761)
Format: F3

person‘'s Main Job TAZ (761)
Format: F3
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231

232-235

236

237-244

245

246-250

251-255

256-260

261-265

266-268

269-271

272-274



PER.INF

TAZW2 Person's Second Job TAZ (761) 275-277
Format: F3
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ACT.INF
-> SYSFILE INFO 'V:\PROJ\HIZ3009A\his\delivery\act.sav'.

-- SYSFILE INFO --

File v:\proj\hi23009a\his\delivery\act.sav
Created: 30 Jan 97 15:16:20 - 67 variables and 43,414 cases

File Type: SPSS Data File

N of Cases: 43414

Total # of pefined variable Elements: 93
Data Are Not weighted

Data Are Compressed

File Contains Case Data
variable Information:

Name

I Household ID
Format: F5

HHWT3H Household weight (4060)
Format: F8.4

PERNUM Person number
Format: F2

ACTNUM Activity number
Format: F2

ACTPURP  Activity gurpose
Format: F.

value Label

work at home
other at home
P-up/D-off work
P-up/p-off school
P-up/D-off other
off-island Acts.
work
work-related
School

10 Childcare

11 Buying gas

12 Eatin? out

13 shopping

14 social Acts./Recreation
15 volunteer work
16 Personal business
97 Other

98 Refused

99 Don't know

WO~ VPN =

Page 1

Position
1-5

6-13

14-15

le-17

18-19



STRTTIME
END_TIME

LOC_FLAG

ADDRFLAG

Q74

Q73A

Q738

Q79

Activity starting time
Format: F4 -

Activity ending time
Format: F4

Location name flag
Format: Fl

value Label

1 Private residence

7 Business/Store/Place

8 rRefused
9 Don't know

Address flag
Format: Fl

value Label

1 Complete a ddress known/given

ACT.INF

2 cross streets known/given

8 Refused
9 Don’t know

where did you do this activity

Format: F1
value Label

Home

Main job location
second job location
School /Daycare
other location
Refused

Don't know

D00~ B =

confirm Tocation at 3A.M.
Format: Fl

value Label

1 Yes

2 NO
Got back to ocahu by the end of the day
Format: Fl
value Label

1 Yes

2 NO

8 Refused

9 bon't know

was that the last activity?
Format: Fl

value
1

Label

Yes
Page 2

20-23

24-27

28

29

30

31

32

33



Q80

DIRYDATE

Q81A

Q818

Q81cC

Q82

Q83

Q84

ACT.INF
2 NO
8 Refused
9 Don't know

confirm person at the one location all day
Format: F1

value Label

1 Yes
2 No
8 Refused

9 pon't know

confirmed diary date
Format: F2

pid anything on the way to work
Format: Fl

value Label

1 Yes
2 NO
8 Refused

9 bon't know

Did anything on the way to the new activity
Format: Fl

value Label

1 Yes
2 NO
8 Refused

9 bon‘t know

How did you leave oahu

Format: F1
value Label
1 Alre
2 Boat
3 cther
8 Refused
9 pon‘t know

what time did you start the activity
Format: F4

Took so long to get there from the last location

Format: F4
value Label

1
2

At a shopping mall or center
Format: FL

vatlue Label
Page 3

34

35-36

37

38

39

40-43

44-47

48



Q85

Q86

Q87

Q21

Q91a

Q92

ACT.INF

1 yYes

2 No

8 Refused

9 pon't know

How many stores did you go into
Format: F2

value Label

98 Refused
a9 pon't know

Eat at the shopping mall or center
Format: F1

value Label

1 ves
2 NO
8 Refused

9 bon’'t know

where did you do this new activity
Format: Fl

value Label

same as last Act.
Home

mMain job location
Second job location
School/Daycare
other

Refused

pon't know

O 00 IR W N

How many other people traveled with you
Format: F2

value Label

98 Refused
99 Don’'t know

How many household members

Format: F2
value Label
98 Refused

99 pon't know

Travel mode
Format: F2

value Label

1 walk/wheelchair
2 The Bus

3 School bus

4 Subscription bus

Page 4

49-50

51

52

53-54

55-56

57-58



Q23Aa

Q938

Q93cC

BUS1FLAG

B1COMNTY

BlzIp

Q95

Q96

Q96A

ACT.INF

5 Handivan
6 Passenger
7 priver
8 Motorcycle
9 Moped
10 Taxi
11 Bicycle
a7 other
o8 Refused
g9 Don't know
First bus route
Format: A3
Secend bus route
Format: A3
Third bus route
Format: A3
Bus 1 fla
Format: F

value Label

1 Place name only given

2 Place & intersection given
3 Intersection only given

8 rRefused

9 pon't know

community of the bus boarding place
Format: A20

ZIP code of the bus boarding place
Format: FS

Travel mode to the first bus stop
Format: Fl

value Label

1 Taxi

2 walk

3 vehicle passenger
4 vehicle driver

S Bicycle

8 Refused

9 pon't know

How did you pay
Format: Fl

value Label

Pass

cash

No fare paid
other
Refused
pon't know

Type of pass

Wom~ Wi

Page 5

59-61

62-64

65-67

69-88

89-93

95

96



BUSZFLAG

B2COMNTY

B2ZIP

Q98

Q99

Q99%A

Q100

ACT.INF
Format: F1l

value Label
mMonthly

1
2 Student
3 sr citizen/Handicapped
7 other
8 Refused
9 bon't know
Bus 2 fla
Format: F

value Label

1 Place name only given

2 Place & intersection given
3 Intersection only given

8 Refused

9 Don't know

Community of the getting off place
Format: A20

ZIP code of the getting off place
Format: FS

Travel mode from the last bus to destination
Format: Fl

value Label

Taxi

walk

vehicle passenger
vehicle driver
Bicycle

Refused

bon't know

D00 LA S L D =

used 1isted vehicle
Format: F1

value Label

1 Yes
2 No
8 Refused

9 Don't know
vehicle number

Format: F2
value tabel
98 Refused

99 pon't know

were you dropped off
Format: Fl

value Label
Page ©

97

98-117

118-122

123

124

125-126

127



QL00A

Q10081

Q10082

Qlol

Qlo02

QLl03Al

QL03A2

Qlo4

ACT.INF

1 Yes

2 No

8 Refused

9 bon't know

where was the vehicle parked
Format: F1

value Label

on street parking

Home driveway/garage
Street-level parking lot
Parking structure

valet parked

vehicle idle/not parked
other

rRefused

Don't know

WeI~NNMUVI S W)=

How much was the parking
Format: F1

value Label

1 Free

2 validated

3 Reimbursed by employer
4 Paid something

8 Refused

9 Don't know

cost of the parking
Format: F7.2

Taxi fare, including the tip
Format: F7.2

will it be reimbursed

Format: Fl
value Label

1 Yes

2 ND

8 Refused

9 Don't know

How far did you travel
Format: F3

Blocks or miles
Format: Fl

value Label

1 answered in blocks
2 Answered in miles
8 Refused

9 Don't know

Activity ending time
Page 7

128

129

130-136

137-143

144

145-147

148

149-152



Q105

Q105A

OTHERACT

HHWT5H

RECOVER

TAZAC

TAZBB

TAZBA

HHAWTSHPA

ACT.INF
Format: F4

Last activity
Format: Fl

value Label

1 Yes
2 No
8 Refused

9 pon’t know
Lasted ti11 3A.M.

Format: Fl
value Label

1 yes

2 NoO

8 Refused

9 Don't know

other activity purpose, specified
Format: AG9

Household weight (3709)
Format: F8.4

Household retrieval status
Farmat: F1

value Label

0 Regular
1 soft conversion

Activity TAz (761)
Format

Bus boarding TAz (761)
Format: F3

Bus alighting TAZ (761)
Format: F3

Trip weight
Format: F8.4

Fage 8

153

154

155-223

224-231

232

233-235

236-238

239-241

242-249



Table C.1. Coefficients for an Estimated Multinomial Logit Model for Mode Choice Using Elderly and Retired as Separate Variables

APPENDIX C
DETAILED TABLES FOR MODEL ESTIMATION

Drive Passenger Walk Bike Transit*
Stendard Standard Standard Standard Standard
Variable Cocfficient| Error | T-Statistic | P-Value |Coefficient| Error | T-Statistic | P-Value |Coefficient] Error | T-Statistic| P-Value |Coefficient| Error | T-Statistic| P-Value |Coefficient] Eeror | T-Statistic] P.Value
Alternative Specific Constant| 1.529 0.131 11.636 0.000 0.175 0.134 -1.308 0.19 3,008 0.164 18.913 0.000 -2.450 0.314 -7.813 0.000 N/A
Elderly -0.424 0.256 -1.656 0.098 -0.386 0262 -1.473 0.14 -0.778 0.395 -1.967 0.049 - N/A
Retired -0.342 0.161 -2,125 0.034 -0,187 0.167 -1.121 0.262 -0.444 0.234 -1.897 0.058 -1.812 0.516 -3.512 0.000 N/A
Gender 0.620 0.08% 7.396 0.000 -0.423 0.090 -4.691 0.000 0.392 0.122 3.222 0.001 1.6%0 0.241 7.018 0.000 N/A
Income;
Incame 2° 0854 | 0098 | 8685 | 0000 | o8ss | o098 | sess | 0000 - 0679 | 0209 | 3243 | o001 N/A
Income 3° 1.232 0.104 11.867 0.000 1.232 0.104 11.867 0.000 - - N/A
Income 4° 1.670 0.112 14.929 0.000 1.670 0.112 14.929 0.000 0.496 0.130 T 3.812 l 0.000 o N/A
Trip Purpose:
0367 0.109 3.365 0.001 0506 | 0117 | 4336 0.000 - - N/A
Persanal 0.359 0.099 3.620 0.000 - - - N/A
Wark - -0.490 0.061 -8.042 0.000 - - N/A
Eat Out - 0.761 0.101 7.510 0.000 0.435 0165 | 2640 | 0.008 - N/A
|in-Vehicle Travel Time {minutes):
Non-Elderly -0.045 0.010 -4.458 0.060 -0.065 0.009 -7.485 0.000 -0.157 0.007 -21.203 0.000 -0.057 0.018 -3.837 0.000 -0.008 0.0605 -1.687 0.092
Elder] -0.070 0.025 -2.833 0.0608 -0.070 0.025 -2.833 0.005 -0.160 0.019 -8.469 0.000 -0.092 0.036 -2.587 0.010 -0.013 0.013 -1.007 0.314
Out-of-Vehicle Travel Time (minutes):
Non-Elderly N/A N/A N/A N/A -0.047 0.005 -9.427 0,000
Elderly N/A N/A N/A N/A -0.069 0.013 -5.478 0.000
Auto Terminal Time
minutes)” -0.114 0.010 -11,778 0.000 -0.114 0.010 -11.778 0.000 N/A N/A N/A
Transfers N/A N/A N/A N/A 0380 | 0110 | .3.467 | 0.001
Travel Cost (dollars);
Non-Elderly -0.291 0,095 -3,016 0.003 N/A N/A N/A N/A
Elderly -0.440 0.097 4518 0.000 N/A N/A N/A N/A
Parking Cost {dollars) -0.174 0,025 ~7.080 0.000 N/A N/A NiA N/A
N=17,737
*Transit was considered to be the base case.
"Thmevariableswembinedforbﬁveand?assenger.
Table C.2. T-Statistic for Non-Elderly vs. Elderly
| Drive | Passenger | Walk Bike Ttansit
in-Vehicle Travel Time 2.55% 2,569 1.745 2302 0.997 Al WTT except transit have t>1,645, therefore all except transit are significantly different at the 80% confidence leve.
Owut-of=-Vehicle Travel Time N/A N/A N/A N/A 4.907 |1.645, therefore transit OVTT is significantly different at the €0% confidence leve!.

Table C.3. Economic Value of

Time (per hour)

Non-Elderly

$ 928

Elderly

$ 955




Table C.4. Coefficients for an Estimated Multinomial Logi

Drive Passenger
Standard Standard
Variable Coefficient) Ermror | T-Statistic | P-Value | Coefficient] Error | T-Statistic | P-Value |Coe

Alternative Specific Constant|  1.501 0.132 11.402 0.0000 -0.195 0.134 -1.454 0.1461 3
Elderly and Retired -0.493 0.254 -1.939 0.0525 -0.399 0.255 -1.564 0.1179 -
Elder]y and Not Retired -1.595 0.613 -2.602 0.0093 -1.235 0.620 -1.992 0.0463 -
Gender 0.61% 0.084 7.376 0.0000 -0.412 0.090 -4.578 0.0000 g
Income:

Income 2° 0.853 0.098 8.665 0.0000 0.853 0.098 8.665 0.0000

Income 3° 1.221 0.104 11.761 0.0000 1.221 0.14 11.761 0.0000

Income 4° 1.668 0.112 14.904 0.0000 1.668 0.112 14.904 0.0000 )
'Trip Purpose:
_Eghoppi._nL 0.363 0.109 3.350 0.0008 0508 | 0117 | 4355 | 0.0000

Personal 0.358 0.099 3.603 0.0003 -

Work - -0.496 0.061 -8.167 0.0000

Eat Out - 0.757 0.101 7.457 0.0000 0
In-Vehicle Travel Time (minutes):

Non-Elderly -0.045 0.010 -4.408 0.0000 -0.065 0.00% -7.490 0.0000 -

Elderly and Retired -0.071 0.032 -2.215 0.0267 -0.058 0.027 | -2.108 0.0351 £

Elderly and Not Retired -0.093 0.073 -1.266 0.2057 -0.168 0.067 -2.502 0.0124 -
Qut-of-Vehicle Travel Time (minutes):

Non-Elderly N/A N/A

Elderly and Retired N/A N/A

Elderly and Not Retired N/A N/A
Auto Terminal Time
_Q':nmmmb -0.114 0.010 -11.765 0.0000 -0.114 0.010 -1L.765 | 0.0000
Transfers N/A N/A
Travel Cost (dollars):

Non-Elderly -0.296 0.096 =3.069 0.0021 N/A

Elderly and Retired -0.282 0.302 -0.932 0.3516 N/A

Elderly and Not Retired -1.329 0.502 -2.647 0.0081 N/A
Parking Cost (do!lars) -0.174 0.025 -7.048 0.0000 N/A

N=17,737

*Transit was considered to be the base case,

*These variables were combined for Drive and Passenger.

Table C.5. T-Statistic for Non-Elderly vs. Not Retired Elderly

All IVTT except drive and transit has t>

t>1.845, therefore transit OVTT is signi

All IVTT except transit have t>1.645, th

t>1.845, therefore transit OVTT is signi

Drive | Passenper | Walk Bike Transit
In-Vehicle Travel Time 1.217 2.420 4.627 1.738 1.166
Ot-of-Vehicle Trave] Time N/A N/A N/A N/A 3.621
Table C.6. T-Statistic for Non-Elderly vs, Retired Elderly
Drive P, Walk Bike Transit
In-Vehicle Travel Time 2.073 1.973 6.303 2.090 0.435
Out-of-Vehicle Travel Time N/A N/A N/A N/A 3.902
Table C.7. T-Statistic for Not Retired Elderly vs. Retired Elderly
i Drive | Passenper Walk _Bike Transit
In-Vehicle Travel Time 1.096 2.268 4,333 1.137 1.094
OQut-of-Vehicle Travel Time | N/A N/A N/A N/A 3.504

All IVTT except drive, bike and transit h

Table C.8. Economic Value of

Time (per hour
Non-Elderly $§ 812
Elderly and Retired $ 1511

|Elderly and Not Retired $ 420

t>1.645, therefore transit OVTT is signif



_ogit Model for Mode Choice Using Elderly and Retired as One Variable

Walk Bike Transit”
Stendard Standard Standard

Cocfficient| Error | T-Statistic | P-Value | Coefficient| FError | T-Statistic | P-Value [Coefficient| FError | T-Statistic| P-Value

3.055 0.164 18.684 | 0.0000 | -2.618 0.326 -2.035 | 0.0000 N/A

-1.151 0.419 2749 | 0.0060 | -0.242 0.873 0.278 | 0.7814 N/A

.1.085 0.826 .1315 | 0.1886 | -0.465 1.168 -0.398 | 0,6909 N/A

0389 0.122 3.198 0.0014 1.646 0.240 6.847 0.0000 N/A

_ 0641 | 0200 | 3061 | 00022 N/A

- - N/A

0507 | 0130 ] 3903 | 0.0001 - N/A
- —

- — N/A

— - N/A

= - N/A

0433 | 0165 | 2.625 | 0.0087 -~ N/A
0.157 0.007 | -21.194 | 0.0000 | -0.049 0.015 3179 | 0.0015 | -0.008 0.005 -1.707 | 0.0877
-0.143 0.021 -6.851 0.0000 | -0.172 0.079 2176 | 0.0295 | -0.007 0.015 0.511 0.6096
-0.251 0.052 4855 | 00000 | -0.149 0.082 -1.820 | 0.0688 | -0.045 0,038 1199 | 0.2304
N/A. N/A -0.047 0.005 9465 | 0.0000
N/A N/A -0.035 0.013 4292 | 0.0000
N/A N/A 0.177 0.048 -3,691 0.0002

N/A N/A NA
N/A N/A 0380 | o110 | -3439 | o0.0005

N/A N/A N/A

N/A NA N/A

N/A N/A N/A

N/A N/A N/A

ws t>1.645, therefore all except drive and transit are significantly different at the 20% confidence lavel.
s significantly different at the 80% confidence level.

45, tharefore all except transit are significantly different at the 80% confidence level.
3 significantly different at the 20% confidence level.

ansit have t>1.645, therefore all except drive, bike and transit are significantly different at the 80% confidence level.

 significantly different at the 90% confidence level.
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