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Ahmad Amer Abdel Latif Amer
Supervisor
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Abstract

Trip generation modeling forms the basic and first step in the four-step urban
transportation planning process. Limited work has been done in this field in
Palestine. The preparation of trip generation models requires extensive
surveys, in depth analysis, and considerable time, cost, and effort for model
development. Therefore, this study deals with examining the potential for the
transferability of estimated trip generation models between cities. This study
has two primary research objectives; to model vehicular trips generated in
Salfit City, and to study the spatial transferability of already estimated trip
generation models for Jericho City to Salfit City.

This research considers a general model for all trips generated by a
household, and then deals with trip generation models based on trip purpose
and trip making period. Five trip purposes are considered; work, educational,
shopping, social, and recreational. The models based on trip making period
include the trip generation model for trips made by household before 8:00
AM, between 8:00 — 9:00 AM, between 9:00 AM — 12:00 PM, between
12:00- 4:00 PM, and after 4:00 PM.

A questionnaire was designed and utilized to collect data from a randomly
selected sample of 256 households in Salfit City. The data were analyzed and

trip generation models were then estimated. Regression analysis was
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conducted considering sixteen potential independent variables. Each
independent variable in each model was evaluated using statistical tests such
as Pearson’s correlation, P-value, T-test, F-test, the coefficient of
determination, and variance inflation factor. The results of this research
show that the models of general, work, educational, trips made before 8:00
AM and the model of trips made after 4:00 PM for Salfit City are proposed
to be considered for the future transportation planning for the city.

The transferability of Jericho City models estimated in 2014 to Salfit City
was investigated, where the results were compared with those resulting from
the trip generation models generated first for Salfit. Two approaches to test
the transferability of the models were used; “Native Transfer” and “Updating
Constant”. The outcome of the verification of transferability tests to transfer
the trip generation models estimated for Jericho City to Salfit City show that
the models of general, work, educational trips, and the model of trips made
before 8:00 AM are transferable using the “Native Transfer” and “Updating
Constant” methods, while the others are not. This research shows that when
the variables, which have similarity in socioeconomic characteristics
between two cities exist in relevant model, transfer effectiveness will
improve. The transferability of the general of key trip generation models
between cities is generally feasible, and therefore will save cost, time, and

effort.
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Chapter One

Introduction

1.1 Introduction

Urban transportation is a basic component in the urban areas, which has a
considerable effect on land accessibility, movement of people and goods,
growth and economic development. The primary purpose for planning is to
generate information useful to decision makers. For urban transportation
planning, the planners shall attempt to understand urban areas context. The
relationships between land use, travel and the socio-demographic
characteristics shall be taken into consideration to achieve representative
urban planning.

In the Palestinian cities, there is little documented experience concerning
transportation planning in general and development of trip generation
models at specific. Urban transportation planning is important for the
attempt of forecasting the number of vehicles that will use transportation
facilities in the future, which will help in the identification of the future
transport needs. Trip generation, which is the first step in the transportation
forecasting process, is used to predict the number of trips generated and
attracted for each traffic analysis zone of the study area.

Therefore, there is a need to determine the suitability of using trip generation
models developed in one of the Palestinian cities for transportation planning
through transferring such models to other cities, which is called the

examination of transferability of trip generation models. Such model transfer



3

would consider the variables that mostly affect trip generation such as
number of persons in a household, number of persons who are receiving
education, number of persons who are employed, driving license holders and
household monthly income. Transfer of models saves a lot of effort and cost
by reducing the size of the data to be collected in the new application context.
Palestinian transportation planners can use the generated models to dissect
the effectiveness of various transportation alternative strategies and arrive at
more appropriate transportation infrastructure planning decisions.

The precision of trip generation models depends on the size of the sample
size. However, the cost of collecting data in such case will be high; this
means that the agencies responsible for this task need considerable budgets
and this is difficult to secure for Palestinian cities now.

In Palestine, trip generation models were estimated for Jericho and Gaza
cities, based on collected data. The characteristics of Gaza Strip cities, such
as the income level, car ownership, density of population, unemployment
rate, household size, and mobility constraints, are different from those of
West Bank cities. Therefore, this research takes into consideration Jericho

City study only.

1.2 General Background

Travel demand models are utilized to forecast trips. The cost of collecting
and analyzing required data for travel demand modeling is high and
increasing yearly. Wilmot and Stopher (2001) indicated that the cost of

collecting data through these surveys is so high that it could easily exceed
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the annual budget of a planning organization responsible for this task. Many
of these organizations borrow or transfer data and/or models from other areas
since they cannot afford the cost of collecting local data. Spatial
transferability of travel forecasting models from one region to another can
help in significant cost savings for transport planning organizations and
regions.

It is important to achieve efficient management of using transportation
system and to reduce traffic pollution. Transportation planning includes
monitoring existing conditions, forecasting future population growth,
identifying current and projected future transportation needs and problems,
dissecting and estimating the impact of recommended future improvements
to the transportation system on environmental features, including air quality.
Urban planning is important for future developments and needs for
developed and developing countries. The integration between transportation
planning and land use planning is important and critical for city and town
development.

The transportation forecasting process consist of four steps; the first step is
trip generation, which is defined as the number of trips, which originate in a
zone or number of trips that are attracted to a zone. The second step is trip
distribution, which defines the number of trips going from each origin to
each destination. The third step is mode choice, which defines the mode of
transport that will be used by travelers. The fourth step is route assignment,

which defines the selection of routes between origins and destinations.



1.3 Research Problem

In Palestine, the development of transport networks is limited and depends
to a large extent on funding by external agencies. The models of travel
demand are important to municipalities, transportation ministry, and
planning agencies. Having travel demand models for each city will help to
better plan for transportation. Urban planners responsible for conducting
both short- and long-term transportation planning are facing the following
important questions: What are the travel demand models for forecasting
traffic for the West Bank cities, which could be used, considering need for
cost effective travel forecasting models with limited available data? And
what is the possibility of transferring models from an estimation context to a

new application context? This study will address these questions.

1.4 Objectives of the Study

In Palestine, there has been limited number of studies related to modeling
travel demand, and there is no presented studies related to transfer trip
generation models between cities. This study has two primary research
objectives. The first objective is to predict current and future vehicular traffic
trips generated in Salfit City. The second objective is to study the spatial
transferability of trip generation models between Jericho and Salfit cities.
The study in this research relies on examining transferring models developed
for Jericho City (Dodeen, 2014) to Salfit City. It will take into consideration

the three types of developed models; the general trip generation model, trip
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generation models based on trip purpose, and trip generation models based

on the trip making period.

1.5 Study Area

Jericho and Salfit cities are chosen for the study area. Salfit City was selected
because there is interest of Salfit Municipality in future transportation
planning and to the relative similarity in population, where both are medium-
size cities and have similar population density, considering the Palestinian
Central Bureau of Statistics (PCBS) publications. Jericho City is selected as
there was a study recently conducted there in developing trip generation
models.

The Jericho study depended on Palestinian statistics generated in 2012, while
Salfit study depends on Palestinian statistics generated in 2016. Jericho is
a Palestinian city located near the Jordan River in the West Bank, with a
total area 45 km?. The population of Jericho City was estimated to be about
23,220 in 2012. The number of households was estimated to be 3,510 living
in 3,386 buildings. The average of household size was estimated to be 5.2,
while the population density was estimated to be 516 inhabitants/km?.

Salfit is a Palestinian city located in the central area of the West Bank, with
a total area 23 km?. The population of Salfit City was estimated to be about
10,673 in 2016. The number of households was estimated to be 1,840 living
in 1,590 buildings. The average of household size was estimated to be 4.8,

while the population density was estimated to be 464 inhabitants/km?.


https://en.wikipedia.org/wiki/Palestinian_people
https://en.wikipedia.org/wiki/Jordan_River
https://en.wikipedia.org/wiki/West_Bank
https://en.wikipedia.org/wiki/Palestinian_people
https://en.wikipedia.org/wiki/West_Bank

1.6 Thesis Structure

This thesis contains six chapters. Chapter One gives and introduces an
introduction to the research, including the research problem, the objectives
of the study, and presents study structure. Chapter Two reviews literature on
the topic investigated. Chapter Three presents the methodology, while
Chapter Four discusses and summarizes the field survey and data collection.
Chapter Five provides data analysis and discuses model estimation and
transferability results. At the final of this study, Chapter Six presents the

main summary, conclusions and recommendations of the study.
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Chapter Two

Literature Review

2.1 Introduction

The development and transfer of trip generation models (TGM) was
discussed in many researches and papers in several countries. In order to
transfer a travel forecasting model between selected cities, it was necessary
to have some basis for accepting the model transfer as being suitable
(Lawrence and Michael, 1978). Accordingly, area classification schemes
were examined in the hope that a set of city characteristics could be
established to show where models could be transferable.

Koppelman and Wilmot (1982) defined transferability as the usefulness of
the transferred model, information or theory, in the new context. Spatial
transferability of travel forecasting models refers to the appropriateness of
using models developed with data and information from one geographical
region for travel forecasting purposes in another region.

This chapter is divided into two sections. The first section is for developing
trip generation models. The second section is for spatial transferability of
trip generation models between different districts. Moreover, each of these
sections is divided into four parts. The first part introduces the overview of
trip generation or transferring trip generation models. The second part
reviews some empirical researches conducted in developed countries while

the third part includes those conducted in developing countries. The last part
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introduces empirical studies conducted in Palestine, specifically as related to

developing trip generation models.

2.2 Developing Trip Generation Models

The trip generation models were developed between the 1950°s and 1960’s,
when planning major highway facilities studies were conducted. Trip
generation models are often developed from travel surveys. The data
collected from these surveys are used in determining and selecting the trip
making pattern for a sample of households in the studied area. The
socioeconomic and land use factors, which are considered to affect travel

patterns is related to trip making pattern.

2.2.1 Overview of Trip Generation

The objective of the trip generation process, which is considered as the first
stage of travel demand forecasting stages, is to define the volume of total
daily travel for various activities such as education, work, shopping,
recreational and social in the model system at the household or zonal levels.
This process transfers urban activities into number of trips. The trip
generation modeling help planners to forecast the number of generated daily
trips made by households that will be made in the future and attempt to
quantify the relationship between urban activity and travel.

Trip Generation usually considers some socio-economic data as input to
producing trip production/attraction values, considered as the output. The

three major techniques used for trip generation analysis are cross or multiple
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cross-classification, multiple regression analysis, and experience based
analysis. A trip generation model considering multiple regression consists of
a dependent variable and explanatory variables. There are two types of trip
generation models, which are trip-production and trip attraction.
Concentration in literature review is on trip production, which is the target

of this study.

2.2.2 Trip Generation in the Developed Countries

Mansfield (1969) undertook an empirical study in the north of England to
analyze the demand for recreation trips by means of a model describing the
generation of trips to recreation facilities. One of the study purposes was to
determine how much of the observed variations in trip demand during a
single year could be attributed to a few simple factors affecting relative
journey costs. This was done by making a cross section analysis of a single
year’s traffic data. The study showed that the trips variations are largely
explained by cost and car ownership levels; while competing opportunities
for recreation seem to have little effect.

Stopher and Mcdonald (1983) discussed in their study the variables used to
predict household trip generation rates; these variables included income,
number of vehicles owned, and household size. The results of a trip-
generation analysis performed on data from the Midwest in the USA by using
multiple classification analysis (MCA) in contrast to linear regression were
described. The analysis reported in this paper applied traditional cross-

classification models that used MCA to predict cell-by-cell trip rates. The
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final model consisted of household size, number of vehicles, and housing
type. The study showed that household structure cannot be used as a policy
variable, whereas other variables, particularly housing type, could be used.
Golob (1989) conducted an empirical study in Germany to model the causal
relationship, at the household level, among income and car ownership, with
trip generation. The results showed that car ownership directly affects public
transport trip making, with additional effects from income.
Cubukcu (2001) attempted in the conducted study in North American
metropolitan areas to answer the question on the factors that affect the total
number of shopping trips. The estimated model was linear in the continuous
independent variables and linear in the logarithms of the continuous
dependent variable. The dependent variable in the model was the total annual
number of shopping trips. The independent variables included technology
related trip maker characteristics, characteristics of the metropolitan areas
and socio-economic characteristics of the trip makers. The results showed
that the temperature, population size, computer ownership and the
percentage of the population between ages 34-54 were positively related to
shopping trip generation rate.
Giuliano and Narayan (2003) found in their study that there is a significant
difference in travel behavior between different demographic groups in the
UK and the USA. The authors found that differences in daily trips and miles
travelled are explained by differences in both the urban form and household

income.
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Giuliano and Dargay (2006) conducted an international comparative analysis
of relationships between daily travel, car ownership and urban form in the
UK and the USA. The analysis results showed that the significantly higher
transport costs in the UK led to a decrease in generated trips. Metropolitan
size affects travel only in the largest metropolitan areas of the USA.
Newbold et al., (2005) conducted a research to study the travel behaviors of
Canadians aged 65 years or more to determine if their travel patterns were
different from younger Canadians. The result of analysis indicated that
younger Canadians make more daily trips than older Canadians. Thus, the
numbers of daily generated trips and duration decreased significantly due to
changes in health status and employment.
Moriarty and Honnery (2005) discussed in their study urban travel in all
Australian State capital cities. The authors found that men on average travel
more often and for longer distances than women.
Best and Lanzendorf (2005) conducted a research to determine the relation
of gender differences on travel patterns and car use in Cologne, Germany.
The researchers found that men made more journeys to work by car than
women, and fewer journeys for non-work activities such as shopping and
child-care than women.
Hunt and Broadstock (2010) conducted a study to develop a trip generation
model around UK for a cross section of residential developments. The results
of the study showed that the trip generation is dependent on many
explanatory variables, which are the socio-economic factors, car ownership,

and site-specific characteristics, in particular, land-zone type.



14

2.2.3 Trip Generation in the Developing Countries

Said (1990) estimated work trip rates in Kuwait and conducted a study using
a generalized linear model (GLM). The results of this study showed that the
two explanatory variables; household size and car ownership affecting work
trip rates.

Abdel-Aal (2004) conducted a study in the city of Alexandria and used cross-
classification technique to develop a trip production model. The author used
the data-efficient MCA for modeling trip production. The proposed model
was carried out using data sample collected. The author tested attributes of
different households.

Tom and Krishna Rao (2006) showed in the conducted research in India that
the income, household structure, family size, and vehicle ownership affect
personal trip production. In addition, factors like residential density in
analysis zone, value of land, and accessibility were also taken into
consideration for modeling trip production.

Al-Taei and Taher (2006) used in their study a cross-classification technique
to predict the travel pattern behavior of residents related to their socio-
economic and travel trend characteristics among zones located within Dohuk
City in Irag. The results showed that the workers number, car ownership, and
family size were the most effective independent variables. For total private
trips, the independent variable income level yielded better estimation than
family size variable. The authors showed that number of cells could be

reduced if larger sample size were used in the prediction analysis as well.
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Arabani and Amani (2007) evaluated in their study the parameters affecting
urban trip-generation in Iran. The authors found that the most important
variable of household characteristics, which have the highest effect on the
dependent variable, was the income level, and then the second and third
variables were family-size and car ownership, respectively.

Joeph and Opeyemi (2009) conducted a study in Ado-Ekiti Township in
Nigeria to get a detailed information on travel characteristics of household
and to replicate the information on demography and socioeconomic
parameters by developing mathematical models. The authors developed in
their study three regression models of household trip generation for three
zones. The data collection on demographic and socio-economic
characteristics of the area was by household interviews were used through
the administration of questionnaires. The results of analysis showed that
people with less automobile availability and low income made less trip than
people with more automobile availability and higher income. Moreover, the
results of analysis showed that age group 31-50 years made more trips than
other groups.

Rahman (2009) conducted a study in Skudai Town in Malaysia and
estimated primary school trip production and attraction rate. The author used
multiple linear regression method for the modeling process. Four parameters
were included in the study to establish the trip generation model. The
independent parameters were holding capacity of the town, accessibility, cost
index and school trip by a household. The school trip generation had three

independent variables that influence the number of trip production and
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attraction, which were accessibility and holding capacity as measures of
quantity, and cost index as a qualitative measure. The study showed that the
most variable, which had more influence on school trip generation in Skudai
Town, was the accessibility.

Priyanto and Friandi (2010) conducted a study to develop a trip generation
model to predict the number of public transport passenger in Yogyakarta
City in Indonesia. The authors established a relationship between trip
number and socioeconomic attributes using multiple linear regression
analysis. The results showed that public transportation trip had negative
correlation with motorcycle ownership, car ownership and income;
furthermore, public transportation trip had positive relation with the family
size. The study showed that the number of general trips in Yogyakarta City
increased with increasing of income, motorcycle and car ownership.

Sofia et al., (2012) developed in the conducted study in Al-Diwaniyah City
in Irag a relationship between the daily household trips and socio-economic
characteristics. The study used multiple linear regression technique to
develop trip generation models. The results of the study showed that gender,
the number of students, family size and the number of workers in the
household were the primary factors, which affect trip generation models in

the city.

2.2.4 Trip Generation in Palestine

Moussa (2013) developed trip generation and attraction models for Gaza

City. The researcher used Multiple Linear Regression (MLR) technique.
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Furthermore, the researcher aimed to compare trip rates modeled by way of
Conventional Cross Classification and that of Multiple Cross Classification
in Gaza City.
A household interview survey was conducted to determine the appropriate
model that represents trip generation. A sample of 425 households was
surveyed, which were randomly selected from different districts of Gaza
City. The study showed that income level, household size, vehicle
ownership, and total number of licensed drivers are the primary factors that
affect trip production in Gaza City. Furthermore, the study indicated that
Conventional Cross Classification models are less effective in expressing
trip rates for trip production than Multiple Cross Classification models. It
was found that an increase in sample size lead to an increase of the
performance of both Multiple Cross Classification and Conventional Cross
Classification matrices in predicting trip rates.
Dodeen (2014) developed trip generation models for Jericho City, where
three types were developed. The first type was the general trip generation
model. The second was related to the trip generation models based on trip
purpose while the third type was related to trip generation models based on
trip period.
The study used multiple linear regression in developing trip generation
models. A household interview survey was conducted to collect primary
data. The survey was distributed to 713 randomly selected households in

different districts of Jericho City.
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The results of analysis showed that the household monthly income, the
number of persons who are receiving education and the number of persons
who are employed in the household were the main factors that affect general
trip production model. Furthermore, the results of the study indicated that for
specific trip purposes, or trip production periods, other factors were found to
be relevant.

Al-Sahili, Abu-Eisheh and Kobari (2017) conducted a research to estimate
the impact of new development trips through trip generation rates for major
land uses in Palestine. The research established trip generation rates for land
uses that include residential, office, commercial, school, hospital, and hotel.
Based on conducted traffic counting surveys for the selected sample, trip

generation rates and equations were estimated for the selected land uses.

2.3 Spatial Transferability

The transfer of an estimated trip generation model from estimation context
to a new application context can reduce and minimize the need for large data
collection and model development effort in the application context. Several
studies have been conducted to study the effectiveness of model transfer
from estimation context to application context. This section reviews selected
studies conducted in this context in developed as well as developing
countries. However, in Palestine, there are no previous studies related to
spatial transferability of trip generation models, as this study is the first of its

type in Palestine.
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2.3.1 Spatial Transferability in the Developed Countries

Martinson (1974) and Chatterjee et al., (1977) evaluated in their study the
spatial transferability of cross-classified trip rates between large urban area,
Milwaukee, to both a rural area and two smaller urban areas, Kenosha and
Racine, in southeastern Wisconsin region. The authors found significant
difference between large urban and rural trip rates for all trip purposes.
However, the difference in the trip rates between the large urban areas
(population equal to or more than 1,000,000) and the small urban areas was
not significant except in non-home-based trip rates for Kenosha and
Milwaukee and home-based shopping rates for Racine and Milwaukee.
Lawrence and Michael (1978) conducted an evaluation study in Virginia,
USA of the transferability of cross-classification trip generation model and
demonstrated that the average rates given by a cross classification table that
are applied at a disaggregate level were not sensitive to locational (zonal)
variations. Cross classification models were found to be transferred between
cities; however, good judgment should be used in selecting similar cities
between, which the models are to be transferred.

Mahmassani and Sinha (1978) conducted a study in Indiana for small urban
areas and discussed the transferability of trip generation parameters. The
results showed that the transferability of the internal vehicle trip production
equations was investigated at two levels of detail. The first one was that for
each urban area, the mean zonal value of trips produced for each purpose
would be predicted using the equations calibrated in other areas. The second

one was the percent standard error of the estimate, expressed as a percentage
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of the mean value, which is a measure of the accuracy of a value predicted
using the regression equation. A value below 25 percent would be excellent,
below 50 percent good, but above 100 percent would be no good. This study
showed that home-work production equations had more potential for
transferability than home-other equations, this was due the nature of the work
trip. Socio-economic characteristics for small urban areas were constituted
the major differentiating elements affecting trip frequency.

Caldwell and Demetsky (1980) examined spatial transferability of linear
regression models of zonal-level trip generation and household-level trip
generation, using data from three cities in Virginia: Harrisonburg, Roanoke,
and Winchester, USA. The authors used household size and auto ownership
as explanatory variables and considered the dependent variable (total
generated trips by a household) in the household-level model. In the zonal-
level model, they used a zonal level number of cars as the explanatory
variable, with total zonal trip productions classified by home-based work,
home-based non-work, and non-home-based productions as the dependent
variable. The study showed that household-level trip generation models
applied at the household level were more transferable than the same model
applied at an aggregate, zonal level. Moreover, the authors indicated that
transferability of cross-classification model is better between areas with
similar household auto ownership levels, similar household size, and per
capita income.

Koppelman and Wilmot (1982) studied transferability of disaggregate choice

models between three sectors in Washington, D.C., region. The authors
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claimed that updating the constants in the model can significantly improve
the performance of a transferred model in terms of improved log-likelihood
based measures (e.g., transfer index) and improved aggregate-level
predictions.

Koppelman and Rose (1985) explained that aggregate models are not likely
to be temporally and spatially transferable. This is because of differences in
the characteristics of the application and estimation contexts. The authors
also examined the intra-regional transferability of household-level linear
regression trip generation models between two sectors of each of three urban
areas: Baltimore, Minneapolis-St. Paul, and Washington, D.C. The results
showed large differences in parameter estimates of the trip generation model
between sectors in each urban region. However, the authors found reasonable
predictive ability of the transferred models based on typical goodness-of-fit
and prediction measure comparisons between the transferred models and
locally estimated models. At the same time, their statistical tests rejected
transferability, despite the closeness of goodness-of-fit and small prediction
errors.

Karasmaa (2003) conducted an evaluation study based on mobility surveys
conducted in the Helsinki Metropolitan Area in 1995 and in the Turku region
in 1997 to assess transfer methods for spatial travel demand models. The
transfer methods were transfer scaling, joint context estimation, Bayesian
approach and combined transfer estimation. The author assumed that model
transfer is only possible if the coefficients used in the application and

estimation contexts are quite similar. The author found that the best transfer
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method in most cases is the joint context estimation. Karasmaa (2001)
introduced that the application of previously estimated model variables into
a new context is considered the main concept of model transferability.

Everett (2009) introduced in the study a primary question, which is more
appropriate, transferring from a similar sized urban area in a different region
or state of the country, or transferring from an urban area of a different size
that is located within the same state? A large number of comparisons were
made of trip generation models for different areas of two states, Tennessee
and Ohio. The results led to a clear conclusion regarding this question, which

was that the results were too mixed for one to make a solid determination.

2.3.2 Spatial Transferability in the Developing Countries

Wilmot (1995) studied the transferability of household-based linear
regression trip generation models. The author considered the total generated
trips by a household as the dependent variable, and for the explanatory
variables used household size and number of workers in the household.
Wilmot conducted this study to examine transferability between areas in a
city, within cities, and between several cities in South Africa. The results
indicated that the model specification did influence the level of
transferability, as did the difference in average income between the
application and estimation contexts. Moreover, Wilmot also indicated that
there was need to have quality data in the application context to evaluate

transferability.
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Cotrus et al, (2003) investigated transferability performances of disaggregate
trip generation models in space and time for the Haifa and Tel Aviv
metropolitan areas using two model specifications: Tobit and MLR at the
person level. The transferability tests showed that the null hypothesis that the
coefficients of the models were equal was rejected at a 95% confidence level
(i.e., the models vary in time and in space). The authors found that the
differentiation in the variables, structure, investigation period, range, and
definition of the variables as well as in the database structure affected the
transferability of the estimated models.

Kawamoto (2003) conducted a study in Brazil to evaluate the spatial
transferability of a linear regression model of total home-based trip
productions at the person-level between Bauru and Sao Paulo. To check and
evaluate the transferability, the author used a Wald test statistic of parameter
equality in the regression models in the application and estimation contexts
after accounting for variance differences in the two contexts. The
independent variables considered in this research included education status,
number of cars in household, relationship with householder, employment
status, student status, and if the individual is a child younger than 11 years.
The results suggested that the standardized regression models were
transferable between the two cities but the unstandardized versions are not.
Abdel-Latif et al. (2015) conducted a study for transferability of trip
generation models in Egypt. The authors found that the updating of
parameter scale and the alternative specific constants improves transfer

effectiveness. Further, the authors concluded that the sample size necessary
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to obtain a substantial improvement in model transferability is a small
fraction of that needed to estimate a complete model in the application

context.

2.4 Chapter Summary

With regard to model trip generation, the results of literature review showed
that the socio-demographic variables used to predict household trip
generation rates include gender, age, household income, number of workers
in the household, employment status, education status, type of house,
household size, and number of vehicles owned. The results showed, for
example, that men made more journeys to work by car than women, and
fewer journeys for non-work activities such as shopping and child-care than
women.

With reference to the methods used for the modeling process, the literature
showed that there is a number of used methods such as the simple linear
regression and multiple linear regression analysis technique, cross-
classification technique, and discrete choice models such as probit and logit.
The studies showed that the main problem of the regression models is the
treat of trip rates as continuous rather than discrete variables. However,
regression analysis technique is the most widely used.

For the transferring of trip generation models, the literature discussed four
different transfer methods, which were joint context estimation, combined

transfer estimation, bayesian approach and transfer scaling.
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The literature showed significant difference between large urban and rural
trip rates for all trip purposes and some literature indicated that
transferability of cross-classification model is better between areas with
similar cities (household auto ownership levels, similar household size, and
per capita income).

In general, the results of literature review related to model transfer have been
controversial. Some studies showed that model transfer is possible when the

estimation context models are well defined and the data quality is good.
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Chapter Three
Methodology
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Chapter Three

Methodology

3.1 Introduction

In this study, trip generation models will be generated for Salfit City as a
case study. This study will take into consideration the common approach
conducted for Jericho City, for sake of comparison, where the three types of
models that were generated by Dodeen (2014) will be also considered in
estimating trip generation models for Salfit City.

After developing trip generation models for Salfit City. The transferability
of Jericho models to Salfit City will be studied, analyzed and compared to
trip generation models generated in the first step. Salfit City will be called
the application context and Jericho City will be called estimation context
because the models will be transferred from Jericho to Salfit. This chapter
will discuss the methodology applied to achieve the objectives of this study.
The methodology of research is divided into two parts. In the first part, the
methodology for developing trip generation models for Salfit City using
linear regression analysis will be discussed, while the second part will
discuss the methodology to transfer trip generation models that were

developed for Jericho City by Dodeen (2014) to Salfit City.

3.2 Developing Trip Generation Models

This section discusses the general steps of methodology that used in this

research to develop trip generation models for Salfit City utilizing linear
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regression analysis. It contains desk and internet research, study area

selection and zones definition, selecting sample size, designing household

questionnaire, collecting the required data, analyzing the collected data,

building models and models verification. These are briefly explained

hereafter.

1)

2)

Desk and Internet Research: This is done by reviewing the internet
websites and related literature including published researches and
studies on developing trip generation models using linear regression
models.

Study Area Selection and Zones Definition: One of the important
steps in any transportation research is study area definition. This is
conducted by referring to the maps and zonal boundaries defined by the
Municipality of Salfit and the Palestinian Central Bureau of Statistics,
which take into consideration the developed and expanding area’s in the
city, areas that could to be developed in the future, and the adjacent
areas to developed area. Zoning is the process of dividing the study area
after defining the boundary into smaller homogeneous land use areas
called traffic analysis zones (TAZ). Zoning include dividing study area
based mainly on the types of activities and land use such as residential
use, agricultural use, commercial or industrial use. The following
points highlight applicable recommendations on the best practices in
delineating TAZs (Ortuzar and Willusmen, 1996), which have been

considered in this study:


https://en.wikipedia.org/wiki/Residential_area
https://en.wikipedia.org/wiki/Agricultural_zoning
https://en.wikipedia.org/wiki/Commercial_area
https://en.wikipedia.org/wiki/Industry
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. The number of people per TAZ should be greater than 1,200, but less
than 3,000 for the base and future years.

. The size of each TAZ is between 0.25 to one square mile in area
(0.46 to 2.59 Km?).

. There are no irregular-shaped TAZs.

. The study area is large enough so that nearly all (over 90 percent) of
the trips begin and end within the study area.

. The TAZ structure is compatible with the base and future year
highway and transit network

. The centroid connectors represent realistic access points onto the
highway network.

. Transit access is represented realistically.

. The TAZ structure is compatible with census, physical, political, and
planning district/sector boundaries.

. The TAZs are based on homogeneous land uses, when feasible, in

both the base and future year.
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The study area of Salfit City is divided to traffic analysis zones by
considering the major roads as zone borders. The study area “Salfit City”
was divided into external and internal zones. The internal zones were divided
to six zones and external zones were divided to five zones. Trip generation
analysis taking into consideration internal (trips with both ends within the
study area) and external (trips with one end outside of the study area)
production trips between traffic zones. The divided zones are illustrated in

Figure 3.1.

Ex-Zomn0

- ExZone

Figure 3.1: The external and internal zones distributed for the study area of Salfit City
3) Selecting Sample Size: The sample size selection is based on the

procedure and standards given by the USA Bureau of Public Roads
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(1967). The sample size depends on the population and the number of
household’s in the study area. By referring to Table 3.1, the minimum
sample size is equal 10% of number of households if the population of

study area is less than 50,000.

Table 3.1: Standards of Bureau of Public Roads (BPR) for Sample Size

Selection
Population of Study Sample size (Dwelling Units)
Area Recommended Minimum

Under 50,000 1in 5 (20%) 1in 10 (10%)

50,000 — 150,000 1in 8 (12%) 1in 20 (5%)
150,000 — 300,000 1in 10 (10%) 1 in 35(2.86%)

300,000 — 500,000 1in 15 (6.67%) 1in 50 (2%)
500,000 — 1,000,000 1in 20 (5%) 1in 70 (1.43%)
Over 1,000,000 1in 25 (4%) 1in 100 (1%)

Source: U.S Bureau of Public Roads, 1967
4) Designing Household Questionnaire: The home questionnaire was
similar to that, which was prepared by Dodeen (2014) taking into
consideration some modifications. The questionnaire contains two
tables, the first table is for recording household data and its
characteristics such as household size, age of each resident, gender of
each resident, number of owned vehicles, number of persons who are
employed, and number of persons receiving education. The second table
is for recording travel data for household residents regarding trip
purposes, trip time, no. of trips, origin and destination for each trip. The

questionnaire form used in this thesis is shown in Appendix A (Table
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A-1 and Table A-2). In general, the questionnaire aims to get required
information from the study area as accurately as possible taking into
consideration simple and direct questions. The number of questions in
the questionnaire was reduced to the least possible. The question related
to household income was asked at the end of interview.

Collecting the Required Data (Survey Data): The questionnaire was
distributed and collected by conducting personal face-to-face interviews
from the sample of randomly selected households between early
October and late November 2016. The data were gathered by visits
conducted by the researcher to the home of the respondents. The travel
data were gathered along the weekdays taking into consideration
activities in a typical day. By referring to Table 3.2, the survey consists
of 256 randomly selected households from Salfit City, despite the
difficulties in conducting such interviews due to social reasons. The
sample size in each zone was selected from the various six internal
zones based on the population in each. There was an additional sample
for verification purposes, which contains 53 respondents, which
represented approximately 20% of the sample size (256). The collected
data from these internal zones included investigating destination (even
if these were external zones) to help in future studies to investigate trip
distribution modeling. This survey method gives a better observation of

respondents’ behavior and more precise data.
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Table 3.2: Number of Households per Traffic Zone for Study Area and
Sample Size Required

Traffic Zone No. of % of Housing | Sample Size
No. Housing Units Units
1 510 20% 51
2 420 16% 42
3 590 23% 59
4 304 12% 30
5 430 17% 43
6 308 12% 31
Total 2,562 100% 256

6) Analyzing the Collected Data and Building Models: The analysis of
collected data and building required models were performed by using a
proper computer program (Excel). This includes the estimation of
dependent variables and their coefficients for each category of home-
based trips utilizing linear regression method. The simple linear
regression is a process for modeling, explaining and summarizing the
relationships between a dependent variable and one explanatory
variable. The case of two explanatory (independent) variables or more
is called multiple linear regression, as shown in Equation (3.1).

Y =a+by*X; + b*X, + ...+ b*X, (3.1)
where:
Y = Dependent Variable.
X = Independent Variable.
a = Constant.

b = Coefficient of Independent Variable.


https://en.wikipedia.org/wiki/Dependent_variable
https://en.wikipedia.org/wiki/Explanatory_variable
https://en.wikipedia.org/wiki/Explanatory_variable
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Regression analysis predicts trends and future values and helps to
understand how much the change of the dependent variable when
independent variables change. To estimate the best regression model,
statistical tests such as R?, Pearson’s correlation, Variance Inflation
Factor (VIF), F-test and T-test could be conducted to evaluate the
goodness of the models.

The goodness-of-fit (GOF) statistics is useful for comparing the results
of cross - multiple studies, for comparing competing models within a
single study, and for providing feedback on the extent of knowledge
about the uncertainty involved with the phenomenon of interest
(Washington et al., 2003).

The R? measures the ratio of explained variance to total variance, as
expressed in Equation 3.2. An adjusted measure for the R? is used to
account for the number of variables in a data set, which is called
R%gjustea. The values of R? and RZ%justes take on values 0 and 1 for
regression models with intercept terms. When the intercept is forced
through zero, the values of R? can exceed the value 1. The value of R?
from a model shall be judged between models that have been estimated
on similar phenomenon. Thus, an R? 4gjustes OF 0.40 in one study may be
considered “good” only if it represents an improvement over similar
studies and the model provides new insights into the underlying data-

generating process (Washington et al., 2003).

2 1. -
R=1 ST (3.2)
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where:

R2 = Coefficient of Determination.

SSE = Sum of square errors.

SSR = Regression sum of squares.

SST = Total sum of squares (SSR + SSE).
Before start building models, the impact of multicollinearity on the
regression analyses shall be studied. The relation between each
explanatory variable and dependent variable and the relation between
the explanatory variables shall be checked. When the relation is linear
between dependent variable and one of the explanatory variables, this
indicates that when one of them increases the other increases and vice
versa. The relation between independent variables shall be nonlinearity
and this could be checked using Pearson’s correlation and VIF.
Therefore, multicollinearity is a phenomenon exists in the multiple
regression model when two or more of the explanatory variables in
the model are highly correlated.
The two variables in the multiple regression model are perfectly
collinear if there is an exact linearity relationship between them. This
means that Pearson’s correlation value is one. To calculate Pearson’s

correlation, following Equation (3.3) is used:


https://en.wikipedia.org/wiki/Multiple_regression
https://en.wikipedia.org/wiki/Multiple_regression
https://en.wikipedia.org/wiki/Variable_(mathematics)
https://en.wikipedia.org/wiki/Correlation_and_dependence

L 2iX;i —X)(Yi —Y)
VIiXi — X)2 Y Zi(Yi — Y)?

(3.3)

where:

I = Pearson’s correlation.

Xiand Y;= Variables.

X = The mean for X.

Y = The mean for Y.
Hunt and Broadstock (2010) indicated in their study that the strength of
relationship is considered strong when Pearson’s correlation value is
considered small when value is -0.1 to -0.3 or 0.1 to 0.3, the strength is
considered medium when the value is -0.3 to -0.5 or 0.3 to 0.5 and the
strength of relationship is considered large when Pearson’s correlation
value is-0.5t0 -1.0 or 0.5 t0 1.0.
The VIF quantifies how much the variance is inflated and the severity
of multicollinearity regression analysis. It provides an indicator that
measures the effect of collinearity and how much the variance of an
estimated regression coefficient is increased. Belsley et al., (1980)
indicated that the VIF should not exceed 10. When X] is orthogonal to
the remaining predictors, its VIF will be one.
To calculate the VIF factor, one of the following formulas is used:

S2 (n-1)SEZ
VIF;= M (3.4)
S

1
VIF= — (3.5)


https://en.wikipedia.org/wiki/Multicollinearity
https://en.wikipedia.org/wiki/Linear_regression
https://en.wikipedia.org/wiki/Variance
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where:

Sxj = Standard Deviation for Explanatory Variable.

n = Sample Size.

SEy; = Standard Error for Explanatory Variable.

S = Total Standard Error.

R? = R-Squared.
The F-Statistics is used to test the hypothesis that all regression
coefficients are jointly equal to zero or not. When the coefficients
values are zero, this indicates that all the independent variables have
no impact on the dependent variable.

To calculate the F-value factor, the following formula is used

_ Mean of Squares for Model =~ SSER-SSEg/dfr-dff

~ Mean of Squares for Error - SSEg/dfg (3.6)

where:

SSEr = Sum of squared errors is estimated for the reduced
model.
SSER = Sum of square errors for the full model.
dfg =N —pr.
dfr = dfe =n—pe.
n = Number of observations.
p = Number of parameters.

7) Model Verification: This step is conducted to check the ability of the

model to predict future behavior. This is will be done by comparing the
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resulting predicted number of trips with the actual ones for the

additional surveyed sample, which contains 53 respondents.

3.3 Transferring Trip Generation Models

1)

This section discusses the general steps of methodology that used in this
research to transfer trip generation models from Jericho City to Salfit
City. It contains desk and internet research, application of Jericho City
models to Salfit City using “Native Transfer” and “Updating Constants”
methods, evaluation of transferred models, transferability tests, and
assessment of transferability of the models. These are briefly explained
hereafter.

Desk and Internet Research: This is done by reviewing the internet
websites and related literature including published researches and
studies, which are related to the spatial transferability of trip generation
models, mode choice models and activity-based travel forecasting
models using different approaches such as native transfer and transfer
with updating constants of models among different areas in the world in

different periods.

2) Application of Jericho City Models to Salfit City: This implies the

transfer the trip generation models developed by Dodeen (2014) to Salfit
City in order to predict the number of trips in Salfit. The transfer was
done using two methods. The first method is “Native Transfer”. In this
method the models, which were estimated for Jericho City were

transferred to Salfit City with same explanatory variables and
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coefficients without any modifications. The estimated trips were
generated by applying the independent variables values, which were
observed in verification sample in Salfit City in the transferred models.
The second method is “Updating Constants” method. In this method, the
model, which were estimated for Jericho City were transferred to Salfit
City with the same explanatory variables but with updated coefficients.
The updating was done with reference to observed data in Salfit City for
the original sample size, which included 256 respondents.

Evaluation of the Transferred Models: The models which were
estimated using the first approach “Native Transfer” were verified by
measuring the difference between actual and estimated daily trips
generated by a household for each of the randomly selected 53 additional
observations and by conducting a comparison between the average of
actual trips and the average of estimated trips generated by transferred
model. The Relative Transfer Error (%RTE) measure was used to
evaluate model transferability.

The models which were estimated by using the second approach
“Updating Constants” were verified by measuring the difference
between actual and estimated daily trips generated by a household for
each of the randomly selected 53 observations and by conducting a
comparison between the average of actual trips and the average of
estimated trips generated by transferred model. Moreover, the VIF, R-
squared, F-test and T-test were used to assess the goodness of the

models.
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The %RTE measure was used to evaluate model transferability. This
measure indicates relative error of prediction between the transferred and
original models. The criteria for recommending the models is to have a
%RTE less than 25 % giving that the model itself is statistically accepted

with respect to R? value.

RMSE, — RMSE,
WRTE = ——p1sE (3.7)
(0]

where:
RMSE; = Root mean square error of the transferred model.

RMSE, = Root mean square error of the original model.

The Root Mean Square Error (RMSE) measure is an index of the average

relative error of prediction weighted by the size of prediction element.

REM)?2
RMSE — 2 (REM) (3.8)
N;
where:
N; = The number of observations, and
Y...—Y
REM = ( estY obs) (39)
est
where:

Yest = Estimated value of the dependent variable, and
Y obs = Observed value of the dependent variable.
REM = Relative Error Measure, which measures the relative

error of prediction for the original or transferred models.
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4) Discussion of the transferability assessment results: The results
obtained from the application-based approach and from the estimation-

based approach are discussed and consequently proper conclusions are

drawn.
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Chapter Four

Field Survey and Data Collection
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Chapter Four

Field Survey and Data Collection

4.1 Introduction

This chapter describes the procedures for collection of data for developing
trip generation models to estimate the number of trips generated in a small
geographic area. In general, for collecting data, the zones divisions are
needed to start survey work and to determine the distribution of samples on

the TAZ’s. This is important to facilitate the data collection procedure.

4.2 Study Area and Zoning

The study area was defined using the maps of Salfit City including minor
and major roads from Municipality of Salfit (see Appendix B). The Study
area was divided into six internal traffic analysis zones after defining the
boundary into smaller land use areas, which was considered in data
collection and distributing the survey sample. Zoning is a technique used by
planners to facilitate urban and land-use planning as mentioned in Section
3.2.2. Moreover, zoning takes into consideration maps of major roads, which
defined the zonal boundaries for each zone. Zone number one, two, four and
five are considered residential zones, while zone number three is considered
a commercial zone and zone number six is considered mix of industrial and

residential uses. Moreover, there are five external zones.
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4.3 Selecting Sample Size

Before starting data collection and field survey, the sample size was
determined as presented in Chapter 3. The number of households in Salfit
City in 1997 was 1,321, and the number of households in 2007 were 1,840,
the forecasted number of households in 2017 by using linear extrapolation
would be approximately = (1,840/1,321)*1,840= 2,562 household.
Therefore, the sample size will be 256 (10% of 2,562).

The sample was distributed randomly on the divided zones as per Table 3.2.
The sample size for each zone is depending on the number of households in

that zone.

4.4 Information Included in the Questionnaire

As mentioned in Chapter 3, the questionnaire was included two parts. The
first part of questionnaire, which is related to personal and household
characteristics; the household size, type of house (independent home or
apartment), household income, age, gender, current work, level of current
education such as kindergarten, school, college and university, possession of
a driving license and vehicle ownership such as motorcycle, private car,
public car, and bicycle. The second part of questionnaire is related to trip
data, all trips made by members of household characterized as per the
purpose of trip, which is classified to five types of trips: work, educational,
shopping, recreational and social trips. The data for each trip contains
number of trips for each person, origin of trip, destination of trip, start time,

end time and the mode used. The mode used for traveling was classified into



45

private car drive alone, private car share-ride, bicycle, motorcycle, shared
taxi, taxi, bus, walk and others.

Table 4.1 summarizes the independent variables included in modeling trip
generation. It is noticed from the table that the age of respondents is divided
into five categories. The first age category includes ages up to 16 years, the
persons who are assumed to be in kindergartens or basic schools. The second
age category includes persons between 17 to 30 years, the youth who are in
either high school or continuing higher education, or being part of the labor
force. The third age category includes persons between 31 and 50 years, who
mainly form the labor force, and the fourth age category includes persons
between 51 to 64 years who are assumed as in charge of families and part of
the labor force. Finally, the fifth age category of ages 65 and above includes
elderly persons who are usually have retired.

Table 4.1: Explanatory Variables for Use in the Models to Predict Number
of Trips

X1 Number of persons in the household

X2 Number of males in the household

X3 Number of females in the household

X4 Number of persons who are employed in the household

Xs Number of persons who are receiving education in the household

X6 Number of persons who are under 16 years in the household

X7 Number of persons who are between 17 and 30 years in the household
Xs Number of persons who are between 31 and 50 years in the household
Xo Number of persons who are between 51 and 64 years in the household
X10 | Number of persons who are above 65 years in the household

X11 | Number of licensed drivers in the household

X12 | Number of cars owned by a household

X1z | Number of bicycles owned by a household

X14 | Number of motorcycles owned by a household

X1s | Monthly household income (Thousand New Israeli Shekel)

X6 | House type: 1 if Independent Residence, 0 if Apartment
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Table 4.2 presents the dependent variables, which are included in part two
of the questionnaire. The table shows the number of total daily trips made by
household, number of total trips made as per trip purpose (work trips,
educational trips, shopping trips, social trips and recreational trips), and the
number of trips made according to their period. The time of day period in
which the trip took place is divided to five categories. The first category
includes generated trips made before 8:00 AM. The second-time category
includes generated trips made between 8:00 and 9:00 AM. The third-time
category includes generated trips made between 9:00 AM and 12:00 PM.
The fourth-time category includes generated trips made between 12:00 —
4:00 PM. The fifth-time category includes generated trips made after 4:00
PM. The number of daily trips made by household also should include the
independent trips conducted by children and the trips conducted by non-

motorized modes either by walking or biking.

Table 4.2: Dependent Variables Used in the Models

Y Number of daily trips made by household

Y1 Number of daily work trips made by household

Y2 Number of daily educational trips made by household

Y3 Number of daily shopping trips made by household

Y4 Number of daily social trips made by household

Ys Number of daily recreational trips made by household

Y Number of daily trips made by household before 8:00 AM

Y7 Number of daily trips made by household between 8:00 — 9:00 AM
Ys Number of daily trips made by household between 9:00 AM -12:00 PM
Yo Number of daily trips made by household between 12:00 — 4:00 PM
Y10 | Number of daily trips made by household after 4:00 PM
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4.5 Conducting Field Survey

After defining the study area, the internal and external zones, determining
the sample size for each zone, designing the questionnaire, choosing door-
to-door interview survey, and get a letter from Faculty of Graduate Studies
in coordination with Salfit Municipality to facilitate the mission, the field
survey was conducted in Salfit City by determining household addresses
randomly for each zone.

Two skilled enumerators who are familiar with respondents and study area
are chosen to help in collecting the data. The sample of households was
numbered on the questionnaire form and the same numbers on a printed map
of household layout. The collected data of trip details is representing typical
working day in Palestine, so the respondents are required to answer the
questionnaire for a typical working day. The questionnaire was asked to the
household members and each member above 12 years of the household gives
his/her answers. The answers for questions to the members below 12 years
were obtained from their parents. The data was collected from 309
households, the data of 256 households of sample is used to develop new
models and the data of 53 households is used to verify estimated models. The
field survey was conducted between early October starting at zone 4 and late
November 2016 ending at zone 5. Trip generation analysis takes into
consideration production home based trips between traffic zones. The

divided zones are illustrated in Figure 3.1.
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Chapter Five

Model Estimation and Examination of Model Transferability

5.1 Introduction

In this chapter, the estimated trip generation models for Salfit City are
analyzed and discussed. The descriptive statistics for both the dependent and
explanatory parameters are presented, then the estimation of each trip
generation model is presented and evaluated, considering model statistical
or various specific tests, such as Pearson’s correlation, P-value, T-test, F-
test, the coefficient of determination, and Variable Inflation Factor (VIF).
This chapter considers first the general model for all trips generated by a
household, and then deals with trip generation models based on trip purpose
and trip timing. Five purposes and five periods were considered. Next, the
transferability of Jericho City models is tested and compared to trip
generation models’ outcomes generated for Salfit City. Two approaches to
test the transferability of the models are used; native transfer and updating

model coefficients.

5.2 Descriptive Analysis

This section discusses and shows the descriptive statistics of variables for
both dependent and explanatory parameters and the descriptive statistics
analysis to show travel behavior for a sample of Salfit households. Proper
comparisons of the descriptive statistics between Salfit City and Jericho City

are illustrated in tables.



50

5.2.1 Descriptive Statistics of Dependent Variables

The descriptive statistical data for total daily trips in Salfit City and in
comparison, with the descriptive statistics for total daily trips in Jericho City
are shown in Table 5.1. There has been a total of 1,620 trips made by 256
households for Salfit City in comparison with a total of 4,913 trips made by
713 households for Jericho City.

Table 5.1: Descriptive Statistics for the Total Daily Household Trips

for Salfit in comparison with Jericho

City Mean Star]da_lrd Maximum | Minimum | Range Sar_nple
Deviation Size
Salfit 6.33 2.950 17 1 16 253
Jericho 6.89 3.096 16 0 16 713

Table 5.1 shows that the average daily trips generated by a household for
Salfit City is around 6.3 trips, which is slightly less than that for Jericho City,
which is around 6.9. The maximum number of total trips for Salfit City and
Jericho City is 17 and 16, while the minimum number of total trips is 1 and
0, respectively.

The descriptive statistics for the work, education, shopping, social and
recreational daily trips generated by a household are shown in Table. 5.2. It
is clear from the table that there is high similarity of the descriptive statistics
between Salfit City and Jericho City for the work trips, where the average

work daily trips generated by a household are almost identical (around 1.6).
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Table 5.2: Descriptive Statistics for Daily Household Trips Based on

Purpose for Salfit in Comparison with Jericho

Work trips
. Standard . . Sample
City | Mean Deviation Maximum | Minimum | Range Size
Salfit | 1.59 1.069 S 0 5 253
Jericho | 1.60 0.817 5 0 5 713

Educational trips
City | Mean | Standard | Maximum | Minimum | Range | Sample

Deviation Size
Salfit 1.59 1.519 7 0 7 253
Jericho | 1.84 1.575 6 0 6 713

Shopping trips
City | Mean | Standard | Maximum | Minimum | Range | Sample

Deviation Size
Salfit | 0.49 0.587 3 0 3 253
Jericho | 1.52 0.996 7 0 7 713
Saocial trips

City | Mean | Standard | Maximum | Minimum | Range | Sample
Deviation Size
Salfit | 1.90 1.479 8 0 8 253
Jericho | 1.03 1.143 7 0 7 713

Recreational trips
City | Mean | Standard | Maximum | Minimum | Range | Sample

Deviation Size
Salfit 0.76 0.817 4 0 4 253
Jericho | 0.92 1.45 6 0 6 713

The table shows that the average educational daily trips generated by a
household for Salfit City is around 1.6 trips and for Jericho City is slightly
higher (around 1.8). The maximum number of educational trips for Salfit
City and Jericho City is 7 and 6, respectively, while the minimum number is
zero for the two cities.

For the shopping daily trips, the table shows that the average daily trips for

Salfit City is around 0.5 trip per household and for Jericho City is around
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1.5. With regard to social daily trips, the average daily trips generated by a
household for Salfit City is around 1.9 trips, compared with around 1.0 for
Jericho City. On the other hand, the average recreational daily trips generated
by a household are almost equal for both cities.
The descriptive statistics for the temporal daily household trips for Salfit City
in comparison with Jericho City are shown in Table 5.3. It is clear from the
table that there is high similarity of the descriptive statistics between Salfit
City and Jericho City for the trips made before 8:00 AM, where the average
daily trips generated by a household for Salfit City is around 2.3 trips and for
Jericho City is slightly higher, which is around 2.6 trips. The maximum
number of daily trips made before 8:00 AM by a household are almost
identical for the two cities, which is 7 trips.
The table shows that the average daily trips made between 8:00 and 9:00 AM
by a household for Salfit City is around 0.4 trip and for Jericho City is
slightly higher (around 0.6).
For the daily trips made between 9:00 AM -12:00 PM, the table shows that
the average daily trips for Salfit City is around 0.6 trip and for Jericho City

is around 0.2 trip, which is considerably less.
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Table 5.3: Descriptive Statistics for Daily Household Trips by Period

Before 8:00 AM
. Standard . - Sample
City | Mean Deviation Maximum | Minimum | Range Size
Salfit | 2.34 1.799 7 0 7 253
Jericho | 2.58 1.640 7 0 7 713
Between 8:00 AM - 9:00 AM
. Standard . - Sample
City | Mean Deviation Maximum | Minimum | Range | ~¢. o
Salfit | 0.38 0.632 3 0 3 253
Jericho | 0.57 0.820 5 0 5 713
Between 9:00 AM -12:00 PM
. Standard . - Sample
City | Mean Deviation Maximum | Minimum | Range | ~¢. o
Salfit | 0.64 0.780 4 0 4 253
Jericho | 0.24 0.501 3 0 3 713
Between 12:00 PM - 4:00 PM
. Standard . - Sample
City | Mean Deviation Maximum | Minimum | Range Size
Salfit | 0.25 0.573 3 0 3 253
Jericho | 0.54 0.653 4 0 4 713
After 4:00 PM
. Standard . - Sample
City | Mean Deviation Maximum | Minimum | Range Size
Salfit | 2.73 1.691 9 0 9 253
Jericho | 2.95 1.820 10 0 10 713

With regard to the daily trips made between 12:00 PM — 4:00 PM, the

average daily trips generated by a household for Salfit City is around 0.3

trips, which is less than that for Jericho City, which is around 0.5. The

maximum number of daily trips made between 12:00 PM — 4:00 PM for

Salfit City and Jericho City is 3 and 4, respectively, while the minimum

number is zero for the two cities.
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In reference to Table 5.3, the average daily trips made after 4:00 PM by a
household for Salfit City is around 2.7 trips, which is slightly less than that
for Jericho City, which is around 3.0.

The distribution of daily household trips by purpose shown in Table 5.4 as a
percentage of total. The table also shows the comparison between travel
behavior based on purpose between Salfit City and Jericho City. The social
trips are about 30% of total trips for Salfit City, while for Jericho City were
15% of total trips.

Table 5.4: Distribution of Daily Household Trips by Purpose for Salfit

in Comparison with Jericho

Trip Purpose Salfit City Jericho City
Work 25.1% 23.0%
Education 25.1% 27.0%
Shopping 7.7% 22.0%
Social 30.1% 15.0%
Recreational 12.0% 13.0%
Total 100.0% 100.0%

Table 5.4 shows that the percent of work and education trips are 25.1% for
Salfit City, while for Jericho City were 23% and 27%, respectively. The
percent of work, education and recreational trips are almost equal for the two
cities.

For shopping trips, Table 5.4 shows that there is a high difference between
both cities; the percent of shopping trips in Jericho City is more than in Salfit
City due to the wide and extended area of Jericho City in comparison with

Salfit City, which is smaller than Jericho.
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For social trips, Table 5.4 shows that Salfit City has about 30% of social trips
where Jericho City has 15%, and mainly that is due to the closer social
relations between the people living in Salfit City, where the population is
almost homogeneous with high social interaction.

The temporal distribution of trips is important in planning to determine peak
periods. The distribution of household’s trips is shown in Table 5.5. The
table shows two peak periods. A considerable share of the generated trips
(43.1%) are made within the afternoon peak period. The percent of daily trips
made after 4:00 PM are almost equal for both cities. According to survey
data for Salfit City, about 37% of trips are made before 8 AM, during the

morning peak period, which is equal to that for Jericho City.

Table 5.5: Distribution of Daily Household Trips by period for Salfit in

comparison with Jericho

Trip Purpose Salfit City Jericho City
Before 8:00 AM 36.9% 37.0%
8:00 - 9:00 AM 5.9% 8.0%

9:00 AM- 12:00 PM 10.1% 4.0%

12:00 — 4:00 PM 4.0% 8.0%
After 4:00 PM 43.1% 43.0%
Total 100.0% 100.0%

For the trips made before 8:00 AM, most of people work and study in
government institutions and private companies. Therefore, they leave their
homes before 8:00 AM, which is the official start time.

The percent of trips conducted at the midday in Jericho City is less than Salfit

City due to the high temperature degree and weather conditions. The final
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results show that there is a high similarity between Salfit City and Jericho
City, such as the mean and distribution of daily trips made before 8:00 AM
and daily trips made after 4:00 PM.

5.2.2 Descriptive Statistics of Independent Variables

e Household Size
One of the most important independent variables is the household size. This
variable has effect on the total number of trips conducted by the household.

Table 5.6 lists descriptive statistics data for the size of household.

Table 5.6: Descriptive Statistics for the Size of Household for Salfit in

Comparison with Jericho

City | Mean Star_lda_lrd Maximum | Minimum | Range Sar_nple

Deviation Size
Salfit | 4.01 1.761 9 1 8 253
Jericho | 4.66 1.626 9 1 8 713

Table 5.6 shows that the average of household size in Salfit City is around

4.0 and in Jericho is around 4.7. The maximum and minimum number of

persons in the two cities are identical.

e Gender Distribution

With regard to gender distribution, which is important variable, Table 5.7

shows gender distribution in each city.
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Table 5.7: Gender Distribution of the Sample for Salfit in Comparison

with Jericho
Gender Salfit City Jericho City
Males 50.5% 49.0%
Females 49.5% 51.0%
Total 100.0% 100.0%

The results from table show that the percent of males and females are
approximately equal in Salfit City and in Jericho City, and the values were
analogical between two cities.

e Number of Males
Table 5.8 shows the statistics, which describe the distribution of males for

Salfit City and for Jericho City in the household.

Table 5.8: Descriptive Statistics of Distribution for Males in the

Household for Salfit in Comparison with Jericho

City | Mean Star)da_\rd Maximum | Minimum | Range Sar_nple
Deviation Size
Salfit | 2.02 1.199 6 0 6 253
Jericho | 2.32 1.216 7 0 7 713

In reference to Table 5.8, it is clear that the average number of males in Salfit
City is around 2.0. It is slightly less than that to Jericho City, in which the
average number of males is 2.3. The maximum number of males in Salfit
City is 6 where was found 7 males in Jericho City. The minimum number of
males for each city is zero.

e Number of Females
The descriptive statistics for females’ distribution in the household for Salfit

City and for Jericho City are illustrated in Table 5.9.
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Table 5.9: Descriptive Statistics of Distribution for Females in the

Household for Salfit in Comparison with Jericho

City | Mean Star_lda}rd Maximum | Minimum | Range Sar_nple
Deviation Size
Salfit | 1.98 1.068 5 1 4 253
Jericho | 2.38 1.206 7 0 7 713

With respect to Table 5.9, the average number of females in Salfit City and
in Jericho City is around 2.0 and 2.4, respectively. The maximum number of
females in the household is 5 in Salfit City and 7 in the Jericho City. For the
minimum number of females, the data shows that is 1 female in Salfit City,
and 0O for Jericho City.
e Number of Employed Persons

In the household, the number of persons who are employed was
considered one of the independent parameters. The descriptive statistics
for employed persons in the household for Salfit and Jericho cities are

illustrated in Table 5.10.

Table 5.10: Descriptive Statistics for Employed Persons in the

Household for Salfit in Comparison with Jericho

City | Mean Star_lda_lrd Maximum | Minimum | Range Sar_nple

Deviation Size
Salfit | 1.39 0.933 4 0 4 253
Jericho | 1.46 0.722 4 0 4 713

The descriptive statistics show that the average number of persons who are
employed is around 1.4 for Salfit City and 1.5 for Jericho City. The
maximum number and minimum number is 4 and O for each city,

respectively, as presented in Table 5.10.
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e Number of Persons Receiving Education
The descriptive statistics, which describe the number of persons who are
receiving education for Salfit and Jericho cities in the household, are

illustrated in Table 5.11.

Table 5.11: Descriptive Statistics for Persons Receiving Education in

the Household for Salfit in comparison with Jericho

City | Mean Star_lda_lrd Maximum | Minimum | Range Sar_nple
Deviation Size
Salfit | 1.61 1.499 7 0 7 253
Jericho | 1.88 1.589 7 0 7 713

The average number of persons who are receiving education in the household

is around 1.6 in Salfit City and 1.9 in Jericho City. The maximum and

minimum values for two cities are identical, which is 7 and 0, respectively.
e Age Distribution

The household age was divided into five categories. Table 5.12 shows five

age categories for the distribution of household survey respondents for Salfit

in comparison with Jericho.

Table 5.12: Distribution of Household Survey Respondents by Age

Categories for Salfit in Comparison with Jericho

Age Group Salfit City Jericho City
Under 16 29.9% 32.0%
17 - 30 29.6% 33.0%
31-50 22.0% 27.0%
51-64 13.4% 6.0%
Above 65 5.1% 2.0%
Total 100.0% 100.0%
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The results show that the highest percent was for the combined category of
under 16 and between 17-30 years in Salfit City. In comparison with Jericho
City, the distribution shows that the highest percent was in the same
categories of Salfit.
e Number of Licensed Drivers
The descriptive statistics for the number of licensed drivers for Salfit and

Jericho cities in the household are illustrated in Table 5.13.

Table 5.13: Descriptive Statistics for the Number of Licensed Drivers

by a household for Salfit in Comparison with Jericho

City | Mean Star_lda_lrd Maximum | Minimum | Range Sar_nple
Deviation Size
Salfit | 1.18 0.988 6 0 6 253
Jericho | 1.06 0.892 5 0 5 713

The average number of licensed drivers for Salfit City and Jericho City is
around 1.2 and 1.1, respectively. The maximum number for Salfit City and
for Jericho City is 6 and 5, respectively, where the minimum number is zero
for both.
e Transportation Vehicles

The owned transportation vehicles, whether owned motorized or non-
motorized, were divided into three categories. The distribution of the
vehicles shows that nearly 89.0% of the owned vehicles were cars in Salfit
and 76.0% of in Jericho as per shown in Table 5.14. The percent of bicycles
was 7.8% in Salfit City, where the percent of bicycles in Jericho City was

23.0%.
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Table 5.14: Distribution of Owned Transportation Vehicles for Salfit

in Comparison with Jericho within All Households

Transportation Vehicle % in Salfit City % in Jericho City
Cars 88.9% 76.0%
Bicycles 7.8% 23.0%
Motorcycles 3.3% 1.0%
Total 100.0% 100.0%

For the owned transportation vehicles by a household; number of cars,

number of bicycles and number of motorcycles, Table 5.15 indicates the

descriptive statistics for the Salfit City in comparison with Jericho City.

Table 5.15: Descriptive Statistics of Transportation Vehicles Owned by

a Household for Salfit in Comparison with Jericho

Number of Cars
City | Mean Star)da}rd Maximum | Minimum | Range Sar_nple
Deviation Size
Salfit | 0.53 0.612 3 0 3 253
Jericho | 0.59 0.586 3 0 3 713
Number of Bicycles
City | Mean Star_lde}rd Maximum | Minimum | Range Sample
Deviation Size
Salfit | 0.05 0.246 2 0 2 253
Jericho | 0.18 0.443 3 0 3 713
Number of Motorcycles
City | Mean Star_lda}rd Maximum | Minimum | Range Sar_nple
Deviation Size
Salfit | 0.02 0.138 1 0 1 253
Jericho | 0.01 0.075 1 0 1 713

Table 5.15 shows that the average number of cars is around 0.50 for Salfit

City and 0.60 for Jericho City. The maximum number of cars owned by a

household in Salfit city was 3, which was equal the maximum number for

Jericho.
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The results show that the average number of bicycles owned by a household
in Salfit City is around 0.1, while for Jericho City is around 0.2. The table
shows that the maximum number of bicycles owned by a household in Salfit
City is 2 and the minimum is zero.
With reference to Table 5.15, it is noticed that the maximum number of
motorcycles owned by household in Salfit City or in Jericho City is 1, where
the minimum value is zero.

e Monthly Household Income
For the monthly household income, Table 5.16 illustrates the average
income, the maximum and minimum values for Salfit City in comparison
with Jericho City.
Table 5.16: Descriptive Statistics for the Monthly Income by a

household for Salfit in Comparison with Jericho (in NIS)

City | Mean Star)da}rd Maximum | Minimum | Range Sar_nple

Deviation Size
Salfit | 4,750 3.070 30,000 700 29,300 | 253
Jericho | 3,880 2.158 20,000 1,000 19,000 | 713

With reference to the table, the descriptive statistics show that the average
value is 4,750 NIS in Salfit City, while the average value in Jericho city is
3,880 NIS. The maximum income for Salfit City and Jericho City is 30,000
NIS and 20,000 NIS, while the minimum number is 700 NIS and 1,000 NIS,

respectively.
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5.3 General Trip Generation Model

5.3.1 Estimated Model for Salfit City

The collected data were used to develop the general trip generation model
using multiple linear regression analysis. The conducted analysis considered
the most suitable variables among the sixteen independent variables. The
best estimated general trip generation model is:

Y =2.597+1.249*X,+1.239* X5 (5.1)
The variables included are the number of persons who are employed (X,)
and the number of persons who are receiving education (Xs). Table 5.17
indicates the regression analysis results for Equation (5.1). Assessment of

the model is presented in the following sub-section.

Table 5.17: Regression Results for General Trip Generation Model of

Salfit City

Coefficient SEtfrnodr' t-Stat | P-value | VIF

Intercept 2.597 0.218 11.906 | 0.000
Xa 1.249 0.120 10.422 | 0.000 |1.028
Xs 1.239 0.074 16.650| 0.000 |1.028

R? 0.643

F-value 228.024

Sample Size 256
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5.3.1.1 Model Assessment

1) Interpretation of Regression Coefficients
The results of regression analysis illustrate that the general trip
generation model for Salfit City can be explained considering two
variables as per Equation (5.1). The value of coefficient for independent
variable (X,) is 1.249 and the sign is positive. This indicates that as the
number of persons who are employed increases in the household, the
number of daily generated trips will increase. The variable (Xs) has a
coefficient of 1.239, which indicates that the increase in the number of
persons who are receiving education, will lead to increase average daily
generated trips, with almost the same weight as the number of persons
who are employed. This means that the relationship is positive between
the number of persons who are receiving education and the number of
daily household trips as expected.
2) Testing Coefficients: T-Test Individual

The value of t-statistic test for the coefficient of the explanatory variable
X4 (number of persons who are employed in the household) is 10.422.
The value of t- statistic test indicates that the variable is statically
significant at 99.99%. This means that the hypothesis that the number of
persons who are employed in the selected household has a positive or
negative effect on the daily generated trips is accepted.

With reference to Table 5.17, the t-value for the coefficient of the
explanatory variable Xs (number of persons who are receiving education

in the household) is 16.650, which is statistically significant at 99.99%.
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Thus, the null hypothesis that the number of persons who are receiving
education (Xs) does not has an effect on the number of daily trips
generated by a household (Y) is rejected, and the alternative hypothesis
that number of persons who are receiving education and the number of
generated daily trips are positively related is accepted.
The results show that the two variables have an influence on the
dependent variable (number of daily trips generated by a household).

3) Testing for Multicollinearity: Pearson’s Correlation and (VIF)
The correlation matrix is included in Appendix B (Table B-1), this matrix
will be considered in the process of model building. The correlation
between X, and Xsis 0.166, the correlation between Xsand Xg, is 0.865
and so on. The first value of correlation is low and this means there is no
multicollinearity problem, but the second value of correlation is very
high and there is multicollinearity problem.
For VIF test, Table 5.17 shows the VIF value for each of the independent
variables, which included in the general trip generation model. The VIF
value for independent variables X4 and Xs is 1.028, which is considering
less than 10. Regarding check multicollinearity, this value shows that
there is no problem in the estimated general model.

4) Testing Goodness of Fit: R-Squared (R?)
The value of R?for the estimated model is 0.643. This implies that the
explanatory variables (X; and Xs) included in the generated model

explained 64.3% of the variation in the total number of daily trips
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generated by a household, this indicating that the model shows good

explanation of data variability.

Table 5.18: ANOVA Table for General Trip Generation Model of Salfit
City

5) Testing Overall Significance of Model: F-Test

Degrees | Sum of Mean F-value | Significance
of Squares | Square
Freedom
Regression 2 1407.567 | 703.783 | 228.024 2*10°
Residual 253 780.871 3.086
Total 255 2188.438

Table 5.18 presents the F-statistics value for the general trip generation
model, which is 228.024. Since this is a high value, the null hypothesis that
the number of persons who are employed (X;) and the number of persons
who are receiving education (Xs) have no impact on the total number of
daily trips generated by a household (Y) is rejected statistically at the
99.99% level and the alternative hypothesis that the explanatory variables
X4 and Xs are jointly affect the dependent variable is accepted.

Table 5.18 is an ANOVA table that presents the analysis of the total variance
in the dependent variable, which is 2188.438. There are two sources for the
variance, the first is due to regression, which is 1407.567 and the second is
due to errors or residuals, which is 780.871.

Table 5.18 shows the value of mean square for regression variance, which
is 703.783 (determined by dividing sum of squares on degrees of freedom)

and for residual variance is 3.086 (determined also by dividing the relevant
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sum of squares on the respective degrees of freedom). These values are used
to determine the F value of 228.024 (using Equation (3.8)). This indicates
that the regression coefficients are jointly relevant, therefore, the two related

variables (X;and Xs) are together significant in the model.

5.3.1.2 Model Verification

The process of determining whether the estimated model and its predicted
data accurately represents the actual conditions and ensures that the model
does what it is intended to do, is called model verification. The verification
is done by forecasting the dependent variable using the estimated model and
comparing them to survey observations that were not used in estimating the
model. If the forecasts result and the survey observations are in acceptable
agreement, the model could be considered verified.

To verify the estimated general trip generation model, Table 5.19 includes
the comparison of 53 randomly selected observations of the observed
(actual) values of total trips generated by a household with the number of
daily trips generated by a household (YY) using the estimated regression

model.
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Table 5.19: Difference between Actual and Estimated General Trips

for Salfit City
Observation Actual Y Estimated Y Difference
Sample (257) 8 6.33 1.67
Sample (258) 8 7.56 0.44
Sample (259) 4 2.60 1.40
Sample (260) 6 3.85 2.15
Sample (261) 3 7.56 -4.56
Sample (262) 9 6.33 2.67
Sample (263) 6 5.09 0.92
Sample (264) 3 5.10 -2.10
Sample (265) S) 3.85 1.15
Sample (266) 10 8.81 1.19
Sample (267) 6 7.56 -1.56
Sample (268) 7 7.57 -0.57
Sample (269) 4 5.09 -1.09
Sample (270) 10 7.56 2.44
Sample (271) 8 5.09 2.92
Sample (272) 7 6.33 0.67
Sample (273) 6 7.57 -1.57
Sample (274) 5 5.09 -0.09
Sample (275) 4 5.09 -1.09
Sample (276) 4 3.85 0.15
Sample (277) 2 2.60 -0.60
Sample (278) 12 8.80 3.20
Sample (279) 11 10.05 0.95
Sample (280) 12 11.29 0.71
Sample (281) 5 3.85 1.15
Sample (282) 8 7.56 0.44
Sample (283) 8 10.05 -2.05
Sample (284) 18 11.29 6.71
Sample (285) 6 5.10 0.90
Sample (286) 10 10.05 -0.05
Sample (287) 11 7.57 3.43
Sample (288) 9 8.82 0.18
Sample (289) 6 5.09 0.92
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Sample (290) S) 3.85 1.15
Sample (291) 12 11.28 0.72
Sample (292) 8 7.56 0.44
Sample (293) 1 2.60 -1.60
Sample (294) 9 7.57 1.43
Sample (295) 3 3.85 -0.85
Sample (296) 10 8.81 1.19
Sample (297) 13 10.04 2.96
Sample (298) 10 6.33 3.67
Sample (299) 4 5.09 -1.09
Sample (300) 3 3.85 -0.85
Sample (301) 12 11.30 0.70
Sample (302) 1 3.85 -2.85
Sample (303) 6 6.34 -0.34
Sample (304) 4 3.85 0.15
Sample (305) 1 2.60 -1.60
Sample (306) 7 6.32 0.68
Sample (307) 3 2.60 0.40
Sample (308) 5 6.32 -1.32
Sample (309) 3 6.32 -3.32

Total 361 340.31 20.69

Tables 5.20 shows the descriptive analysis for the actual and estimated daily
trips generated by a household for each of the randomly selected
observations. Appendix B (Table B-2) shows that there is no significant
difference at the 90% level in the comparison between the average estimated
trips and of actual trips. This means that the estimated general trip generation

model is suitable and is representative for Salfit City.
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Household Trips for Salfit City

and Estimated Daily

Actual Y Estimated Y
Mean 6.811 6.420
Standard Error 0.489 0.347
Median 6.000 6.334
Standard Deviation 3.562 2.528
Count 53 53

5.3.2 Transferred General Trip Generation Model from Jericho City

The general trip generation model estimated by Dodeen (2014) used the

cross-section data collected from the 713 respondents. The model was:

Y =183+ 1.29X, + 1.35X5 + 0.2Xs + 0.28Xg + 0.07X15

(5.2)

Table 5.21 shows the regression results for Equation (5.2).

Table 5.21: Regression Results for General Trip Generation Model of

Jericho City
Stand.
Coefficient Error t-Stat | P-value VIF
Intercept 1.83 0.184 9.92 | 0.0001
Xy 1.29 0.098 13.21 | 0.0001 1.183
Xs 1.35 0.058 23.04 | 0.004 2.060
Xe 0.20 0.068 2.91 0.038 2.114
Xo 0.28 0.136 2.08 0.038 1.176
Xis 0.07 0.034 2.07 | 0.0001 1.280
R? 0.691
F-value 315.590
Sample Size 713
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The estimated model generated for Jericho City depends on five variables
as shown in Equation (5.2). The first variable is the number of persons who
are employed (X,), the second variable is number of persons who are
receiving education (Xs), the third variable is the number of persons who are
under 16 years (Xg), the fourth variable is number of persons who are
between 51 and 64 years (Xg) and the last variable is monthly household
income in thousand NIS (X3s). It is noticed that all coefficients in the model
have a positive sign. The number of daily household trips variable has a
positive relationship with each of the independent variables with different
effect for each variable as per the coefficient values for each of the
parameters. The t-statistics values indicate that all the included variables
were significant at 95% level.

Table 5.21 indicates that the R? value of the general trip generation model is
about 0.69. This shows that the explanatory variables included in the model
explains about 69% of the variation in the total number of daily trips made

by a household, which is a good value.

5.3.2.1 Transferred General Model by Updating Model Coefficients

As was mentioned previously, the second objective of this research is to
check the spatial transferability using two approaches. The second approach
IS by updating model coefficients for the already estimated trip generation
models for Jericho City to Salfit City. This means updating the coefficient
for each variable in the model. Thus, the estimated model for Salfit City

became:
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Y = 2417 + 1.176X4 + 1.276Xs - 0.026X¢ + 0.188Xy + 0.032X15  (5.3)

Table 5.22 shows the regression results for Equation (5.3).

Table 5.22: Regression Results for Transferred General Trip

Generation Model by Updating Model Coefficients

Stand.
Coefficient Error t-Stat | P-value VIF
Intercept 2417 0.250 9.666 | 0.000

Xq 1.176 0.134 8.752 | 0.000 1.291
Xs 1.276 0.148 8.608 | 0.000 4.069
Xs -0.026 0.172 - 0.881 4.264
Xo 0.188 0.159 1.182 | 0.238 1.159
Xi5 0.032 0.040 0.796 | 0.427 1.264

R? 0.646

F-value 91.57

Sample Size 256

For Equation (5.3), all independent variables are the same for the
independent variables in Equation (5.2), but the coefficients differ, while the
sign for one of explanatory variable (Xg) is different. For example, the
coefficient of X, in the Equation (5.3) and Equation (5.2) is 1.176 and 1.29,
respectively. The intercept-y value is 2.417 in Equation (5.3), while itis 1.83
in Equation (5.2).

It is noticed that the coefficient of variable X (number of persons who are
under 16 years) is very low (0.026) and has a negative sign, which has a
minor effect on the model. This indicates that as the number of persons
who are under 16 years increases in the household, the average number of

daily household trips (Y) will slightly decrease. This is not as expected.
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With regard to testing the individual coefficients (T-Test), as per Table 5.22,
the coefficient of explanatory variable X, (number of persons who are
employed in the household) has a t-statistic value of 8.752, which means that
the variable is significant at 99.99%. This shows that the number of persons
who are employed has a positive effect on the average number of total daily
generated trips (). Similarly, as the t-value for the coefficient of Xs
(number of persons who are receiving education) is 8.608; the variable is
significant at 99.99%.
On the other hand, the t-statistic value for the coefficient of explanatory
variable Xg (number of persons who are under 16 years in the household) is
-0.15. The value of t-statistic indicates that the explanatory variable is
significant only at the 11.9% level.
Similarly, the coefficient of the variable Xq (number of persons who are
between 51 and 64 years) has a t-statistic value of 1.182, which is less than
2 and statistically significant at 76%. Finally, the t-statistic value for the
coefficient of explanatory variable X;s (Monthly household income) is
0.796, which is also significant at 57% level. Thus, the null hypothesis that
the number of persons who are under 16 years (Xs), number of persons who
are between 51 and 64 years (Xy) and monthly household income (X35) have
no effect on the total number of daily trips generated by a household (Y) is
accepted.
In summary, the regression coefficients for the explanatory variables X, and
Xs have t-statistics above two, while the coefficients for the variables X,

X, and Xis have t-statistics less than two. Therefore, the variables (Xs, Xo,
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and X;s) shall be eliminated and the explanatory variables X, and Xs shall
be maintained in the transferred model.
With respect to testing multicollinearity; Pearson’s Correlation and VIF test
are conducted. Table 5.22 summarizes the VIF value for each of the
independent variable, which included in the estimated model. The value of
the VIF test for each independent variable included in this model is less than
10, this indicates that there is no multicollinearity problem in the related
model.
However, the value of Pearson’s correlation value between the number of
persons who are receiving education (Xs) and the number of persons who
are under 16 years (Xs) is very high and equals to 0.865. This means the
hypothesis that Xs and Xs are positively correlated is true. Therefore, the
model shall has one of the two variables (Xs) and the other shall be
eliminated (Xe).
The result of testing of goodness of fit shows a relatively good value R? of

0.65 as illustrated in Table 5.22.

5.3.2.2 Modified General Trip Generation Model for Jericho City

Based on the previous results for statistical tests and analysis, the general
trip generation model with the independent variables X, and Xs was
generated for Jericho City using the cross-section data from the 713
respondents. The modified model is presented in Equation (5.4).

Y modified = 2.127 + 1.353X, + 1.483Xs (5.4)

Table 5.23 indicates the regression analysis results for Equation (5.4).
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Table 5.23: Regression Results for the Modified General Trip
Generation Model for Jericho City

Stand.

Coefficient Error t-Stat | P-value VIF

Intercept 2.127 0.166 12.856 0.000
X4 1.353 0.090 14.962 0.000 1.000
Xs 1.483 0.041 36.125 0.000 1.000

R? 0.684

F-value 769.725
Sample Size 713

With reference to Table 5.23, the t-statistic values for the coefficients of
explanatory variables are considerably more than two. Thus, the
independent variables X4 and Xs are significant at 99.99%, this indicating
that each has an influence on the number of daily trips per a household.

Table 5.23 shows a relatively good value R? of 0.684.

5.3.2.3 Transferred Modified General Trip Generation Model Using

Native Transfer Approach

The modified general trip generation model estimated for Jericho City is:

Y modified = 2.127 + 1.353X4 + 1.483X5 (5.4)
With respect to transferred model using this approach, the model which is
applied is the same model estimated for Jericho City. Appendix C (Table C-
1) includes the comparison of 53 randomly selected observations of the
observed (actual) values of daily trips generated by a household with the
total number of daily trips generated by a household (YY) using the modified

model in the Jericho City.
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Appendix C (Tables C-1 and C-2) shows the difference and the descriptive
statistics for the actual daily trips generated by a household and the
estimated daily trips generated by a household based on modified model for
each of the randomly selected observations. The comparison between the
average of estimated trips and the average of actual trips using standard
deviation of the difference in means, indicates that there is no significant
difference at the 90% level; see Appendix B (Table B-3). The %RTE
measure to check the transferability of the general model from Jericho to
Salfit City is applied. It is noticed that the value of %RTE is 5.44%, which
is less than 25%. This means that the transferred general trip generation
model using native transfer approach is suitable and is representative for

Salfit City.

5.3.2.4 Transferred Modified General Model by Updating Model

Coefficients

With respect to the transferred model using this approach, it will be the same
model under Equation (5.1) due to the similarity of model structure between
Jericho and Salfit cities (i.e., with the same independent variables). The
difference between the actual and estimated general trips and the descriptive
analysis data for the model equation is as presented Tables 5.19 and 5.20.
The comparison between the average of estimated trips and the average of
actual trips using standard deviation of the difference in means, indicates
that there is no significant difference at the 90% level; see Appendix B

(Table B-4). The %RTE measure to check the transferability of the general
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model from Jericho to Salfit City, showed that the value of %RTE is 0.00%,
which is less than 25%. This value indicates that the transferred general trip
generation model by updating model coefficients is well expressing

observed behavior and is suitable and is representative for Salfit City.

5.3.3 Conclusions

The presented results show that the general trip generation model for Salfit
City depends on the number of persons who are employed and on the
number of persons who are receiving education in the household. The R?
value for the model is 0.643, which is considered as a good value. The
comparison between the average of estimated trips and the average of actual
trips indicates that the difference is not significant, and the estimated general
trip generation model is suitable and is representative for Salfit City.

The general trip generation model that was generated for Jericho City
depends on five explanatory parameters, but due to high value of Pearson’s
correlation between some of the explanatory parameters, such as Xsand X,
and due to low value of t-statistic for some of the explanatory parameters,
the explanatory parameters Xs, Xg and Xis were eliminated and a new
general trip generation model is estimated using the cross-section data from
the 713 respondents of Jericho. The new estimated model depends on the
same variables in Salfit City but with different values of coefficients. The
R?2 value for the model is 0.684, which shows a good value.

The first method of spatial transferring for the general model from Jericho

City to Salfit City is native transfer; without updating the coefficients of
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explanatory variables. It is noticed that the results of comparison between
the average of the estimated trips with the average of the actual trips are not
significantly different at the 90%. The transferability of the general trip
generation model was examined using the %RTE measure, which was found
to be 5.44%. This result indicates that the transferred general trip generation
model using native transfer approach is suitable and thus saves money and
time.

The second method of spatial transferring for the general model from Jericho
City to Salfit City is with updating the coefficients of the explanatory
parameters. In this case, the model which is considered as the transferred
model with updating the coefficients is the same model, which was
generated in Salfit City, because the explanatory variables are the same.
Therefore, there is no relative transfer error. The comparison between the
average of the estimated trips and the average of the actual trips are not
significantly different at the 90%. This shows that the transferability of the
general model from Jericho to Salfit City by updating model coefficients is
suitable and is representative for Salfit City and will significantly reduce the
cost, effort, and time for planning agencies as compared with estimating new

models.

5.4 Trip Generation Models by Purpose

This research deals with trip generation models based on trip purpose. Five
purposes were considered; work, educational, shopping, social, and

recreational. After developing models for Salfit City, the models of Jericho
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City were transferred using the two adopted approaches as presented later in

this section.

5.4.1 Work Trip Generation Model

5.4.1.1 Estimated Model for Salfit City

By using the multiple linear regression analysis, the best estimated work trip
generation model is:

Y1=0.149+0.831*X,+0.125*X7+0.25* X, (5.5)
Table 5.24 presents the regression analysis results for Equation (5.5). The
analysis results of the daily work trip generation model using the Excel

program are included in Appendix D.

Table 5.24: Regression Results for Work Trip Generation Model of

Salfit City
Coefficient Stand. t-Stat P-value VIF
Error

Intercept 0.149 0.073 2.045 0.042
Xa 0.831 0.046 18.194 0.000 1.312
X7 0.125 0.042 2.983 0.003 1.228
X1z 0.25 0.063 3.952 0.000 1.086

R? 0.695

F-value 191.048
Sample Size 256

Appendix D (Tables D-3 and D-4) shows the difference and the descriptive
statistics for the actual and estimated daily work trips by a household for
each of the randomly selected observations. The comparison between the

average of estimated trips and the average of actual trips indicates that there
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Is no significant difference at the 90% level; see Appendix B (Table B-2).
This means that the estimated work trip generation model is suitable and is

representative for Salfit City.

5.4.1.2 Transferred Work Trip Model from Jericho City Using Native

Transfer Approach

The work trip generation model estimated for Jericho City used the cross-
section data collected from the 713 respondents was:

Y1=0.16 +0.97 X4 + 0.04Xs (5.6)
Table 5.25 shows the regression results for Equation (5.6).

Table 5.25: Regression Results for Work Trip Generation Model of

Jericho City
Stand.

Coefficient Error t-Stat | P-value VIF

Intercept 0.16 0.042 3.674 0.000
Xa 0.97 0.022 44.198 0.000 1.005
Xs 0.04 0.019 2.162 0.031 1.005

R? 0.737

F-value 660.797
Sample Size 713

To verify the transferred work trip generation model using native transfer
approach, Appendix D (Tables D-5 and D-6) shows the difference and the
descriptive statistics for the actual and estimated work daily trips generated
by a household for each of the randomly selected observations using the
transferred Equation (5.6). The result of comparison between the average of
actual work trips and the average of estimated work trips indicates that the

transferred model is transferable because there is no significant difference
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at 90% level. Moreover, the value of %RTE measure to check the
transferability of the work model from Jericho to Salfit City is 8.81%, which
Is less than 25%; see Appendix B (Table B-3). This means that the
transferred work trip generation model using native transfer approach is
acceptable, and therefore, it saves a lot of money and time for the planning

agencies.

5.4.1.3 Transferred Work Trip Model from Jericho City by Updating
Model Coefficients

The estimated model for work generation model using Jericho variables and

updating the coefficients based on collected data in Salfit City is:

Y1 = 0.32 + 0.947X, — 0.058X¢ (5.7)

Table 5.26 shows the regression results for Equation (5.7).

Table 5.26: Regression Results for Transferred Work Trip Model by
Updating Model Coefficients

Stand.

Coefficient | Error t-Stat P-value VIF

Intercept 0.320 0.075 4.254 0.000
Xa 0.947 0.043 22.007 0.000 1.070
Xs -0.058 0.050 -1.165 0.245 1.070

R? 0.666

F-value 252.78

Sample Size 256

For Equation (5.7), the coefficient of independent variable X, is 0.947 and
the sign is positive but it is noticed that the coefficient of variable Xs

(number of persons who are between 31 and 50 years in the household) has
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a negative sign. This indicates that as the number of persons who are
between 31 and 50 years increases in the household, the average number of
daily work household trips (Y1) will decrease. Moreover, the coefficient of
Xsg has a t-statistic value of -1.165, which is less than two and statistically
significant at 75.5%. The minimum value of t-test shall be two at the level
of significance 95%. Therefore, the explanatory variable Xgs shall be
eliminated and the explanatory variable X, shall be maintained in the
transferred model. This means that the transferred work trip generation
model using updating model coefficients approach is unsuitable and not

recommended.

5.4.1.4 Conclusions

The presented results show that the R? value for the work model is good.
The comparison between the average of estimated work trips and the
average of actual work trips indicates that the difference is not significant at
90% level, and the estimated work trip generation model is suitable and
expresses the observed behavior in Salfit City.

The transferred model of daily work trips using native transfer method from
Jericho City to Salfit City is evaluated considering statistical tests. It is
noticed that the results of comparison between the average of the estimated
work trips and the average of the actual work trips are not significantly
different. With reference to the %RTE measure to check transferability, the

value shows that the transferred model by native transfer method expresses
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the observed behavior. The final results of analysis and tests show that the
model is considered as a transferable model.
The transferred model of daily work trips with updating models’ coefficients
from Jericho city to Salfit city is evaluated considering statistical tests. The
final results of analysis and tests show that the transferred model is not

recommended.

5.4.2 Education Trip Generation Model

5.4.2.1 Estimated Model for Salfit City

By using the multiple linear regression analysis, the best estimated
education trip generation model is:

Y,=0.982*Xs (5.8)
Table 5.27 presents the regression analysis results for Equation (5.8). Itis to
be stated that the intercept is deleted from the model because its presence in
a previous version of the model was not significant. The analysis results of
the daily education trip generation model using the Excel program are

included in Appendix E.

Table 5.27: Regression Results for Education Trip Generation Model of

Salfit City
Coefficient Stand. t-Stat | P-value VIF
Error
Xs 0.982 0.012 84.476 0.000 0.464
R? 0.965
F-value 7136.146
Sample Size 256
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Appendix E (Tables E-3 and E-4) shows the difference and the descriptive
statistics for the actual and estimated daily education trips generated by a
household for each of the randomly selected observations. The comparison
between the average of estimated trips and the average of actual trips
indicates that the difference is not significant at 90% level; see Appendix B
(Table B-2). This means that the estimated education trip generation model

is suitable and is representative for Salfit City.

5.4.2.2 Transferred Education Trip Generation Model from Jericho
City
The education trip generation model estimated for Jericho City was:

Table 5.28 shows the regression results for Equation (5.9).

Table 5.28: Regression Results for Education Trip Generation Model of

Jericho City
Coefficient Stand. t-Stat P-value
Error
Intercept 0.007 0.016 0.418 0.676
Xs 0.975 0.007 146.432 0.0001
R? 0.968
F-value 21,442.257

Sample Size 713

The estimated education model generated for Jericho City depends on one
variable as per Equation (5.9). The independent variables are the number of
persons who are receiving education in the household. The t-statistic value

for the intercept is 0.418. The value indicates that the intercept is significant
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at 32.4% level. This value is very low and the minimum value of t-test shall
be two at the level of significance 95%.Therefore, the intercept shall be

eliminated from the transferred model.

5.4.2.3 Modified Education Trip Generation Model for Jericho City

Based on the previous results for statistical tests and analysis, the education
trip generation model with the independent variable Xs was generated for
Jericho City using the cross-section data from the 713 respondents. The
modified model is presented in Equation (5.10):

Y 2 modified = 0.977Xs (5.10)

Table 5.29 shows the regression results for Equation (5.10).

Table 5.29: Regression Results for Modified Education Trip Generation
Model of Jericho City

Coefficient Stand. t-Stat P-value
Error
Xs 0.977 0.004 227.576 0.000
R? 0.986
F-value 51790.82
Sample Size 713

5.4.2.3 Transferred Modified Education Trip Generation Model Using

Native Transfer Approach

With respect to transferred model using this approach, the model, which is
applied, is the same model estimated for Jericho City (Equation (5.10)).
To verify the transferred education trip generation model using native

transfer approach, Appendix E (Tables E-5 and E-6) shows the difference
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and the descriptive statistics for the actual and estimated education trips
generated by a household for each of the randomly selected observations
using the transferred Equation (5.10). The result of comparison indicates
that the transferred model is transferable because there is no significant
difference at 90% level. Moreover, the value of %RTE measure to check the
transferability of the education model from Jericho to Salfit City is 0.298%,
which is less than 25%; see Appendix B (Table B-3). This means that the
transferred education trip generation model using native transfer approach

Is acceptable.

5.4.2.3 Transferred Education Trip Model from Jericho City by
Updating Model Coefficients

With respect to the transferred model using this approach, the transferred
model will be the same model under Equation (5.8) due to the similarity of
model structure between Jericho and Salfit Cities (i.e., with the same
independent variable). The difference between the actual and estimated
education trips and the descriptive analysis data for the model equation is as
presented in Appendix E (Tables E-3 and E-4). The comparison between the
average of estimated education trips and the average of actual education trips
using standard deviation of the difference in means, indicates that the

difference is not significant at 90% level see Appendix B (Table B-4).
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5.4.2.4 Conclusions

The presented results show that the R? value for the education model is
excellent and the results of statistical tests for comparison between the
average of estimated and average of actual values of daily education
household trips show that the estimated model is good and there is no
significant difference. The estimated education trip generation model is
suitable for Salfit City.

The education trip generation model that was generated for Jericho City
depends on one explanatory parameter, but due to low value of t-statistic for
intercept, the intercept was eliminated and a new education trip generation
model was estimated using the cross-section data from the 713 respondents
of Jericho. The new estimated model depends on the same variable in Salfit
City but with different value of coefficient. The R? value for the model is
0.986, which shows a good value.

The transferred model of daily education trips using native transfer method
from Jericho City to Salfit City is evaluated considering statistical tests. The
results of comparison between the average of the estimated trips and the
average of the actual trips are not significantly different at the 90% level.
The transferability of the education trip generation model was examined
using the %RTE measure, which was found to be 0.298%. This result
indicates that the transferred model of daily education household trips using
native transfer approach is suitable.

The model of daily education trips, which is considered as the transferred

model with updating the coefficients is the same model, which was
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generated in Salfit City, because the explanatory variable is the same. This
results in no relative transfer error. The comparison between the average of
the estimated education trips and the average of the actual education trips
are not significantly different at the 90% level. This indicates that the
transferability of the education model from Jericho to Salfit City by updating

model coefficients is suitable and is representative for Salfit Cit.

5.4.3 Shopping Trip Generation Model

5.4.3.1 Estimated Model for Salfit City

By using the multiple linear regression analysis, the estimated shopping trip
generation model is:

Y3 = 0.061*X3+0.169%X1,+0.294* X 16 (5.11)
Table 5.30 presents the regression analysis results for Equation (5.11). The
analysis of the daily shopping trip generation model using the Excel

program are included in Appendix F.

Table 5.30: Regression Results for Shopping Trip Generation Model of

Salfit City
Coefficient Stand. t-Stat | P-value VIF
Error

X3 0.061 0.030 2.032 0.043 1.005
X12 0.169 0.059 2.883 0.004 1.006
X6 0.294 0.076 3.890 0.000 1.011

R? 0.421

F-value 61.431

Sample Size 256
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Appendix F (Tables F-3 and F-4) show the difference and the descriptive
statistics for the actual and estimated daily shopping trips generated by a
household for each of the randomly selected observations. The comparison
between the average of estimated trips and the average of actual trips
indicates that the difference is not significant at 90% level; see Appendix B
(Table B-2). This means that the estimated shopping trip generation model is

unsuitable and is not representative for Salfit City.

5.4.3.2 Transferred Shopping Trip Model from Jericho City Using

Native Transfer Approach

The shopping trip generation model estimated for Jericho was:
Y3=0.282X; + 0.035X5 (512)

Table 5.31 shows the regression results for Equation (5.12).

Table 5.31: Regression Results for Shopping Trip Generation Model of

Jericho City
Stand.

Coefficient Error t-Stat P-value VIF
X1 0.282 0.016 18.016 0.0001 4.363
Xis 0.035 0.017 2.010 0.045 4.363

R? 0.706
F-value 855.615
Sample Size 713

To verify the transferred shopping trip generation model using native transfer
approach, Appendix F (Tables F-5 and F-6) shows the difference and the
descriptive statistics for the actual and estimated shopping trips generated by

a household for each of the randomly selected observations using the
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transferred Equation (5.12). The result of comparison between the average
of actual shopping trips and the average of estimated shopping trips indicates
that the transferred model from Jericho is not recommended because there is
a significant difference at 90% level. Moreover, the value of %RTE measure
to check the transferability of the shopping model from Jericho to Salfit City
IS 79.43%, which is considerably more than 25%; see Appendix B (Table B-
3). This means that the transferred shopping trip generation model using

native transfer approach is unsuitable.

5.4.3.3 Transferred Shopping Trip Model from Jericho City by
Updating Model Coefficients

The estimated model for shopping generation model using Jericho model

variables and updating the coefficients based on collected data in Salfit City is:

Y3 =0.068X; + 0.034X15 (5.13)

Table 5.32 shows the regression results for Equation (5.13).

Table 5.32: Regression Results for Transferred Shopping Trip Model
by Updating Model Coefficients

Coefficient Stand. t-Stat P-value VIF
Error
X1 0.068 0.015 4.452 0.000 1.058
X1s 0.034 0.012 2.841 0.005 1.058
R? 0.371
F-value 75.02
Sample Size 256

To verify the transferred shopping trip generation model using updating

model coefficients approach, Appendix F (Tables F-7 and F-8) shows the
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difference and the descriptive statistics for the actual and estimated shopping
daily trips generated by a household for each of the randomly selected
observations using the transferred Equation (5.13). The result of comparison
between the average of actual trips and the average of estimated trips
indicates that the transfer for the model from Jericho is not recommended
because there is a significant difference at 90% level. Moreover, the %RTE
measure to check the transferability of the shopping model, showed that the
value of %RTE is 47.34%, which is more than 25%; see Appendix B (Table
B-4). This means that the transferred shopping trip generation model using

updating model coefficients approach is unsuitable and not recommended.

5.3.3.4 Conclusions

The above analysis shows that the R? value for the model is low and the
comparison between the average of estimated shopping trips and the average
of actual shopping trips indicates that there is a significant difference at the
90% level. The estimated shopping trip generation model is unsuitable and
is not capable of expressing the observed behavior in Salfit City.

The transferred model of daily shopping trips using native transfer method
from Jericho City to Salfit City is evaluated considering statistical tests. It is
noticed that the results of comparison between the average of the estimated
shopping trips and the average of the actual shopping trips are significantly
different. With reference to the %RTE measure to check transferability, the

value shows that the transferred model by native transfer method is not
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capable of expressing the observed behavior. The final results show that the
model is considered not good and unsuitable to transfer.

The transferred model of daily shopping trips with updating models’
coefficients from Jericho city to Salfit city is evaluated considering statistical
tests. The R? value for the transferred model is 0.371, which is low. The
results of comparison between the average of the estimated shopping trips
and the average of the actual shopping trips showed that there are
significantly different. The value of %RTE measure indicates that the
transferred model by updating models’ coefficients method is not capable of
expressing the observed behavior. The final results of analysis and tests
show that the transferred model is not recommended and it is unsuitable to

transfer this model from Jericho City to Salfit City.

5.4.4 Social Trip Generation Model

5.4.4.1 Estimated Model for Salfit City

By using the multiple linear regression analysis, the best estimated social trip
generation model is:

Y, = 0.441%X; (5.14)
Table 5.33 presents the regression analysis results for Equation (5.14). The
analysis results of the daily social trip generation model using the Excel

program are included in Appendix G.
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Table 5.33: Regression Results for Social Trip Generation Model of

Salfit City
Stand.
Coefficient Error t-Stat P-value VIF
X1 0.441 0.020 21.364 0.000 1.039
R? 0.641
F-value 456.45
Sample Size 256

Appendix G (Tables G-3 and G-4) shows the difference and the descriptive
statistics for the actual and estimated daily social trips generated by a
household for each of the randomly selected observations. The comparison
between the average of estimated trips and the average of actual trips
indicates that there is a significant difference at the 90% level; see Appendix
B (Table B-2). This means that the estimated social trip generation model is

unsuitable and is not representative for Salfit City.

5.4.4.2 Transferred Social Trip Model from Jericho City Using Native
Transfer Approach

The social trip generation model estimated for Jericho was:
Y4=0.29X5+ 0.29X, - 0.11 X5 (515)

Table 5.34 shows the regression results for Equation (5.15).

Table 5.34: Regression Results for Social Trip Generation
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Model of Jericho City

Stand.

Coefficient Error t-Stat P-value VIF
X3 0.29 0.028 10.188 0.001 2.971
X4 0.29 0.053 5.409 0.001 4.022
X7 -0.11 0.037 -2.857 0.004 2.944

R? 0.435
F-value 182.453
Sample Size 713

To verify the transferred social trip generation model using native transfer
approach, Appendix G (Tables G-5 and G-6) shows the difference and the
descriptive statistics for the actual and estimated social trips generated by a
household for each of the randomly selected observations using the
transferred Equation (5.15). The result of comparison between the average
of actual social trips and the average of estimated social trips indicates that
the transferred model from Jericho is not recommended because there is a
significant difference at 90% level. Moreover, the value of %RTE measure
to check the transferability of the social model from Jericho to Salfit City is
232.8%, which is more than 25%; see Appendix B (Table B-3). This means
that the transferred social trip generation model using native transfer

approach is unsuitable.

5.4.4.3 Transferred Social Trip Model from Jericho City by Updating

Model Coefficients

The estimated model for social generation model using Jericho model variables
and updating the coefficients based on collected data in Salfit City is:
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Table 5.35 shows the regression results for Equation (5.16).

Table 5.35: Regression Results for Transferred Social Trip Model by
Updating Model Coefficients

Stand.

Coefficient Error t-Stat | P-value VIF
X3 0.667 0.073 9.173 0.000 1.087
Xa 0.102 0.107 0.957 0.340 1.271
Xz -0.206 0.105 1.966 0.050 1.247

R? 0.619

F-value 136.99

Sample Size 256

For Equation (5.16), the coefficient of variable X, (number of persons who
are employed in the household) is 0.102 and has a positive sign. The t-
statistic value for the coefficient of explanatory variable X, is 0.957. The
value indicates that the variable is significant at 66 % level. This value is
very low and the minimum value of t-test shall be two at the level of
significance 95%. Therefore, the explanatory variable X, shall be eliminated
from the transferred model. This means that the transferred social trip
generation model using updating model coefficients approach is unsuitable

and not recommended.

5.4.4.4 Conclusions

The presented results show that the R? value for the model is good but the
comparison between the average of estimated social trips and the average of
actual social trips indicates that there is a significant difference at the 90%
level. The estimated social trip generation model is unsuitable and is not

capable of expressing the observed behavior in Salfit City.



96

The transferred model of daily social trips using native transfer method from
Jericho City to Salfit City is evaluated considering statistical tests. It is
noticed that the results of comparison between the average of the estimated
social trips and the average of the actual social trips are significantly
different. With reference to the %RTE measure to check transferability, the
value shows that the transferred model by native transfer method is not
capable of expressing the observed behavior. The final results show that the
model is considered not good and unsuitable to transfer.

The transferred model of daily social trips with updating models’
coefficients from Jericho city to Salfit city is evaluated considering statistical
tests. The final results of analysis and tests show that the transferred model
Is not recommended, it is unsuitable to transfer this model from Jericho City
to Salfit City. This result might be because the original model for Jericho

was considered not well explaining the number of social trips.

5.4.5 Recreational Trip Generation Model

5.4.5.1 Estimated Model for Salfit City

By using the multiple linear regression analysis, the best estimated
recreational trip generation model is:

Ys5=0.231*X,+ 0.189*X7 + 0.853*X14 (5.17)
Table 5.36 presents the regression analysis results for Equation (5.17). The
analysis results of the daily recreational trip generation model using the

Excel program are included in Appendix H.
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Table 5.36: Regression Results for Recreational Trip Generation Model

of Salfit City
Coefficient Stand. t-Stat P-value VIF
Error

X2 0.231 0.032 7.195 0.000 1.142
X7 0.189 0.049 3.832 0.000 1.162
X4 0.853 0.348 2.452 0.015 1.035

R? 0.543

F-value 100.32

Sample Size 256

Appendix H (Tables H-3 and H-4) shows the difference and the descriptive
statistics for the actual and estimated daily recreational trips generated by a
household for each of the randomly selected observations. The comparison
between the average of estimated trips and the average of actual trips
indicates that the difference is significant at the 90% level, see Appendix B
(Table B-2). This means that the estimated recreational trip generation model

Is unsuitable and is not representative for Salfit City.

5.4.5.2 Transferred Recreational Trip Model from Jericho City Using

Native Transfer Approach

The recreational trip generation model estimated by for Jericho was:
Ys5=0.18Xs + 0.22Xg + 0.14 X5 (5.18)

Table 5.37 shows the descriptive analysis data for Equation (5.18).
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Table 5.37: Regression Results for Recreational Trip Generation Model

of Jericho City
Coefficient Stand. t-Stat P-value VIF
Error

Xs 0.18 0.032 5.436 0.0001 2.356
Xo 0.22 0.100 2.172 0.030 1.301
Xi1s 0.14 0.019 7.038 0.0001 2.738

R? 0.36

F-value 133.12
Sample Size 713

To verify the transferred recreational trip generation model using native
transfer approach, Appendix H (Tables H-5 and H-6) show the difference
and the descriptive statistics for the actual and estimated recreational trips
generated by a household for each of the randomly selected observations
using the transferred Equation (5.18). The result of comparison between the
average of actual recreational trips and the average of estimated recreational
trips shows that the difference is not significant at 90% level. On the other
hand, the value of %RTE measure to check the transferability of the
recreational model from Jericho to Salfit City is 63.5%, which is more than
25%; see Appendix B (Table B-3). This means that the transferred
recreational trip generation model using native transfer approach is not

recommended.
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5.4.5.3 Transferred Recreational Trip Model from Jericho City by
Updating Model Coefficients

The estimated model for recreational generation model using Jericho model
variables and updating the coefficients based on collected data in Salfit City
IS:

Y5 =0.072Xs5 + 0.195X, + 0.091X5 (5.19)

Table 5.38 shows the regression results for Equation 5.19:

Table 5.38: Regression Results for Transferred Recreational Trip

Model by Updating Model Coefficients

Coefficient Stand. t-Stat P-value | VIF
Error

Xs 0.072 0.032 2.264 0.024 1.067
Xo 0.195 0.070 2.801 0.005 1.085
Xis 0.091 0.014 6.368 0.000 1.064

R? 0.445

F-value 67.56

Sample Size 256

To verify the transferred recreational trip generation model using updating
model coefficients approach, Appendix H (Tables H-7 and H-8) shows the
difference and the descriptive statistics for the actual and estimated
recreational daily trips generated by a household for each of the randomly
selected observations using the transferred Equation (5.19). The result of
comparison between the average of actual trips and the average of estimated
trips indicates that the transfer for the model from Jericho is not
recommended because there is a significant difference at 90% level.

Moreover, the %RTE measure to examine the transferability of the
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recreational model showed that the value of %RTE is 38.3%, which is more
than 25%; see Appendix B (Table B-4). This means that the transferred
social trip generation model using updating model coefficients approach is

unsuitable and is not recommended.

5.4.5.4 Conclusions

This study shows that the value of R? for the model is moderate but the
comparison between the average of estimated recreational trips and the
average of actual recreational trips indicates that the difference between
averages is significant at the 90%. The estimated recreational trip generation
model is unsuitable and is not capable of expressing the observed behavior
in Salfit City.

The transferred model of daily recreational trips using native transfer method
from Jericho City to Salfit City is evaluated considering statistical tests. It is
noticed that the results of comparison between the average of the estimated
recreational trips and the average of the actual recreational trips are
significantly different. With reference to the %RTE measure to check
transferability, the value shows that the transferred model by native transfer
method is not capable of expressing the observed behavior. The final results
show that the model is considered not good and unsuitable to transfer.

The transferred model of daily recreational trips with updating models’
coefficients from Jericho city to Salfit city is evaluated considering statistical
tests. The R? value for the transferred model is about 0.445, which is not

good value. The results of comparison between the average of the estimated
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recreational trips and the average of the actual recreational trips showed that
there are significantly different. The value of %RTE measure indicated that
the transferred model by updating models’ coefficients method is not
capable of expressing the observed behavior. The final results of analysis
and tests show that the transferred model is not recommended, it is

unsuitable to transfer this model from Jericho City to Salfit City.

5.5 Temporal Trip Generation Models

This study developed five trip generation models according to time periods.
This is important to decide the number of trips in the peak periods and off-

peak periods and after that to do a suitable planning for selected area.

5.5.1 Trip Generation Model for Trips Made before 8:00 AM

5.5.1.1 Estimated Model for Salfit City

By using the multiple linear regression analysis, the best estimated trip
generation model for trips made before 8:00 AM is:

Ys=0.667*X,+ 0.879%*Xs (5.20)
Table 5.39 presents the regression analysis results for Equation (5.20). The
total results of the daily trip generation model for trips made before 8:00 AM

using the Excel program are included in Appendix I.
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Table 5.39: Regression Results for Trip Generation Model of Trips Made
Before 8:00 AM of Salfit City

Coefficient Stand. t-Stat P-value VIF
Error
Xa 0.667 0.045 14.69 0.000 0.562
Xs 0.879 0.035 25.45 0.000 0.845
R? 0.907
F-value 1244.88
Sample Size 256

With reference to Appendix | (Tables I-3 and 1-4) shows the difference and
the descriptive statistics for the actual and estimated daily trips generated by
a household for each of the randomly selected observations. The comparison
between the average of estimated trips and the average of actual trips
indicates that the difference is not significant at 90% level. This means that
the estimated trip generation model for trips made before 8:00 AM is suitable

and is representative for Salfit City.

5.5.1.2 Transferred Trip Generation Model for Trips Made Before 8:00
AM from Jericho City

The trip generation model for trips made before 8:00 AM estimated for
Jericho was:
Ye=0.11+0.08X1 + 0.42X, + 0.79X5 (521)

Table 5.40 presents the regression analysis results for Equation (5.21).
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Table 5.40: Regression Results for Trip Generation Model for Trips
Made Before 8:00 AM of Jericho City

Stand.

Coefficient Error t-Stat P-value VIF

Intercept 0.11 0.113 0.933 0.351
X1 0.08 0.032 2.48 0.0013 2.633
Xa 0.42 0.047 9.025 0.0001 1.131
Xs 0.79 0.032 25.128 0.0001 2.494

R? 0.73

F-value 649.9

Sample Size 713

The estimated model generated for Jericho City depends on three variables
as per Equation (5.21). The independent variables are the number of persons
in the household, the number of persons who are employed and the number
of persons who are receiving education in the household. The coefficients

for all independent variables are positive.

5.5.1.3 Transferred Trip Generation Model for Trips Made Before 8:00
AM by Updating Model Coefficients

The estimated trip generation model for trips made before 8:00 AM using
Jericho model variables and updating the coefficients based on collected data
in Salfit City is:

Ys =-0.351 + 0.207X; + 0.532X, + 0.696Xs (5.22)

Table 5.41 presents the regression analysis results for Equation (5.22).
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Table 5.41: Regression Results for Transferred Trip Generation Model

for Trips Made Before 8:00 AM by Updating Model Coefficients

Stand.

Coefficient Error t-Stat P-value VIF

Intercept | -0.351 0.167 -2.103 0.036
X1 0.207 0.079 2.614 0.009 6.125
Xa 0.532 0.082 6.487 0.000 1.871
Xs 0.696 0.081 8.596 0.000 4.725

R2 0.756

F-value 261.61

Sample Size 256

For Equation (5.22), the coefficient of independent variable X; (number of
persons in the household) is 0.207 and the sign is positive. It is noticed that
the coefficient of variable X, (number of persons who are employed in the
household) is 0.532 and has a positive sign. Also, the coefficient of
independent variable Xs (number of persons who are receiving education in
the household) is 0.696 and has a positive sign too. This means that the
increase value for any of these independent parameters will increase the
number of trips made before 8:00 AM.

However, the value of Pearson’s correlation value between first explanatory
variable X; (number of persons in the household) and the third explanatory
variable Xs (number of persons who are receiving education in the
household) is equal 0.838, this value is very high and this value indicates that
there is a high correlation between these explanatory parameters. This means
the hypothesis that X; and Xs are positively correlated is true. Therefore, the

model shall have one of the two variables and the other shall be eliminated,
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so the first independent variable shall be eliminated from the model. Thus,

the model will be the same in Equation (5.20).

5.5.1.4 Modified Trip Generation Model for Trips Made Before 8:00
AM for Jericho City

Based on previous analysis and the results for statistical tests, especially
Pearson’s correlation, the trip generation model for trips made before 8:00
AM with the independent variables X, and Xswas generated for Jericho City
used the cross-section data from the 713 respondents. The modified model
Is presented in Equation (5.23):

Y 6 modified = 0.30 + 0.462 X4 + 0.854 X5 (5.23)

Table 5.42 presents the regression analysis results for Equation (5.23).

Table 5.42: Regression Results for Modified Trip Generation Model
for Trip Made Before 8:00 AM

Stand.
Coefficient Error t-Stat P-value VIF
Intercept 0.300 0.080 3.710 0.000
Xa 0.462 0.044 10.454 0.000 1.000
Xs 0.854 0.020 42.561 0.000 1.000
R? 0.731
F-value 964.77
Sample Size 713

The null hypothesis that the number of persons who are employed (X,) and
the number of persons who are receiving education (Xs) have no impact on
the number of daily trips made before 8:00 AM by a household (Ys) is

significantly rejected at the 99.99% level.
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5.5.1.5 Transferred Modified Trip Generation Model for Trips Made

Before 8:00 AM Using Native Transfer Approach

The modified trip generation model for Trips Made before 8:00 AM
estimated for Jericho City is:

Y6 modified = 0.30 + 0.462 X4 + 0.854 X (5.23)
With respect to transferred model using this approach, the model which is
applied is the same model estimated for Jericho City.
With respect to model verification, Appendix | (Tables I-5 and I-6) shows
the difference and the descriptive statistics for the actual daily trips made
before 8:00 AM by a household and the estimated daily trips made before
8:00 AM by a household based on transferred modified model for each of
the randomly selected observations. The comparison between the average of
estimated trips and the average of actual trips using standard deviation of
the difference in means, indicates that the difference is not significant at the
90% level, see Appendix B (Table B-3). The %RTE measure to check the
transferability of the model from Jericho to Salfit City is applied. It is
noticed that the value of RTE is 0.7%, which is less than 25%. This means
that the transferred modified trip generation model for trips made before
8:00 AM using native transfer approach is suitable and is representative for

Salfit City.
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5.5.1.6 Transferred Modified Trip Generation Model for Trips Made
Before 8:00 AM by Updating Model Coefficients

With respect to the transferred model using this approach, the transferred
model will be the same model under Equation (5.20) due to the similarity of
model structure between Jericho and Salfit Cities (i.e., with the same
independent variables). The difference between the actual and estimated
trips made before 8:00 AM and the descriptive analysis data for the model
equation is as presented Tables I-3 and I-4. The comparison between the
average of estimated trips and the average of actual trips using standard
deviation of the difference in means, indicates that the difference is not

significant at the 90% level, see Appendix B (Table B-4).

5.5.1.7 Conclusions

This study shows that the R? value for the model is very good. The
comparison between the average of estimated trips and the average of actual
trips indicates that the difference is not significant and the estimated trip
generation model for trips made before 8:00 AM is suitable and is
representative for Salfit City.

The estimated trip generation model for trips made before 8:00 AM that was
generated for Jericho City depends on the number of persons in the household
(X1), the number of persons who are employed (X,) and the number of
persons who are receiving education (Xs), but due to high value of Pearson’s
correlation between some of the explanatory parameters, such as X; and Xs,

the independent variable X; was eliminated and a new trip generation model
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for trips made before 8:00 AM is estimated used the cross-section data
collected from the 713 respondents of Jericho. The new estimated model
depends on the same variables in Salfit City but with different values of
coefficients. The R? value for the model is 0.731, which shows a good value.
The transferred model of daily trips made before 8:00 AM using native
transfer method from Jericho City to Salfit City is evaluated considering
statistical tests. It is noticed that the results of comparison show that there is
no significant difference between the average of the estimated trips and the
average of the actual trips at the 90% level. The transferability of the trip
generation model for trips made before 8:00 AM was examined using the
RTE measure, which was found to be 0.7%. This result indicates that the
transferred trip generation model for trips made before 8:00 AM using native
transfer approach is suitable and so this means saving money and time.

The transferred model of daily trips made before 8:00 AM with updating
models’ coefficients from Jericho City to Salfit City is evaluated considering
statistical tests. In this case, the model which is considered as the transferred
model with updating the coefficients is the same model, which was generated
in Salfit City, because the explanatory variables are the same, this is resulting
Is no relative transfer error. The comparison between the average of the
estimated trips and the average of the actual trips shows that there is no
significant difference at the 90% level. This indicates that the transferability of
the model of daily trips made before 8:00 AM from Jericho to Salfit City by

updating model coefficients is suitable and is representative for Salfit City.
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5.5.2 Trip Generation Model for Trips Made between 8:00 - 9:00 AM

5.5.2.1 Estimated Model for Salfit City

By using the multiple linear regression analysis, the best estimated trip

generation model for trips made between 8:00 - 9:00 AM is:

Y7 =0.201*X,+ 0.136* X, (5.24)
Table 5.43 presents the regression analysis results for Equation (5.24). The
analysis results of the daily trip generation model for trips made between 8:00

- 9:00 AM using the Excel program are included in Appendix J.

Table 5.43: Regression Results for Trip Generation Model for Trips
Made between 8:00 - 9:00 AM of Salfit City

Stand.
Coefficient Error t-Stat P-value VIF
Xa 0.201 0.030 6.628 0.000 1.086
X2 0.136 0.063 2.172 0.031 1.086
R? 0.322
F-value 60.46
Sample Size 256

Appendix J (Tables J-3 and J-4) shows the difference and the descriptive
statistics for the actual and estimated daily trips generated by a household
for each of the randomly selected observations. The comparison between the
average of estimated trips and the average of actual trips indicates that the
difference is not significant at 90% level; see Appendix B (Table B-2). This
means that the estimated trip generation model for trips made before

between 8:00 AM - 9:00 AM suitable and is representative for Salfit City.
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5.5.2.2 Transferred Trip Generation Model for Trips Made Between
8:00 — 9:00 AM from Jericho City Using Native Transfer Approach

The trip generation model for trips made between 8:00 - 9:00 AM estimated
by was:
Y7=0.24X4+0.069X5 + 0.092X1; + 0.154 X3 (525)

Table 5.44 presents the regression analysis results for Equation (5.25).

Table 5.44: Regression Results for Trip Generation Model for Trips
Made between 8:00 - 9:00 AM of Jericho City

Stand.

Coefficient Error t-Stat P-value VIF
Xa 0.240 0.031 7.789 0.0001 3.184
Xs 0.069 0.017 4,172 0.0001 2.124
X1 0.092 0.035 2.662 0.0080 2.914
X13 0.154 0.065 2.388 0.0170 1.207

R? 0.44

F-value 137.65
Sample Size 713

To verify the transferred trip generation model for trips made between 8:00-
9:00 AM using native transfer approach, Appendix J (Tables J-5 and J-6)
shows the difference and the descriptive statistics for the actual and
estimated trips made between 8:00 - 9:00 AM by a household for each of the
randomly selected observations using the transferred Equation (5.25). The
result of comparison between the average of actual trips made between 8:00
AM - 9:00 AM and the average of estimated trips made between 8:00 - 9:00
AM indicates that the transferred model from Jericho is not recommended

because there is a difference at 90% level. On the other hand, the value of
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%RTE measure to check the transferability of the trip generation model for
trips made between 8:00 - 9:00 AM from Jericho to Salfit City is 12.7%,
which is less than 25%; see Appendix B (Table B-3). This means that the
transferred trip generation model for trips made between 8:00 - 9:00 AM

using native transfer approach is not recommended

5.5.2.3 Transferred Trip Generation Model for Trips Made Between
8:00 — 9:00 AM from Jericho City by Updating Coefficients

The estimated trip generation model for trips made between 8:00 - 9:00 AM
using Jericho model variables and updating the coefficients based on

collected data in Salfit City is:

Y7 =0.2X4+ 0.003X5 + 0.053X11 + 0.11 X33 (5.26)

Table 5.45 presents the regression analysis results for Equation (5.26).

Table 5.45: Regression Results for Transferred Trip Generation Model

for Trips Made between 8:00 - 9:00 AM by Updating Model Coefficients

Stand.

Coefficient Error t-Stat P-value VIF
Xa 0.200 0.042 4.799 0.000 1.288
Xs 0.003 0.024 0.111 0.912 1.053
Xu 0.053 0.042 1.263 0.208 1.257
X3 0.110 0.158 0.695 0.488 1.032

R? 0.316

F-value 29.12

Sample Size 256

With reference to Table 5.45, the t-value for the coefficient of X5 (number

of persons who are receiving education in the household) is 0.111. This
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indicates that the variable at the 8.8% level of significance is statically
significant.
Similarly, the t-statistic value for the coefficient of explanatory variable X;;
(number of licensed drivers in the household) is 1.263. The value indicates
that the variable is significant at the 79.2% level. This value is very low and
the minimum value of t-test shall be two at the level of significance 95%.
Finally, the coefficient of the variable X33 (number of bicycles owned by a
household) has a t-statistic value of 0.695, which is less than 2 and significant
at the 51.2% level.
In summary, the regression coefficients for explanatory variables Xs, Xi;,
and X3 have t-statistic under two. Therefore, the explanatory variables Xs,
Xi1, and Xz shall be eliminated from the transferred model.
This means that the transferred trip generation model of daily trips made
between 8:00 - 9:00 AM using updating model coefficients approach is

unsuitable and is not representative.

5.5.2.4 Conclusions

This research indicates that the R? value for the model is very low and
unsatisfactory, but the comparison between the average of estimated trips
made between 8:00 AM - 9:00 AM and the average of actual trips made
between 8:00 - 9:00 AM indicates that that the difference is not significant
at 90% level. On the other hand, the estimated trip generation model for trips
made between 8:00 - 9:00 AM is unsuitable and is not capable of expressing

the observed behavior in Salfit City well.
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The transferred model of daily trips made between 8:00 - 9:00 AM using
native transfer method from Jericho City to Salfit City is evaluated
considering statistical tests. It is noticed that the results of comparison
between the average of the estimated daily trips made between 8:00 AM -
9:00 AM and the average of the actual daily trips made between 8:00 AM -
9:00 AM are significantly different but With reference to the %RTE measure
to check transferability, the value shows that the transferred model by native
transfer method expresses the observed behavior. The final results show that
the model is considered not good and unsuitable for transfer.

The transferred model of daily trips made between 8:00 AM - 9:00 AM with
updating models’ coefficients from Jericho city to Salfit city is evaluated
considering statistical tests. The final results of analysis and tests show that
the transferred model is not recommended, it is unsuitable to transfer this

model from Jericho City to Salfit City.

5.5.3 Trip Generation Model for Trips Made by Household between
9:00 AM - 12:00 PM

5.5.3.1 Estimated Model for Salfit City

By using the multiple linear regression analysis, the best estimated trip
generation model for trips made between 9:00 AM - 12:00 PM is:
Ys=0.139*X3+ 0.154* X7+ 0.195* X6 (5.27)
Table 5.46 presents the regression analysis results for Equation (5.27). The
analysis results of the daily trip generation model for trips made between

9:00 AM - 12:00 PM using the Excel program are included in Appendix K.
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Table 5.46: Regression Results for the Trip Generation Model for Trips
Made between 9:00 AM - 12:00 PM of Salfit City

Stand.

Coefficient Error t-Stat P-value VIF
X3 0.139 0.041 3.414 0.001 1.054
X7 0.154 0.048 3.225 0.001 1.051
Xi6 0.195 0.096 2.034 0.043 1.006

R? 0.451

F-value 69.47

Sample Size 256

Appendix K (Tables K-3 and K-4) shows the difference and the descriptive
statistics for the actual and estimated daily trips generated by a household
for each of the randomly selected observations. The comparison between the
average of estimated trips and the average of actual trips indicates that
approximately there is difference at the 90% level of significance; see
Appendix B (Table B-2). This means that the estimated trip generation
model for trips made before 8:00 AM is unsuitable and is not representative

for Salfit City.

5.5.3.2 Transferred Trip Generation Model for Trips Made Between
9:00 AM —12:00 PM from Jericho City Using Native Transfer Approach

The trip generation model for trips made between 9:00 AM - 12:00 PM
estimated for Jericho was:
Yg=0.09X7+0.01Xs + 0.04 X, (5.28)

Table 5.47 presents the regression analysis results for Equation (5.28).
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Table 5.47: Regression Results for Trip Generation Model for Trips
Made between 9:00 AM - 12:00 PM of Jericho City

Stand.

Coefficient Error t-Stat P-value VIF
X7 0.09 0.013 6.929 0.0001 1.978
Xs 0.01 0.015 2.656 0.008 1.446
X 0.04 0.038 3.474 0.001 1.453

R? 0.23

F-value 68.91

Sample Size 713

To verify the transferred trip generation model for trips made between 9:00
AM - 12:00 PM using native transfer approach, Appendix K (Tables K-5 and
K-6) shows the difference and the descriptive statistics for the actual and
estimated trips made between 9:00 AM - 12:00 PM by a household for each
of the randomly selected observations using the transferred Equation (5.28).
The result of comparison between the average of actual trips made between
9:00 AM - 12:00 PM and the average of estimated trips made between 9:00
AM - 12:00 PM indicates that the transferred model from Jericho is not
recommended because there is a significant difference at 90% level. The
value of %RTE measure to check the transferability of the recreational model
from Jericho City to Salfit City is 667.7%, which is more than 25%; see
Appendix B (Table B-3). This means that the transferred trip generation
model for trips made between 9:00 AM - 12:00 PM using native transfer

approach not recommended.

5.5.3.3 Transferred Trip Generation Model for Trips Made Between
9:00 AM - 12:00 PM from Jericho City by Updating Coefficients
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The estimated trip generation model for trips made between 9:00 AM - 12:00
PM using Jericho model variables and updating the coefficients based on
collected data in Salfit City is:
Yg = 0.245X; + 0.254Xg + 0.166Xg (5.29)

Table 5.48 presents the regression analysis results for Equation (5.29).

Table 5.48: Regression Results for Transferred Trip Generation Model

for Trips Made between 9:00 AM - 12:00 PM by Updating Model

Coefficients
Stand.

Coefficient Error t-Stat P-value VIF
X7 0.245 0.041 5.912 0.000 1.048
Xsg 0.254 0.046 5.537 0.000 1.323
Xg 0.166 0.062 2.688 0.008 1.304

R2 0.438

F-value 65.78

Sample Size 256

To verify the transferred trip generation model of daily trips made between
9:00 AM - 12:00 PM using updating model coefficients approach, Appendix
K (Tables K-7 and K-8) shows the difference and the descriptive statistics
for the actual and estimated trip generation model of daily trips made
between 9:00 AM - 12:00 PM by a household for each of the randomly
selected observations using the transferred Equation (5.29). The result of
comparison between the average of actual trips and the average of estimated
trips indicates that there is significant difference at 90% level. The %RTE
measure to check the transferability of the trip generation model of daily

trips made between 9:00 AM - 12:00 PM, showed that the value of %RTE
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1S 39.1%, which is more than 25%; see Appendix B (Table B-4). This means
that the transferred trip generation model of daily trips made between 9:00
AM - 12:00 PM using updating model coefficients approach is unsuitable

and not recommended.

5.5.3.4 Conclusions

This above analysis shows that the R? value for the model is low and
unsatisfactory. The comparison between the average of estimated trips made
between 9:00 AM - 12:00 PM and the average of actual trips made between
9:00 AM - 12:00 PM indicates that there is a little difference between two
means at the 90% level of significance. Therefore, the estimated trip
generation model for trips made between 9:00 AM - 12:00 PM is unsuitable
and is not capable of expressing the observed behavior in Salfit City.

The transferred model of daily trips made between 9:00 AM - 12:00 PM
using native transfer method from Jericho City to Salfit City is evaluated
considering statistical tests. It is noticed that the results of comparison
between the average of the estimated daily trips made between 9:00 AM -
12:00 PM and the average of the actual daily trips made between 9:00 AM -
12:00 PM are significantly different. Moreover, with reference to the %RTE
measure to check transferability, the value shows that the transferred model
by native transfer method is not capable of expressing the observed behavior.

Final results show that the transferred model is not recommended.
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The transferred model of daily trips made between 9:00 AM - 12:00 PM with
updating models’ coefficients from Jericho city to Salfit city is evaluated
considering statistical tests. The R?value for the transferred model is about
0.438, which is not good value. The results of comparison between the
average of the estimated daily trips made between 9:00 AM - 12:00 PM and
the average of the actual daily trips made between 9:00 AM - 12:00 PM
showed that there are significantly different. Moreover, the value of %RTE
measure indicated that the transferred model by updating models’
coefficients method is not capable of expressing the observed behavior. The
final results of analysis and tests show that the transferred model is not
recommended, it is unsuitable to transfer this model from Jericho City to

Salfit City.

5.5.4 Trip Generation Model for Trips Made by Household between
12:00 PM - 4:00 PM

5.5.4.1 Salfit City

By using the multiple linear regression analysis, the best estimated trip
generation model for trips made between 12:00 - 4:00 PM is:
Yo=0.108*X7+ 0.163*X1» (5.30)
Table 5.49 presents the regression analysis results for Equation (5.30). The
analysis results of the daily trip generation model for trips made between

12:00 - 4:00 PM using the Excel program are included in Appendix L.
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Table 5.49: Regression Results for the Trip Generation Model for Trips
Made between 12:00 - 4:00 PM of Salfit City

Stand.
Coefficient Error t-Stat P-value VIF
X7 0.108 0.028 3.850 0.000 1.016
X1z 0.163 0.053 3.070 0.002 1.016
R? 0.179
F-value 27.76
Sample Size 256

Appendix L (Tables L-3 and L-4) shows the difference and the descriptive
statistics for the actual and estimated daily trips generated by a household
for each of the randomly selected observations. The comparison between the
average of estimated trips and the average of actual trips indicates that the
difference is not significant at 90% level; see Appendix B (Table B-2), but
with reference to the R? value for the model, which is unsatisfactory and very
low; the estimated trip generation model for trips made between 12:00 - 4:00

PM is unsuitable and is not representative for Salfit City.

55.4.2 Transferred Trip Generation Model for Trips Made by
Household between 12:00 - 4:00 PM from Jericho City Using Native
Transfer Approach

The trip generation model for trips made between 12:00 - 4:00 PM estimated
for Jericho was:
Yo=0.17X4+0.10Xs + 0.08X1; (5.31)

Table 5.50 presents the regression analysis results for Equation (5.31).
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Table 5.50: Regression Results for Trip Generation Model for Trips
Made between 12:00 - 4:00 PM of Jericho City

Coefficient Stand. t-Stat P-value VIF
Error

Xa 0.17 0.026 6.578 0.0001 2.950
Xe 0.10 0.016 6.397 0.0001 1.698
Xu 0.08 0.029 2.874 0.004 2.618

R? 0.40

F-value 154.42
Sample Size 713

To verify the transferred trip generation model for trips made between 12:00
- 4:00 PM using native transfer approach, Appendix L (Tables L-5 and L-6)
shows the difference and the descriptive statistics for the actual and
estimated trips made between 12:00 - 4:00 PM by a household for each of
the randomly selected observations using the transferred Equation (5.31).
The result of comparison between the average of actual trips made between
12:00 PM - 4:00 PM and the average of estimated trips made between 12:00
- 4:00 PM indicates that the transferred model from Jericho is not
recommended because there is a significant difference at 90% level. On the
other hand, the value of %RTE measure to check the transferability of the
trip generation model for trips made between 12:00 - 4:00 PM from Jericho
to Salfit City is 1.2%, which is less than 25%, see Appendix B (Table B-3).
This final results show that the transferred trip generation model for trips
made between 12:00 - 4:00 PM using native transfer approach is not

recommended.
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55.4.3 Transferred Trip Generation Model for Trips Made by
Household between 12:00 - 4:00 PM from Jericho City by Updating

Coefficients

The estimated trip generation model for trips made between 12:00 - 4:00 PM
using Jericho model variables and updating the coefficients based on
collected data in Salfit City is:

Yo =0.099X, - 0.030Xs + 0.086X11 (5.32)

Table 5.51 presents the regression analysis results for Equation (5.32).

Table 5.51: Regression Results for Transferred Trip Generation Model

for Trips Made between 12:00 PM - 4:00 PM by Updating Model

Coefficients
Stand.

Coefficient Error t-Stat P-value VIF
X4 0.099 0.0401 2.482 0.013 1.326
Xe -0.030 0.0260 -1.152 0.250 1.052
X 0.086 0.0389 2.203 0.028 1.283

R? 0.165

F-value 16.77

Sample Size 256

For Equation (5.32), it is noticed that the coefficient of variable Xs (the
number of persons who are under 16 years in the household) is -0.030 and
has a negative sign.

The coefficient of the variable Xg (the number of persons who are under 16
years in the household) has a t-statistic value of -1.152, which is less than 2
and statistically significant at 76%. Therefore, the explanatory variable Xs

shall be eliminated from the transferred model. This means that the
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transferred trip generation model of daily trips made between 12:00 - 4:00
PM using updating model coefficients approach is unsuitable and not

recommended.

5.5.4.4 Conclusions

This research indicates that the R? value for the model is unsatisfactory and
very low. The comparison between the average of estimated trips made
between 12:00 PM - 4:00 PM and the average of actual trips made between
12:00 - 4:00 PM indicates that the difference is not significant at 90% level.
The final results show that the estimated trip generation model for trips made
between 12:00 - 4:00 PM is unsuitable and not recommended due to low
value of R2.

The transferred model of daily trips made between 12:00 - 4:00 PM using
native transfer method from Jericho City to Salfit City is evaluated
considering statistical tests. It is noticed that the results of comparison
between the average of the estimated daily trips made between 12:00 PM -
4:00 PM and the average of the actual daily trips made between 12:00 PM -
4:00 PM are significantly different. However, with reference to the %RTE
measure to check transferability, the value shows that the transferred model
by native transfer method expresses the observed behavior. The final results
show that the model is considered not good and it is not recommended to
transfer.

The transferred model of daily trips made between 12:00 PM - 4:00 PM with

updating models’ coefficients from Jericho City to Salfit City is evaluated
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considering statistical tests. The R?value for the transferred model is about
0.165, which is not good value and very low. With reference to t-statistic
value, the second independent variable shall be eliminated from the model.
The final results of analysis and tests show that the transferred model is not
recommended, it is unsuitable to transfer this model from Jericho City to

Salfit City.

5.5.5 Trip Generation Model for Trips Made by Household after 4:00
PM

5.5.5.1 Estimated Model for Salfit City

By using the multiple linear regression analysis, the best estimated trip
generation model for trips made after 4:00 PM is:

Y10=0.416%X; + 0.227*X 11+ 0.779* X156 (5.33)
Table 5.52 presents the regression analysis results for Equation (5.33). The
analysis results of the daily trip generation model for trips made after PM

using the Excel program are included in Appendix M.

Table 5.52: Regression Results for the Trip Generation Model for Trips
Made after 4:00 PM of Salfit City

Stand.

Coefficient Error t-Stat P-value VIF
X1 0.416 0.048 8.633 0.000 1.072
X11 0.227 0.099 2.785 0.006 1.069
X16 0.779 0.214 3.647 0.000 1.013

R? 0.775

F-value 290.49

Sample Size 256
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Appendix M (Tables M-3 and M-4) shows the difference and the descriptive
statistics for the actual and estimated daily trips generated by a household
for each of the randomly selected observations. The comparison between the
average of estimated trips and the average of actual trips indicates there is a

difference at the 90% level of significance; see Appendix B (Table B-2).

55.5.2 Transferred Trip Generation Model for Trips Made by
Household after 4:00 PM from Jericho City Using Native Transfer

Approach

The trip generation model for trips made after 4:00 PM estimated by for
Jericho was:
Y10=0.788X4+0.555X5 + 0.148X 5 (534)

Table 5.53 presents the descriptive analysis data for Equation (5.34).

Table 5.53: Regression Results for Trip Generation Model for Trips
Made after 4:00 PM of Jericho City

Stand.

Coefficient Error t-Stat P-value VIF
Xa 0.788 0.077 10.260 0.0001 3.875
Xs 0.555 0.040 13.987 0.0001 2.373
Xis 0.148 0.031 4.740 0.0001 4.791

R? 0.762
F-value 758.914
Sample Size 713

To verify the transferred trip generation model for trips made after 4:00 PM
using native transfer approach, Appendix M (Tables M-5 and M-6) shows

the difference and the descriptive statistics for the actual and estimated trips
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made after 4:.00 PM by a household for each of the randomly selected
observations using the transferred Equation (5.34). The result of comparison
between the average of actual trips made after 4:00 PM and the average of
estimated trips made after 4:00 PM indicates that the transferred model from
Jericho is recommended because the difference is not significant at 90%
level. But on the other hand, the value of %RTE measure to check the
transferability of the trip generation model for trips made after 4:00 PM from
Jericho to Salfit City is 44.2%, which is more than 25%; see Appendix B
(Table B-3). This means that the transferred trip generation model for trips

made after 4:00 PM using native transfer approach is not recommended.

5.5.5.3 Transferred Trip Generation Model for Trips Made by
Household after 4:00 PM from Jericho City by Updating Coefficients

The estimated trip generation model for trips made after 4:00 PM using
Jericho model variables and updating the coefficients based on collected data
in Salfit City is:

Y10 =0.674X4 + 0.509X5 + 0.136X5 (5.35)

Table 5.54 presents the descriptive analysis data for Equation (5.35).



126
Table 5.54: Regression Results for Transferred Trip Generation Model

for Trips Made after 4:00 PM by Updating Model Coefficients

Stand.

Coefficient Error t-Stat P-value VIF
X4 0.674 0.120 5.636 0.000 3.486
Xs 0.509 0.068 7.475 0.000 1.951
X5 0.136 0.035 3.891 0.000 3.416

R? 0.718

F-value 214.64

Sample Size 256

To verify the transferred trip generation model of daily trips made after 4:00
PM using updating model coefficients approach, Appendix M (Tables M-7
and M-8) shows the difference and the descriptive statistics for the actual
and estimated trip generation model of daily trips made after 4:00 PM by a
household for each of the randomly selected observations using the
transferred Equation (5.35). The result of comparison between the average
of actual trips and the average of estimated trips indicates that there is a
significant difference at 90% level. Moreover, the %RTE measure to check
the transferability of the trip generation model of daily trips made after 4:00
PM, showed that the value of %RTE is 65.1%, which is more than 25%; see
Appendix B (Table B-4). This means that the transferred trip generation
model of daily trips made after 4:00 PM using updating model coefficients

approach is unsuitable and not recommended.

5.5.5.4 Conclusions

This study shows that the R? value for the model is very good. The

comparison between the average of estimated trips after 4:00 PM and the
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average of actual trips made after 4:00 PM indicates that there is difference
at the 90% level of significance. The final results with reference to the
conducted tests show that the estimated trip generation model for trips made
after 4:00 PM is suitable and recommended.

The transferred model of daily trips made after 4:00 PM using native transfer
method from Jericho City to Salfit City is evaluated considering statistical
tests. It is noticed that the results of comparison between the average of the
estimated daily trips made before 4:00 PM and the average of the actual daily
trips made before 4:00 PM are not different. However, with2 "eference to the
%RTE measure to check transferability, the value shows that the transferred
model by native transfer method is not capable of expressing the observed
behavior. The final results show that in general the model is considered not
good and not recommended to transfer.

The transferred model of daily trips made after 4:00 PM with updating
models’ coefficients from Jericho City to Salfit City is evaluated considering
statistical tests. The results of comparison between the average of the
estimated daily trips made after 4:00 PM and the average of the actual daily
trips made after 4:00 PM showed that there is significant difference.
Moreover, the value of %RTE measure indicated that the transferred model
by updating models’ coefficients method is not capable of expressing the
observed behavior. The final results of analysis and tests show that the
transferred model is not recommended, it is unsuitable to transfer this model

from Jericho City to Salfit City.
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5.6 Chapter Summary

This chapter shows the estimated trip generation models for Salfit City
taking into consideration various statistic tests. The analysis shows that there
Is a high similarity of the descriptive statistics between Salfit City and
Jericho City for the general, work, educational and recreational trips. The
distribution of daily household trips by purpose indicates that the percent of
work, educational and recreational trips are approximately equal for both.
On the other hand, the distribution and percent of daily household trips by
period, shows that the percent of trips made before 8:00 AM and after 4:00
PM are approximately equal between two cities.

With reference to the explanatory variables such as the average number of
males, the average number of females, the average number of persons who
are employed, the average number of persons who are receiving education,
the number of licensed drivers, the average number of cars, and the average
number of motorcycles, the values for all these variables are close between
two cities.

The results show that there is slight difference between the two cities for the
household size, gender distribution, and the percent of males and females.
Moreover, the percent of males equal approximately to the percent of
females for each city.

This chapter presents the overall number of trips made in Salfit City and the
results of transferring different models of daily trips made by households
whether for different purposes or for different time periods along the day

from Jericho City to Salfit City.
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Table 5.55 shows all the estimated models as well as the resulting transferred
model, whether using “Native Transfer” and “Updating Constants” method.
Based on the outcome of the study, Table 5.56 summarizes the final findings
of tests and analysis illustrating whether model transferability by either

method is suitable or not.
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Table 5.55: Final Results of Analysis for Estimated Models

Estimated Models for Salfit City

Transferred Models - Native
Transfer Approach

Transferred Models - Updating
Model Coefficients Approach

General Y =2.597+1.249*X4+1.239* X5 Y modified = 2.127 + 1.353X4 + 1.483Xs5 | Y = 2.597+1.249*X4+1.239* X5
Work Y1=0.149+0.841*X4+0.125*X7+0.25*X12 | Y1 =0.16 + 0.97 X4 + 0.04Xsg Y1=0.32 +0.947X4 — 0.058Xs
Education Y2=0.982*X5 Y 2 modified = 0.977 X5 Y2=0.982*Xs
Shopping Y3 =0.061*X3+0.169*X1,+0.294* X 16 Y3 =0.282X1 + 0.035X15 Y3 =0.068X1 + 0.034X15
Social Y4=0.441*X, Y4=0.29X3+ 0.29X4 - 0.11X7 Y4=0.667X3+ 0.102X4 - 0.206X7

Recreational

Ys5=0.231*X2+ 0.189*X7 + 0.853*X14

Y5 =0.18Xs + 0.22X9 + 0.14X15

Ys=0.072Xs + 0.195X9 + 0.091X15

after 4:00 PM

Y10=0.416*X1+ 0.227*X11+ 0.779*X16

Y10=0.788X4+0.555X5 + 0.148X15

Eg:cgsre'\g?gg Yo = 0.667%Xa + 0.879%Xs ;2 modifed = 0.30 + 0462 Xa + 0.854 | \/ _ () peounc 4 0 570%% .
Trips Made _ -
between 8:00 - | Y7 = 0.201%Xs + 0.136%X12 g;g 4(;'(2121X4 +0.069%s + 0.092% + (\)(711)?1.32X4+ 0.003Xs +0.053X1, +
9:00 AM : .
Trips Made
between 9:00 | Yg=0.139*X3+ 0.154*X7+ 0.195*X16 Ys=0.09X7+0.01Xs + 0.04 X9 Ys =0.245X7 + 0.254Xg + 0.166Xo
AM -12:00
Trips Made
between 12:00 | Yo=0.108*X7+ 0.163*X1> Y9=10.17X4+0.10Xe + 0.08X11 Y9 =0.099X4 - 0.030Xs + 0.086X11
PM - 4:00 PM
Trips Made

Y10=0.674X4 + 0.509X5 + 0.136X15
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Table 5.56: Final Results of Analysis for Transferability

Model Structure

Method of Transfer

household after 4:00 PM (Y10)

Native Transfer Updating
Constants

Number of daily trips made by . :
household (Y) Suitable Suitable
Number of daily work trips . i
made by household (Y1) Suitable Unsuitable
Number of daily educational . :
trips made by household (Y>) Suitable Suitable
Number of daily shopping trips : i
made by household (Y3) Unsuitable Unsuitable
Number of daily social trips : .
made by household () Unsuitable Unsuitable
Number of daily recreational : i
trips made by household (Ys) Unsuitable Unsuitable
Number of daily trips made by . :
household before 8:00 AM (Y¢) Suitable Suitable
Number of daily trips made by
household between 8:00 - 9:00 Unsuitable Unsuitable
AM (Y7)
Number of daily trips made by
household between 9:00 AM- Unsuitable Unsuitable
12:00 PM (Ys)
Number of daily trips made by
household between 12:00 — Unsuitable Unsuitable
4:00 PM (Yo)
Number of daily trips made by Unsuitable Unsuitable
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Chapter Six

Conclusions and Recommendations
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Chapter Six

Summary and Conclusions

6.1 Summary

Trip generation modeling to predict the number of trips, which explains the
travel behavior as related to producing or attracting trips, is important in the
transportation forecasting process. The transferability of trip generation
models from the estimation context to the application context is needed to
achieve appropriate transportation infrastructure planning for future
developments to save effort, time, and cost.

Salfit City and Jericho City are selected to be studies for the purpose of
examining trip generation model transferability. Trip generation models
were recently developed for Jericho City. Salfit City is a similar medium-
sized city. Salfit City was divided into six internal traffic analysis zones, and
a sample size of 256 households was selected. Gathering required data was
done by conducting personal face-to-face interviews. The collected data
were analyzed and trips generation models were generated considering
multiple linear regression method.

The study developed three types of trip generation models; the general trip
generation model, the trip generation models based on trip purpose (which
include work, educational, shopping, social, and recreational) and trip making
period (including before 8:00 AM, between 8:00 — 9:00 AM, between 9:00 AM
—12:00 PM, between 12:00 — 4:00 PM, and after 4:00 PM).
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After developing the trip generation models for Salfit City, research on
examination of transferring trip generation models from Jericho City to Salfit
City was conducted. The transfer process was done using two approaches;
the first is “Native Transfer” and the second is “Updating Constants”. The
evaluation of the transferred model was conducted by the Relative Transfer
Error Measure and comparing the average of actual trips with the average of

estimated trips generated by the transferred model.

6.2 Conclusions

The results of this study deal with eleven trip generation models, which were
classified under three categories, the general trip generation model, the trip
generation models by trip purpose and trip generation models for different
trip periods. The following conclusions can be drawn from the results of this
study:

 The general trip generation model, and the models of work,
educational, trips made before 8:00 AM, and trips made after 4:00 PM
for Salfit City have relevant statistical significance, and therefore are
proposed to be considered for the future transportation planning for
Salfit City.

» The results show that the gender distribution, the number of persons
who are employed, the number of persons who are receiving
education, the number of licensed drivers, and the number of owned
cars per household are similar for the two studied cities. It was noticed

that the transfer effectiveness improves when the variables, which
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have similarity in socioeconomic characteristics between the cities
exist in the relevant model.
The results of data analysis show that there is a high similarity between
Salfit City and Jericho City, such as the mean and distribution of total
daily trips, work trips, educational, daily trips made before 8:00 AM
and daily trips made after 4:00 PM.
The general model, work model, educational model and the model for
trips made before 8:00 AM are transferable. Therefore, transferability
of trip generation models between cities is generally feasible for the
general trips and key purposes and the trips generated during the
period including the AM peak.
The results show that the R? values were good in estimation context
for all transferable models.
The capability of the generated and transferred models of expressing
the observed behavior can be well verified by measuring the
difference between actual and estimated daily trips generated by a
household for each of the randomly additional observations, and by
conducting a comparison between the average of actual trips and the
average of estimated trips generated by transferred model using
standard deviation of the difference in means.
The independent variables that mostly affect the total number of daily
trips generated by a household are the number of persons who are
employed in the household, the number of persons who are receiving

education in the household, the number of persons who are between
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17 and 30 years in the household and the number of cars owned by a
household.

* Model transfer is more accurate when the estimation context models
are well defined and the data quality is good. The general trip
generation model and the trip generation model for trips made before
8:00 AM that were generated for Jericho City were not accurate due
to high value of Pearson’s correlation between some independent
variables, therefore the transfer was not suitable. A new model was
estimated by using the cross-section data from the 713 respondents,
where the new model depends on the same variables in Salfit City and
the transfer of this model was more efficient than the model developed
in Jericho City study.

« The models based on time for off-peak periods were not accurate,
hence, a reconsideration of the start and end of the periods may be
needed.

In summary, the study found that, in general, the transferability tests of the
trip generation models indicated that key models could be transferred.
Therefore, the findings of this study are important. It is clear that such trip
generation models could be transferred from context to another context
where the dataset is not available, taking into consideration the two methods

of transfer model examined in this study.
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6.3 Recommendations

The following recommendations can be summarized from the results of this

study:
1.

Researchers are encouraged to study transferability of models
estimated in this study for Salfit City and for Jericho City study to
other Palestinians cities with different sizes to determine the suitability
of using trip generation models for future transportation planning by

other cities planners.

. Salfit Municipality, and so the other municipalities for which models

are developed or transferred, are encouraged to use the results of trip
generation models in future transportation planning.

It is recommended to use the results of estimated trip generation
models in this study in further studies in modeling trip distribution,
mode choice, and route assignment for Salfit City.

Researchers are encouraged to use other analysis techniques to
develop a trip generation models such as cross classification approach
for Salfit and Jericho cities to decide the most appropriate analysis
technique.

It is recommended to use other transfer methods such as Bayesian
approach and joint context estimation. This is to conduct a comparison
between the results of these methods to arrive at the most appropriate

transfer method.
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6. Researchers are encouraged to study temporal transferability (i.e.,
after a specific number of years) in the future for the same studied
areas.
7. Researchers are encouraged to develop models for non-home-based

trips.
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Table A-1: Questionnaire Form
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Sample No. (

Table One

TAZ No.

Household No.

Household Size

Type of House

Independent House O

Apartment O

Average Monthly Household Income (NIS)

Current Education

Person No. Age Gender (M/F) |Current Work . Driving License | Vehicle Ownership
1 M/F Yes / No
2 M/F Yes / No
3 M/F Yes / No
4 M/F Yes / No
5 M/F Yes [ No
6 M/F Yes / No
7 M/F Yes [/ No
8 M/F Yes / No
9 M/F Yes / No
10 M/F Yes / No

* Education: Kindergarten (K), School (S), College (C}), University (U), Other (O), or None (N).

**Vehicle Ownership: Private car (C), Bicycle(B), Motorcycle (M) and Public car (P)




Table A-2: Questionnaire Form

148

Table Two
g Work Education
Purpose
Person | No-of Time Start| Time End |Time Start| Time End | Time Start | Time End ook Time Start| Time End | Time Start | Time End | Time Start| Time End
Tri ** | Destination *** 3 2 z 2 2 S Mode* | Tri Origin** | Destination *** £ 3 S 5 B R Mode*
No. 3,""; e (Trip £01) | (Trip #01) | (Trip 202) | (Trip 202) | (Trip 203) | (rrip 203) [ ° ;_”;’ = (Trip #01) | (Trip #01) | (Trip #02) | (Trip %02} | (Trip #03) | (Trip #03)
1
2
3
4
5
6
7
8
B
w0
Trip < A
Purpose Shopping Recreational
Perzon No_of Time Start| Time End | Time Start| Time End | Time Start | Time End o of Time Start| Time End | Time Start | Time End | Time Start| Time End
Tri igin®* | Destination *** 3 2 . . n - Mode* | Tri Origin®* | Destination *** . or 3 5 e 5 Mode*
No. o:‘,’ Origfe (Trip 201} | (Trip #01) | (Trip #02) | (Trip 202) | (Trip 203) | (rrip 203) | °* o (Trip #01) | (Trip #01) | (Trip #02) | (Trip 202} | (Trip 203) | (¥rip #03)
)
4
:
.
s
.
’
.
v
w
Trip i
Purpose
Peron | 1920 | | Destinmtion ++ | Time Start| Time End | Time Start | Time End | Time Start | Time End o -
No. val . (Trip 201} | (Trip #01) | (Trip #02) | (Trip 202) | (Trip 203) | (Trip 203)
)
2
)
‘.
s
.
7
)
.
w
* Mode: Fruane Car Drive sioce (16, Frivene Car Share-de [, Blopcis (8], Monorcpcis (W] Shared Taed (5T Taad [7], Bt (85, Walic D), or O f010
** Ovighes TAZ Mo Whers tha T Soarme.
[*** Deartuarion: TAZ Mo, Whare the T Snce.
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Table B-1: Correlation Matrix
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X1 Xz X3 Xa Xs X X7 Xs Xo X10 X1 X12 X3 X4 X5 X6
X1 1.000 0.802 0.742 0.500 0.838 0.763 0.370 0.501 0.066 -0.182 0.247 0.146 0.173 0.113 0.235 0.097
X 0.802 1.000 0.195 0.503 0.642 0.597 0.348 0.408 0.043 -0.179 0.352 0.208 0.170 0.116 0.268 0.077
X3 0.742 0.195 1.000 0.256 0.656 0.582 0.217 0.365 0.060 -0.098 0.010 0.007 0.093 0.055 0.085 0.072
X4 0.500 0.503 0.256 1.000 0.166 0.182 0.431 0.256 0.161 -0.239 0.455 0.281 0.074 0.214 0.430 0.095
Xs 0.838 0.642 0.656 0.166 1.000 0.865 0.119 0.564 0.188 -0.266 0.088 0.047 0.167 -0.020 0.128 0.028
Xe 0.763 0.597 0.582 0.182 0.865 1.000 0.144 0.579 0.267 -0.263 -0.031 0.009 0.176 -0.021 0.080 0.012
X7 0.370 0.348 0.217 0.431 0.119 0.144 1.000 0.201 0.163 -0.191 0.345 0.127 0.028 0.175 0.138 0.048
Xs 0.501 0.408 0.365 0.256 0.564 0.579 0.201 1.000 0.478 -0.293 0.032 0.000 0.107 -0.015 0.087 0.033
Xo 0.066 0.043 0.060 0.161 0.188 0.267 0.163 0.478 1.000 -0.009 0.212 0.174 -0.009 0.126 0.181 0.034
X10 0.182 0.179 0.098 0.239 0.266 0.263 0.191 0.293 0.009 1.000 -0.092 0.005 -0.078 -0.058 -0.093 0.131
X1 0.247 0.352 0.010 0.455 0.088 0.031 0.345 0.032 0.212 -0.092 1.000 0.597 0.061 0.174 0.419 0.082
X12 0.146 0.208 0.007 0.281 0.047 0.009 0.127 0.000 0.174 0.005 0.597 1.000 0.068 0.108 0.448 0.077
X13 0.173 0.170 0.093 0.074 0.167 0.176 0.028 0.107 0.009 -0.078 0.061 0.068 1.000 0.088 -0.009 0.024
X4 0.113 0.116 0.055 0.214 0.020 0.021 0.175 0.015 0.126 -0.058 0.174 0.108 0.088 1.000 0.067 0.053
Xis 0.235 0.268 0.085 0.430 0.128 0.080 0.138 0.087 0.181 -0.093 0.419 0.448 -0.009 0.067 1.000 0.110
X6 0.097 0.077 0.072 0.095 0.028 0.012 0.048 0.033 0.034 0.131 0.082 0.077 0.024 0.053 0.110 1.000
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Table B-2: The Result of Statistical Tests Used to Verify the Estimated

Models for Salfit City
Model Calibration and
Statistics
Salfit Models If |U; — U, | > Zsd
(Significant Difference at
90% Confidence Level)
Number of daily trips made by household Y 0.390 < 3.211
Number of daily work trips made by Y1 0.062 < 0.227
household
Number of daily educational trips made by | Y> 0.120 < 0.891
household
Number of daily shopping trips made by Y3 0.100 > 0.090
household ' '
Number of daily social trips made by Y 0.628 > 0.549
household
Number of daily recreational trips made by | Ys 0.285 > 0.273
household
Number of daily trips made by household | Ys
before 8 AM 0.131<1.025
Number of daily trips made by household Y7
between 8-9 AM 0.050<0.116
Number of daily trips made by household Ys
between 9 AM-12 PM 0.104<0.109
Number of daily trips made by household Yo
between 12 PM - 4 PM 0.001 <0.035
Number of daily trips made by household Y10 1.033 > 0.926
after 4 PM
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Table B-3: The Result of Statistical Tests Used to Verify the

Transferred Models without Updating Coefficients

Model Calibration and

Statistics

Models Transferred without Updating If |ﬁ1 - U, | > 7Sd

Coefficients S%RTE | (Significant

Difference at 90%
Confidence Level)

Number of daily trips made by Y 5 444 0.298 < 0405
household ' ' '
Number of daily work trips made | Y3
by household 8.81 0.050 < 0.228
Number of daily educational trips | Y>
made by household 0.298 0.111<0.887
Number of daily shopping trips Y3 -70.435 0.761 > 0.100
made by household ' ' '
Number of daily social trips made | Y4 2328 1498 > 0.533
by household ' ' '
Number of daily recreational trips | Ys 635 0.143 < 0.279
made by household ' ' '
Number of daily trips made by Ys
household before 8 AM 0.7 0.118 <0.965
Number of daily trips made by Y7
household between 8-9 AM 127 0.160>0.118
Number of daily trips made by Ys
household between 9 AM-12 PM 667.7 0.328>0.109
Number of daily trips made by Yo
household between 12 PM - 4 PM 12 0.283>0.039
Number of daily trips made by Y10 44.2 0.800 < 1.027

household after 4 PM
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Table B-4: The Result of Statistical Tests Used to Verify the

Transferred Models with Updating Coefficients

Model Calibration and Statistics

If |[U, — U, | > Zsd

household after 4 PM

Models Transferr_epl with Updating | %RTE (Significant
Coefficients Difference at 90%
Confidence Level)
Number of daily trips made by | Y 0.000 0.390<3.211
household
Number of daily educational trips | Y 0.000 0.120<0.891
made by household
Number of daily shopping trips | Y3 -47.338 0.084 > 0.075
made by household
Number of daily recreational | Ys -38.3 0.282>0.273
trips made by household
Number of daily trips made by | Ys 0.0 0.131<1.025
household before 8 AM
Number of daily trips made by | Ys -39.1 0.119>0.109
household between 9 AM-12 PM
Number of daily trips made by | Y10 65.1 1.088 > 0.988
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Table C-1: Difference between Actual and Estimated General Trips

Based on Modified Model Using Native Transfer

Observation No. Actual Y ESt'm?_ted Difference
Y modified
Sample (257) 8 6.32 1.68
Sample (258) 8 7.93 0.07
Sample (259) 4 2.13 1.87
Sample (260) 6 3.48 2.52
Sample (261) 3 7.93 -4.93
Sample (262) 9 6.32 2.68
Sample (263) 6 4.96 1.04
Sample (264) 3 4.83 -1.83
Sample (265) 5 3.48 1.52
Sample (266) 10 9.28 0.72
Sample (267) 6 7.93 -1.93
Sample (268) 7 7.80 -0.80
Sample (269) 4 4.96 -0.96
Sample (270) 10 7.93 2.07
Sample (271) 8 4.96 3.04
Sample (272) 7 6.32 0.68
Sample (273) 6 7.80 -1.80
Sample (274) 5 4.96 0.04
Sample (275) 4 4.96 -0.96
Sample (276) 4 3.48 0.52
Sample (277) 2 2.13 -0.13
Sample (278) 12 9.41 2.59
Sample (279) 11 10.77 0.23
Sample (280) 12 12.25 -0.25
Sample (281) 5 3.48 1.52
Sample (282) 8 7.93 0.07
Sample (283) 8 10.77 -2.77
Sample (284) 18 12.25 5.75
Sample (285) 6 4.83 1.17
Sample (286) 10 10.77 -0.77
Sample (287) 11 7.80 3.20
Sample (288) 9 9.15 -0.15
Sample (289) 6 4.96 1.04
Sample (290) 5 3.48 1.52
Sample (291) 12 12.38 -0.38
Sample (292) 8 7.93 0.07
Sample (293) 1 2.13 -1.13
Sample (294) 9 7.80 1.20
Sample (295) 3 3.48 -0.48
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Sample (296) 10 9.28 0.72
Sample (297) 13 10.90 2.11
Sample (298) 10 6.32 3.68
Sample (299) 4 4.96 -0.96
Sample (300) 3 3.48 -0.48
Sample (301) 12 12.12 -0.12
Sample (302) 1 3.48 -2.48
Sample (303) 6 6.19 -0.19
Sample (304) 4 3.48 0.52
Sample (305) 1 2.13 -1.13
Sample (306) 7 6.45 0.55
Sample (307) 3 2.13 0.87
Sample (308) 5 6.45 -1.45
Sample (309) 3 6.45 -3.45

Total 361 345.23 15.77

Table C-2: Descriptive Analysis for Actual and Estimated General

Trips Based on Modified Model Using Native Transfer

Actual Y Estimated Y modified
Mean 6.811 6.514
Standard Error 0.489 0.407
Median 6.000 6.316
Standard Deviation 3.563 2.962
Count 53 53
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Appendix D:
Table D-1: ANOVA Table for the Work Trip Generation Model of
Salfit City

Degrees Sum of Mean -

of SQUAres Square F-value | Significance

Freedom i .
Regression 3 201.509 67.169 |191.048| 1.32E-64
Residual 252 88.599 0.351
Total 255 290.109

Table D-2 ANOVA Table for the Transferred Work Trip Model Using

Updating Model Coefficients Method

Degrees Sum of Mean F- -
of Squares Square | value Significance
Freedom
Regression 2 193.350 96.675 |252.78| 4.74E-61
Residual 253 96.759 0.382
Total 255 290.109

Table D-3: Difference between Actual and Estimated Work Trips for

Salfit City
Observation No. Actual Y1 | Estimated Y4  Difference
Sample (257) 2.00 2.06 -0.06
Sample (258) 1.00 1.48 -0.48
Sample (259) 0.00 0.15 -0.15
Sample (260) 3.00 1.23 1.77
Sample (261) 1.00 1.36 -0.36
Sample (262) 2.00 1.94 0.06
Sample (263) 1.00 1.23 -0.23
Sample (264) 2.00 1.81 0.19
Sample (265) 1.00 1.36 -0.36
Sample (266) 2.00 2.19 -0.19
Sample (267) 2.00 1.36 0.65
Sample (268) 2.00 2.19 -0.19
Sample (269) 1.00 1.11 -0.11
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Sample (270) 1.00 1.36 -0.36
Sample (271) 1.00 1.23 -0.23
Sample (272) 2.00 2.19 -0.19
Sample (273) 2.00 2.06 -0.06
Sample (274) 0.00 1.11 -1.11
Sample (275) 1.00 1.11 -0.11
Sample (276) 1.00 1.11 -0.11
Sample (277) 0.00 0.15 -0.15
Sample (278) 1.00 1.48 -0.48
Sample (279) 2.00 2.31 -0.31
Sample (280) 2.00 2.06 -0.06
Sample (281) 1.00 1.23 -0.23
Sample (282) 1.00 1.36 -0.36
Sample (283) 2.00 1.81 0.19
Sample (284) 3.00 2.06 0.94
Sample (285) 2.00 2.19 -0.19
Sample (286) 2.00 2.06 -0.06
Sample (287) 2.00 2.19 -0.19
Sample (288) 4.00 3.39 0.61
Sample (289) 3.00 1.48 1.52
Sample (290) 3.00 1.36 1.65
Sample (291) 1.00 0.98 0.02
Sample (292) 1.00 1.23 -0.23
Sample (293) 0.00 0.15 -0.15
Sample (294) 2.00 2.19 -0.19
Sample (295) 1.00 1.11 -0.11
Sample (296) 2.00 2.06 -0.06
Sample (297) 1.00 1.23 -0.23
Sample (298) 2.00 2.06 -0.06
Sample (299) 1.00 1.23 -0.23
Sample (300) 2.00 1.11 0.90
Sample (301) 2.00 3.39 -1.39
Sample (302) 0.00 0.98 -0.98
Sample (303) 3.00 2.89 0.11
Sample (304) 1.00 1.23 -0.23
Sample (305) 0.00 0.15 -0.15
Sample (306) 1.00 1.23 -0.23
Sample (307) 0.00 0.40 -0.40
Sample (308) 1.00 0.98 0.02
Sample (309) 0.00 0.98 -0.98

Total 77 80.27 -3.27
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Table D-4: Descriptive Analysis for Actual and Estimated Daily Work
Trips for Salfit City

Actual Y1 Estimated Y1
Mean 1.453 1.515
Standard Error 0.128 0.098
Median 1.000 1.355
Standard Deviation 0.932 0.713
Count 53 53

Table D-5: Difference between Actual and Estimated Work Trips Using
Native Transfer Method

Observation No. Actual Y1 Transferred Y1 Difference
Sample (257) 2.00 2.18 -0.18
Sample (258) 1.00 1.21 -0.21
Sample (259) 0.00 0.16 -0.16
Sample (260) 3.00 1.17 1.83
Sample (261) 1.00 1.17 -0.17
Sample (262) 2.00 2.14 -0.14
Sample (263) 1.00 1.13 -0.13
Sample (264) 2.00 2.18 -0.18
Sample (265) 1.00 1.17 -0.17
Sample (266) 2.00 2.18 -0.18
Sample (267) 2.00 1.17 0.83
Sample (268) 2.00 2.18 -0.18
Sample (269) 1.00 1.17 -0.17
Sample (270) 1.00 1.21 -0.21
Sample (271) 1.00 1.21 -0.21
Sample (272) 2.00 2.14 -0.14
Sample (273) 2.00 2.18 -0.18
Sample (274) 0.00 1.17 -1.17
Sample (275) 1.00 1.17 -0.17
Sample (276) 1.00 1.17 -0.17
Sample (277) 0.00 0.16 -0.16
Sample (278) 1.00 1.17 -0.17
Sample (279) 2.00 2.18 -0.18
Sample (280) 2.00 2.18 -0.18
Sample (281) 1.00 1.13 -0.13
Sample (282) 1.00 1.17 -0.17
Sample (283) 2.00 2.18 -0.18
Sample (284) 3.00 2.18 0.82
Sample (285) 2.00 2.10 -0.10
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Sample (286) 2.00 2.18 -0.18
Sample (287) 2.00 2.10 -0.10
Sample (288) 4.00 3.11 0.89
Sample (289) 3.00 1.13 1.87
Sample (290) 3.00 1.17 1.83
Sample (291) 1.00 1.21 -0.21
Sample (292) 1.00 1.21 -0.21
Sample (293) 0.00 0.20 -0.20
Sample (294) 2.00 2.14 -0.14
Sample (295) 1.00 1.13 -0.13
Sample (296) 2.00 2.18 -0.18
Sample (297) 1.00 1.21 -0.21
Sample (298) 2.00 2.18 -0.18
Sample (299) 1.00 1.13 -0.13
Sample (300) 2.00 1.17 0.83
Sample (301) 2.00 3.07 -1.07
Sample (302) 0.00 1.17 -1.17
Sample (303) 3.00 3.07 -0.07
Sample (304) 1.00 1.13 -0.13
Sample (305) 0.00 0.16 -0.16
Sample (306) 1.00 1.13 -0.13
Sample (307) 0.00 0.16 -0.16
Sample (308) 1.00 1.17 -0.17
Sample (309) 0.00 1.21 -1.21

Total 77 79.63 -2.63

Table D-6: Descriptive Analysis for Actual and Estimated Work Trips

Using Native Transfer Method

Actual Y1 Transferred Y1
Mean 1.453 1.502
Standard Error 0.128 0.099
Median 1.000 1.210
Standard Deviation 0.932 0.720
Count 53 53
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Appendix E:
Table E-1: ANOVA Table for the Education Trip Generation Model
of Salfit City
Degrees Sum of Mean -
of Squares | Sauare F-value | Significance
Freedom | ° 9
Regression 1 1192.392 | 1192.392 | 7136.146 | 6.333E-188
Residual 255 42.608 0.167
Total 256 1235

Table E-2: ANOVA Table for the Modified Education Trip Model of

Jericho City
Degrees Sum of Mean -
of Squares | Sauare F-value | Significance
Freedom g g
Regression 1 4123.31 |4123.314 | 51790.82 0
Residual 712 56.686 0.08
Total 713 4180

Table E-3: Difference between Actual and Estimated Education Trips for

Salfit City

Observation No. Actual Y2 Estimated Y2 Difference
Sample (257) 2 0.98 1.02
Sample (258) 3 2.95 0.05
Sample (259) 0 0.00 0.00
Sample (260) 0 0.00 0.00
Sample (261) 0 2.95 -2.95
Sample (262) 1 0.98 0.02
Sample (263) 1 0.98 0.02
Sample (264) 0 0.00 0.00
Sample (265) 0 0.00 0.00
Sample (266) 3 2.95 0.05
Sample (267) 0 2.95 -2.95
Sample (268) 2 1.96 0.04
Sample (269) 1 0.98 0.02
Sample (270) 3 2.95 0.05
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Sample (271) 1 0.98 0.02
Sample (272) 1 0.98 0.02
Sample (273) 2 1.96 0.04
Sample (274) 1 0.98 0.02
Sample (275) 1 0.98 0.02
Sample (276) 0 0.00 0.00
Sample (277) 0 0.00 0.00
Sample (278) 4 3.93 0.07
Sample (279) 4 3.93 0.07
Sample (280) 5 491 0.09
Sample (281) 0 0.00 0.00
Sample (282) 3 2.95 0.05
Sample (283) 4 3.93 0.07
Sample (284) 4 491 -0.91
Sample (285) 0 0.00 0.00
Sample (286) 2 3.93 -1.93
Sample (287) 2 1.96 0.04
Sample (288) 2 1.96 0.04
Sample (289) 1 0.98 0.02
Sample (290) 0 0.00 0.00
Sample (291) 7 5.89 1.11
Sample (292) 3 2.95 0.05
Sample (293) 0 0.00 0.00
Sample (294) 2 1.96 0.04
Sample (295) 0 0.00 0.00
Sample (296) 3 2.95 0.05
Sample (297) 5 4.91 0.09
Sample (298) 1 0.98 0.02
Sample (299) 0 0.98 -0.98
Sample (300) 0 0.00 0.00
Sample (301) 4 3.93 0.07
Sample (302) 0 0.00 0.00
Sample (303) 0 0.00 0.00
Sample (304) 0 0.00 0.00
Sample (305) 0 0.00 0.00
Sample (306) 2 1.96 0.04
Sample (307) 0 0.00 0.00
Sample (308) 2 1.96 0.04
Sample (309) 2 1.96 0.04

Total 84 90.34 -6.34
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Table E-4: Descriptive Analysis for Actual and Estimated Education
Trips for Salfit City

Actual Y Estimated Y2
Mean 1.585 1.705
Standard Error 0.232 0.226
Median 1.000 0.982
Standard Deviation 1.692 1.647
Count 53 53

Table E-5: Difference between Actual and Estimated Education Trips

Using Native Transfer Method

Observation No. Actual Y2 Transferred Y2 Difference
Sample (257) 2 0.98 1.02
Sample (258) 3 2.93 0.07
Sample (259) 0 0.00 0.00
Sample (260) 0 0.00 0.00
Sample (261) 0 2.93 -2.93
Sample (262) 1 0.98 0.02
Sample (263) 1 0.98 0.02
Sample (264) 0 0.00 0.00
Sample (265) 0 0.00 0.00
Sample (266) 3 2.93 0.07
Sample (267) 0 2.93 -2.93
Sample (268) 2 1.95 0.05
Sample (269) 1 0.98 0.02
Sample (270) 3 2.93 0.07
Sample (271) 1 0.98 0.02
Sample (272) 1 0.98 0.02
Sample (273) 2 1.95 0.05
Sample (274) 1 0.98 0.02
Sample (275) 1 0.98 0.02
Sample (276) 0 0.00 0.00
Sample (277) 0 0.00 0.00
Sample (278) 4 3.91 0.09
Sample (279) 4 3.91 0.09
Sample (280) 5 4.89 0.12
Sample (281) 0 0.00 0.00
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Sample (282) 3 2.93 0.07
Sample (283) 4 3.91 0.09
Sample (284) 4 4.89 -0.89
Sample (285) 0 0.00 0.00
Sample (286) 2 3.91 -1.91
Sample (287) 2 1.95 0.05
Sample (288) 2 1.95 0.05
Sample (289) 1 0.98 0.02
Sample (290) 0 0.00 0.00
Sample (291) 7 5.86 1.14
Sample (292) 3 2.93 0.07
Sample (293) 0 0.00 0.00
Sample (294) 2 1.95 0.05
Sample (295) 0 0.00 0.00
Sample (296) 3 2.93 0.07
Sample (297) 5 4.89 0.12
Sample (298) 1 0.98 0.02
Sample (299) 0 0.98 -0.98
Sample (300) 0 0.00 0.00
Sample (301) 4 3.91 0.09
Sample (302) 0 0.00 0.00
Sample (303) 0 0.00 0.00
Sample (304) 0 0.00 0.00
Sample (305) 0 0.00 0.00
Sample (306) 2 1.95 0.05
Sample (307) 0 0.00 0.00
Sample (308) 2 1.95 0.05
Sample (309) 2 1.95 0.05

Total 84 89.88 -5.88

Table E-6: Descriptive Analysis for Actual and Estimated Education

Trips Using Native Transfer Method

Actual Y Transferred Y
Mean 1.585 1.696
Standard Error 0.232 0.225
Median 1.000 0.977
Standard Deviation 1.692 1.639
Count 53 53
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Appendix F:
Table F-1: ANOVA Table for the Shopping Trip Generation Model of
Salfit City
Degrees Sum of Mean -
of Squares Square F-value | Significance
Freedom i L
Regression 3 62.795| 20.932| 61.432 7.64E-30
Residual 253 86.205 0.341
Total 256 149

Table F-2: ANOVA Table for the Transferred Shopping Trip

Generation Model with Updating Coefficients

Degrees Sum of Mean -
of SQUAres Square F-value | Significance
Freedom g 9
Regression 2 55.335| 27.667| 75.028 2.61E-26
Residual 254 93.665 0.369
Total 256 149

Table F-3: Difference between Actual and Estimated Shopping Trip

for Salfit City
Observation No. Actual Y3 Estimated Y3 Difference
Sample (257) 0.00 0.23 -0.23
Sample (258) 0.00 0.29 -0.29
Sample (259) 1.00 0.06 0.94
Sample (260) 0.00 0.23 -0.23
Sample (261) 1.00 0.23 0.77
Sample (262) 1.00 0.42 0.58
Sample (263) 0.00 0.42 -0.42
Sample (264) 0.00 0.06 -0.06
Sample (265) 1.00 0.23 0.77
Sample (266) 0.00 0.59 -0.59
Sample (267) 0.00 0.65 -0.65
Sample (268) 0.00 0.71 -0.71
Sample (269) 0.00 0.36 -0.36
Sample (270) 2.00 0.23 177
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Sample (271) 1.00 0.59 0.42
Sample (272) 0.00 0.35 -0.35
Sample (273) 1.00 0.35 0.65
Sample (274) 0.00 0.36 -0.36
Sample (275) 1.00 0.36 0.65
Sample (276) 0.00 0.36 -0.36
Sample (277) 1.00 0.36 0.65
Sample (278) 1.00 0.35 0.65
Sample (279) 1.00 0.46 0.54
Sample (280) 0.00 0.47 -0.47
Sample (281) 1.00 0.06 0.94
Sample (282) 0.00 0.52 -0.52
Sample (283) 1.00 0.31 0.70
Sample (284) 0.00 0.59 -0.59
Sample (285) 1.00 0.52 0.48
Sample (286) 0.00 0.71 -0.71
Sample (287) 0.00 0.48 -0.48
Sample (288) 0.00 0.75 -0.75
Sample (289) 1.00 0.52 0.48
Sample (290) 0.00 0.52 -0.52
Sample (291) 1.00 0.24 0.76
Sample (292) 0.00 0.52 -0.52
Sample (293) 0.00 0.48 -0.48
Sample (294) 1.00 0.29 0.71
Sample (295) 0.00 0.36 -0.36
Sample (296) 0.00 0.65 -0.65
Sample (297) 2.00 0.83 1.17
Sample (298) 1.00 0.42 0.58
Sample (299) 1.00 0.06 0.94
Sample (300) 0.00 0.36 -0.36
Sample (301) 1.00 0.65 0.35
Sample (302) 1.00 0.36 0.65
Sample (303) 0.00 0.36 -0.36
Sample (304) 1.00 0.36 0.65
Sample (305) 0.00 0.36 -0.36
Sample (306) 1.00 0.48 0.52
Sample (307) 0.00 0.52 -0.52
Sample (308) 1.00 0.42 0.58
Sample (309) 0.00 0.36 -0.36

Total 27 21.70 5.30
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Table F-4: Descriptive Analysis for Actual and Estimated Daily
Shopping Trips for Salfit City

Actual Y3 Estimated Y3
Mean 0.509 0.410
Standard Error 0.079 0.024
Median 0.000 0.355
Standard Deviation 0.576 0.175
Count 53 53

Table F-5: Difference between Actual and Estimated Shopping Trips

Using Native Transfer Method

Observation No. Actual Y; Transferred Y, Difference
Sample (257) 0.00 1.27 -1.27
Sample (258) 0.00 1.50 -1.50
Sample (259) 1.00 0.67 0.33
Sample (260) 0.00 0.93 -0.93
Sample (261) 1.00 0.99 0.01
Sample (262) 1.00 1.23 -0.23
Sample (263) 0.00 0.93 -0.93
Sample (264) 0.00 0.88 -0.88
Sample (265) 1.00 0.69 0.31
Sample (266) 0.00 1.60 -1.60
Sample (267) 0.00 1.55 -1.55
Sample (268) 0.00 1.60 -1.60
Sample (269) 0.00 0.93 -0.93
Sample (270) 2.00 1.59 0.42
Sample (271) 1.00 1.27 -0.27
Sample (272) 0.00 1.30 -1.30
Sample (273) 1.00 1.62 -0.62
Sample (274) 0.00 0.93 -0.93
Sample (275) 1.00 0.74 0.26
Sample (276) 0.00 1.23 -1.23
Sample (277) 1.00 0.70 0.30
Sample (278) 1.00 1.94 -0.94
Sample (279) 1.00 1.87 -0.87
Sample (280) 0.00 2.18 -2.18
Sample (281) 1.00 0.70 0.30
Sample (282) 0.00 1.76 -1.76
Sample (283) 1.00 1.90 -0.90
Sample (284) 0.00 1.90 -1.90
Sample (285) 1.00 1.02 -0.02
Sample (286) 0.00 1.87 -1.87
Sample (287) 0.00 2.01 -2.01
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Sample (288) 0.00 1.87 -1.87
Sample (289) 1.00 0.70 0.30
Sample (290) 0.00 0.67 -0.67
Sample (291) 1.00 2.40 -1.40
Sample (292) 0.00 1.50 -1.50
Sample (293) 0.00 0.88 -0.88
Sample (294) 1.00 1.29 -0.29
Sample (295) 0.00 0.67 -0.67
Sample (296) 0.00 1.69 -1.69
Sample (297) 2.00 2.43 -0.43
Sample (298) 1.00 1.80 -0.80
Sample (299) 1.00 0.65 0.35
Sample (300) 0.00 0.70 -0.70
Sample (301) 1.00 2.15 -1.15
Sample (302) 1.00 0.30 0.70
Sample (303) 0.00 0.99 -0.99
Sample (304) 1.00 0.70 0.30
Sample (305) 0.00 0.35 -0.35
Sample (306) 1.00 1.20 -0.20
Sample (307) 0.00 0.67 -0.67
Sample (308) 1.00 1.20 -0.20
Sample (309) 0.00 1.22 -1.22

Total 27 67.32 -40.32

Table F-6: Descriptive Analysis for Actual and Estimated Shopping

Trips Using Native Transfer Method

Actual Y3 Transferred Y3
Mean 0.509 1.270
Standard Error 0.079 0.074
Median 0.000 1.233
Standard Deviation 0.576 0.541
Count 53 53

Table F-7: Difference between Actual and Estimated Shopping Trips

Using Updating Model Coefficients Method

Observation No. Actual Y3 Transferred Y3 Difference
Sample (257) 0.00 0.41 -0.41
Sample (258) 0.00 0.43 -0.43
Sample (259) 1.00 0.24 0.76
Sample (260) 0.00 0.29 -0.29
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Sample (261) 1.00 0.34 0.66
Sample (262) 1.00 0.37 0.63
Sample (263) 0.00 0.29 -0.29
Sample (264) 0.00 0.44 -0.44
Sample (265) 1.00 0.26 0.75
Sample (266) 0.00 0.53 -0.53
Sample (267) 0.00 0.48 -0.48
Sample (268) 0.00 0.53 -0.53
Sample (269) 0.00 0.29 -0.29
Sample (270) 2.00 0.51 1.49
Sample (271) 1.00 0.61 0.39
Sample (272) 0.00 0.44 -0.44
Sample (273) 1.00 0.54 0.46
Sample (274) 0.00 0.29 -0.29
Sample (275) 1.00 0.31 0.69
Sample (276) 0.00 0.37 -0.37
Sample (277) 1.00 0.27 0.73
Sample (278) 1.00 0.65 0.35
Sample (279) 1.00 0.58 0.42
Sample (280) 0.00 0.68 -0.68
Sample (281) 1.00 0.27 0.73
Sample (282) 0.00 0.68 -0.68
Sample (283) 1.00 0.61 0.39
Sample (284) 0.00 0.61 -0.61
Sample (285) 1.00 0.37 0.63
Sample (286) 0.00 0.58 -0.58
Sample (287) 0.00 0.71 -0.71
Sample (288) 0.00 0.78 -0.78
Sample (289) 1.00 0.27 0.73
Sample (290) 0.00 0.24 -0.24
Sample (291) 1.00 0.68 0.32
Sample (292) 0.00 0.43 -0.43
Sample (293) 0.00 0.23 -0.23
Sample (294) 1.00 0.43 0.58
Sample (295) 0.00 0.24 -0.24
Sample (296) 0.00 0.61 -0.61
Sample (297) 2.00 0.71 1.29
Sample (298) 1.00 0.71 0.29
Sample (299) 1.00 0.22 0.78
Sample (300) 0.00 0.27 -0.27
Sample (301) 1.00 0.65 0.35
Sample (302) 1.00 0.09 0.92
Sample (303) 0.00 0.34 -0.34
Sample (304) 1.00 0.27 0.73
Sample (305) 0.00 0.14 -0.14
Sample (306) 1.00 0.34 0.66
Sample (307) 0.00 0.24 -0.24




168

Sample (308) 1.00 0.34 0.66
Sample (309) 0.00 0.36 -0.36
Total 27 22.56 4.44

Table F-8: Descriptive Analysis for Actual and Estimated Shopping

Trips Using Updating Model Coefficients Method

Actual Y3 Transferred Ys
Mean 0.509 0.426
Standard Error 0.079 0.024
Median 0.000 0.374
Standard Deviation 0.576 0.175
Count 53 53
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Appendix G:

Table G-1: ANOVA Table for the Social Trip Generation Model
Degrees Sum of Mean -

of Squares Square F-value | Significance
Freedom i 9
Regression 1 951.462 951.462 |456.454| 1.16E-58
Residual 255 531.538 2.084
Total 256 1483

Table G-2: ANOVA Table for the Transferred Social Trip Generation

Model with Updating Coefficients

Degrees

Sum of Mean -
of Squares Square F-value | Significance
Freedom
Regression 3 917.920 305.973 [136.992 | 1.17E-52
Residual 253 565.080 2.234
Total 256 1483

Table G-3: Difference between Actual and Estimated Social Trip for

Salfit City
ObseNr\éatlon Actual Y4 Estimated Y4 Difference
Sample (257) 3.00 1.76 1.24
Sample (258) 3.00 2.21 0.80
Sample (259) 1.00 0.88 0.12
Sample (260) 2.00 1.32 0.68
Sample (261) 1.00 1.32 -0.32
Sample (262) 5.00 1.76 3.24
Sample (263) 4.00 1.32 2.68
Sample (264) 0.00 0.88 -0.88
Sample (265) 3.00 0.88 2.12
Sample (266) 5.00 2.21 2.80
Sample (267) 4.00 2.21 1.80
Sample (268) 2.00 2.21 -0.21
Sample (269) 2.00 1.32 0.68
Sample (270) 3.00 2.21 0.80
Sample (271) 2.00 1.32 0.68
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Sample (272) 2.00 1.76 0.24
Sample (273) 0.00 2.21 -2.21
Sample (274) 2.00 1.32 0.68
Sample (275) 1.00 0.88 0.12
Sample (276) 2.00 1.76 0.24
Sample (277) 1.00 0.88 0.12
Sample (278) 3.00 2.65 0.35
Sample (279) 4.00 2.65 1.35
Sample (280) 5.00 3.09 1.91
Sample (281) 2.00 0.88 1.12
Sample (282) 3.00 2.21 0.80
Sample (283) 0.00 2.65 -2.65
Sample (284) 6.00 2.65 3.35
Sample (285) 2.00 1.32 0.68
Sample (286) 5.00 2.65 2.35
Sample (287) 5.00 2.65 2.35
Sample (288) 1.00 2.21 -1.21
Sample (289) 1.00 0.88 0.12
Sample (290) 2.00 0.88 1.12
Sample (291) 3.00 3.53 -0.53
Sample (292) 3.00 2.21 0.80
Sample (293) 1.00 1.32 -0.32
Sample (294) 3.00 1.76 1.24
Sample (295) 2.00 0.88 1.12
Sample (296) 4.00 2.21 1.80
Sample (297) 1.00 3.53 -2.53
Sample (298) 5.00 2.21 2.80
Sample (299) 1.00 0.88 0.12
Sample (300) 1.00 0.88 0.12
Sample (301) 3.00 3.09 -0.09
Sample (302) 0.00 0.44 -0.44
Sample (303) 1.00 1.32 -0.32
Sample (304) 1.00 0.88 0.12
Sample (305) 1.00 0.44 0.56
Sample (306) 3.00 1.76 1.24
Sample (307) 3.00 0.88 2.12
Sample (308) 1.00 1.76 -0.76
Sample (309) 1.00 1.76 -0.76

Total 125 91.73 33.27
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Table G-4: Descriptive Analysis for Actual and Estimated Daily Social
Trips for Salfit City

Actual Y4 Estimated Y34
Mean 2.36 1.73
Standard Error 0.21 0.11
Median 2.00 1.76
Standard Deviation 1.53 0.78
Count 53 53

Table G-5: Difference between Actual and Estimated Social Trips

Using Native Transfer Method

ObseNr\éanon Actual Y4 Transferred Y, Difference
Sample (257) 3.00 0.87 2.13
Sample (258) 3.00 0.65 2.35
Sample (259) 1.00 0.29 0.71
Sample (260) 2.00 0.58 1.42
Sample (261) 1.00 0.47 0.53
Sample (262) 5.00 1.05 3.95
Sample (263) 4.00 0.65 3.35
Sample (264) 0.00 0.87 -0.87
Sample (265) 3.00 0.47 2.53
Sample (266) 5.00 1.05 3.95
Sample (267) 4.00 1.05 2.95
Sample (268) 2.00 1.63 0.37
Sample (269) 2.00 0.47 1.53
Sample (270) 3.00 0.47 2.53
Sample (271) 2.00 0.87 1.13
Sample (272) 2.00 1.34 0.66
Sample (273) 0.00 1.45 -1.45
Sample (274) 2.00 0.47 1.53
Sample (275) 1.00 0.47 0.53
Sample (276) 2.00 0.47 1.53
Sample (277) 1.00 0.29 0.71
Sample (278) 3.00 0.94 2.06
Sample (279) 4.00 1.16 2.84
Sample (280) 5.00 2.03 2.97
Sample (281) 2.00 0.36 1.64
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Sample (282) 3.00 0.47 2.53
Sample (283) 0.00 2.03 -2.03
Sample (284) 6.00 1.16 4.84
Sample (285) 2.00 0.76 1.24
Sample (286) 5.00 1.74 3.26
Sample (287) 5.00 1.12 3.88
Sample (288) 1.00 1.23 -0.23
Sample (289) 1.00 0.36 0.64
Sample (290) 2.00 0.47 1.53
Sample (291) 3.00 1.45 1.55
Sample (292) 3.00 0.58 2.42
Sample (293) 1.00 0.87 0.13
Sample (294) 3.00 1.05 1.95
Sample (295) 2.00 0.47 1.53
Sample (296) 4.00 1.45 2.55
Sample (297) 1.00 2.03 -1.03
Sample (298) 5.00 0.94 4.06
Sample (299) 1.00 0.36 0.64
Sample (300) 1.00 0.47 0.53
Sample (301) 3.00 1.30 1.70
Sample (302) 0.00 0.58 -0.58
Sample (303) 1.00 0.94 0.06
Sample (304) 1.00 0.36 0.64
Sample (305) 1.00 0.29 0.71
Sample (306) 3.00 0.94 2.06
Sample (307) 3.00 0.29 2.71
Sample (308) 1.00 0.87 0.13
Sample (309) 1.00 0.58 0.42

Total 125 45.58 79.42

Table G-6: Descriptive Analysis for Actual and Estimated Social Trips

Using Native Transfer Method

Actual Y4 Transferred Y4
Mean 2.358 0.860
Standard Error 0.211 0.066
Median 2.000 0.870
Standard Deviation 1.533 0.478
Count 53 53
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Appendix H:

Table H-1: ANOVA Table for the Recreational Trip Generation

Model
Degrees Sum of Mean —

of Squares | Sauare F-value | Significance
Freedom g 9
Regression 3 173.315 57.772 |100.328 | 9.29E-43
Residual 253 145.685 0.576
Total 256 319

Table H-2: ANOVA Table for the Transferred Recreational Trip

Generation Model with Updating Coefficients

Degrees Sum of Mean -
of Squares Square F-value | Significance
Freedom
Regression 3 141.892 47.297 | 67.564 | 4.31E-32
Residual 253 177.108 0.700
Total 256 319

Table H-3: Difference between Actual and Estimated Recreational

Trip for Salfit City

ObseNr\éatlon Actual Ys Estimated Y5 Difference
Sample (257) 1.00 0.69 0.31
Sample (258) 1.00 0.84 0.16
Sample (259) 2.00 0.23 1.77
Sample (260) 1.00 0.46 0.54
Sample (261) 0.00 0.65 -0.65
Sample (262) 0.00 0.65 -0.65
Sample (263) 0.00 0.61 -0.61
Sample (264) 1.00 0.23 0.77
Sample (265) 0.00 0.42 -0.42
Sample (266) 0.00 0.88 -0.88
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Sample (267) 0.00 0.65 -0.65
Sample (268) 1.00 0.42 0.58
Sample (269) 0.00 0.65 -0.65
Sample (270) 1.00 1.11 -0.11
Sample (271) 3.00 0.23 2.77
Sample (272) 2.00 0.65 1.35
Sample (273) 1.00 0.46 0.54
Sample (274) 2.00 0.65 1.35
Sample (275) 0.00 0.42 -0.42
Sample (276) 1.00 0.88 0.12
Sample (277) 0.00 0.23 -0.23
Sample (278) 3.00 1.07 1.93
Sample (279) 0.00 0.92 -0.92
Sample (280) 0.00 0.46 -0.46
Sample (281) 1.00 0.61 0.39
Sample (282) 1.00 1.11 -0.11
Sample (283) 1.00 0.23 0.77
Sample (284) 5.00 0.92 4.08
Sample (285) 1.00 0.65 0.35
Sample (286) 1.00 0.46 0.54
Sample (287) 2.00 1.26 0.74
Sample (288) 2.00 1.07 0.93
Sample (289) 0.00 0.61 -0.61
Sample (290) 0.00 0.42 -0.42
Sample (291) 0.00 0.92 -0.92
Sample (292) 1.00 0.92 0.08
Sample (293) 0.00 0.00 0.00
Sample (294) 1.00 0.65 0.35
Sample (295) 0.00 0.42 -0.42
Sample (296) 1.00 0.46 0.54
Sample (297) 4.00 0.46 3.54
Sample (298) 1.00 1.07 -0.07
Sample (299) 1.00 0.61 0.39
Sample (300) 0.00 0.42 -0.42
Sample (301) 2.00 1.68 0.32
Sample (302) 0.00 0.00 0.00
Sample (303) 2.00 0.84 1.16
Sample (304) 1.00 0.61 0.39
Sample (305) 0.00 0.00 0.00
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Sample (306) 0.00 0.61 -0.61
Sample (307) 0.00 0.23 -0.23
Sample (308) 0.00 0.46 -0.46
Sample (309) 0.00 0.69 -0.69

Total 48 32.91 15.09

Table H-4: Descriptive Analysis for Actual and Estimated Daily

Recreational Trips for Salfit City

Actual Ys Estimated Y5
Mean 0.906 0.621
Standard Error 0.151 0.046
Median 1.000 0.609
Standard Deviation 1.097 0.332
Count 53 53

Table H-5: Difference between Actual and Estimated Recreational

Trips Using Native Transfer Method

ObseNr\éanon Actual Ys Transferred Ys Difference
Sample (257) 1.00 0.74 0.26
Sample (258) 1.00 0.89 0.11
Sample (259) 2.00 0.86 1.14
Sample (260) 1.00 0.57 0.43
Sample (261) 0.00 1.10 -1.10
Sample (262) 0.00 0.82 -0.82
Sample (263) 0.00 0.53 -0.53
Sample (264) 1.00 1.26 -0.26
Sample (265) 0.00 0.49 -0.49
Sample (266) 0.00 1.31 -1.31
Sample (267) 0.00 1.10 -1.10
Sample (268) 1.00 1.35 -0.35
Sample (269) 0.00 0.53 -0.53
Sample (270) 1.00 1.24 -0.24
Sample (271) 3.00 1.86 1.14
Sample (272) 2.00 1.10 0.90
Sample (273) 1.00 1.20 -0.20
Sample (274) 2.00 0.53 1.47
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Sample (275) 0.00 0.88 -0.88
Sample (276) 1.00 0.64 0.36
Sample (277) 0.00 0.78 -0.78
Sample (278) 3.00 1.92 1.08
Sample (279) 0.00 1.42 -1.42
Sample (280) 0.00 1.74 -1.74
Sample (281) 1.00 0.56 0.44
Sample (282) 1.00 1.94 -0.94
Sample (283) 1.00 1.56 -0.56
Sample (284) 5.00 1.74 3.26
Sample (285) 1.00 1.14 -0.14
Sample (286) 1.00 1.42 -0.42
Sample (287) 2.00 1.84 0.16
Sample (288) 2.00 2.40 -0.40
Sample (289) 0.00 0.74 -0.74
Sample (290) 0.00 0.42 -0.42
Sample (291) 0.00 1.64 -1.64
Sample (292) 1.00 0.89 0.11
Sample (293) 0.00 0.35 -0.35
Sample (294) 1.00 0.99 0.01
Sample (295) 0.00 0.42 -0.42
Sample (296) 1.00 1.66 -0.66
Sample (297) 4.00 1.60 2.40
Sample (298) 1.00 1.72 -0.72
Sample (299) 1.00 0.53 0.47
Sample (300) 0.00 0.56 -0.56
Sample (301) 2.00 1.86 0.14
Sample (302) 0.00 0.07 -0.07
Sample (303) 2.00 0.78 1.22
Sample (304) 1.00 0.56 0.44
Sample (305) 0.00 0.28 -0.28
Sample (306) 0.00 1.08 -1.08
Sample (307) 0.00 0.42 -0.42
Sample (308) 0.00 0.86 -0.86
Sample (309) 0.00 0.71 -0.71

Total 48 55.60 -7.60
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Table H-6: Descriptive Analysis for Actual and Estimated Recreational

Trips Using Native Transfer Method

Actual Ys Transferred Ys
Mean 0.906 1.049
Standard Error 0.151 0.074
Median 1.000 0.890
Standard Deviation 1.097 0.536
Count 53 53

Table H-7: Difference between Actual and Estimated Recreational

Trips Using Updating Model Coefficients Method

ObseNr\éanon Actual Ys Transferred Ys Difference
Sample (257) 1.00 0.44 0.56
Sample (258) 1.00 0.44 0.56
Sample (259) 2.00 0.66 1.34
Sample (260) 1.00 0.42 0.58
Sample (261) 0.00 0.58 -0.58
Sample (262) 0.00 0.54 -0.54
Sample (263) 0.00 0.30 -0.30
Sample (264) 1.00 0.82 0.18
Sample (265) 0.00 0.32 -0.32
Sample (266) 0.00 0.72 -0.72
Sample (267) 0.00 0.58 -0.58
Sample (268) 1.00 0.84 0.16
Sample (269) 0.00 0.30 -0.30
Sample (270) 1.00 0.67 0.33
Sample (271) 3.00 1.16 1.84
Sample (272) 2.00 0.72 1.28
Sample (273) 1.00 0.69 0.31
Sample (274) 2.00 0.30 1.70
Sample (275) 0.00 0.53 -0.53
Sample (276) 1.00 0.47 0.53
Sample (277) 0.00 0.56 -0.56
Sample (278) 3.00 1.12 1.88
Sample (279) 0.00 0.74 -0.74
Sample (280) 0.00 0.91 -0.91
Sample (281) 1.00 0.36 0.64




178

Sample (282) 1.00 1.13 -0.13
Sample (283) 1.00 0.83 0.17
Sample (284) 5.00 0.91 4.09
Sample (285) 1.00 0.85 0.16
Sample (286) 1.00 0.74 0.26
Sample (287) 2.00 1.16 0.84
Sample (288) 2.00 1.52 0.48
Sample (289) 0.00 0.44 -0.44
Sample (290) 0.00 0.27 -0.27
Sample (291) 0.00 0.80 -0.80
Sample (292) 1.00 0.44 0.56
Sample (293) 0.00 0.28 -0.28
Sample (294) 1.00 0.55 0.45
Sample (295) 0.00 0.27 -0.27
Sample (296) 1.00 0.94 0.06
Sample (297) 4.00 0.82 3.19
Sample (298) 1.00 1.07 -0.07
Sample (299) 1.00 0.30 0.70
Sample (300) 0.00 0.36 -0.36
Sample (301) 2.00 1.13 0.87
Sample (302) 0.00 0.05 -0.05
Sample (303) 2.00 0.56 1.44
Sample (304) 1.00 0.36 0.64
Sample (305) 0.00 0.18 -0.18
Sample (306) 0.00 0.72 -0.72
Sample (307) 0.00 0.27 -0.27
Sample (308) 0.00 0.52 -0.52
Sample (309) 0.00 0.37 -0.37

Total 48 33.04 14.96

Table H-8: Descriptive Analysis for Actual and Estimated Recreational

Trips Using Updating Model Coefficients Method

Actual Ys Transferred Ys
Mean 0.906 0.623
Standard Error 0.151 0.042
Median 1.000 0.559
Standard Deviation 1.097 0.309
Count 53 53
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Table I-1: ANOVA Table for the Trip Generation Model for Trips

Made Before 8:00 AM of Salfit City

Degrees

Sum of Mean -
of Squares Square F-value | Significance
Freedom
Regression 2 2014.487 | 1007.243 | 1244.883 | 1.2E-131
Residual 254 205.513 0.809
Total 256 2220

Table I-2: ANOVA Table for the Modified Trip Generation Model for

Trips Made Before 8:00 AM of Jericho City

Degrees Sum of Mean -
of SQUAres Square F-value | Significance
Freedom L i
Regression 2 1400.221 | 700.110 |964.771| 3.6E-203
Residual 710 515.229 0.725
Total 712 1915.45

Table I-3: Difference between Actual and Estimated Trip Generation

Model for Trips Made Before 8:00 AM for Salfit City

Observation No. Actual Yo Estimated Yo Difference
Sample (257) 4.00 2.21 1.79
Sample (258) 4.00 3.30 0.70
Sample (259) 0.00 0.00 0.00
Sample (260) 1.00 0.67 0.33
Sample (261) 0.00 3.30 -3.30
Sample (262) 3.00 2.21 0.79
Sample (263) 1.00 1.55 -0.55
Sample (264) 2.00 1.33 0.67
Sample (265) 1.00 0.67 0.33
Sample (266) 4.00 3.97 0.03
Sample (267) 1.00 3.30 -2.30
Sample (268) 2.00 3.09 -1.09
Sample (269) 1.00 1.55 -0.55
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Sample (270) 3.00 3.30 -0.30
Sample (271) 2.00 1.55 0.45
Sample (272) 2.00 2.21 -0.21
Sample (273) 4.00 3.09 0.91
Sample (274) 0.00 1.55 -1.55
Sample (275) 0.00 1.55 -1.55
Sample (276) 1.00 0.67 0.33
Sample (277) 0.00 0.00 0.00
Sample (278) 4.00 4.18 -0.18
Sample (279) 6.00 4.85 1.15
Sample (280) 6.00 5.73 0.27
Sample (281) 1.00 0.67 0.33
Sample (282) 4.00 3.30 0.70
Sample (283) 2.00 4.85 -2.85
Sample (284) 6.00 5.73 0.27
Sample (285) 2.00 1.33 0.67
Sample (286) 4.00 4.85 -0.85
Sample (287) 4.00 3.09 0.91
Sample (288) 4.00 3.76 0.24
Sample (289) 1.00 1.55 -0.55
Sample (290) 1.00 0.67 0.33
Sample (291) 7.00 5.94 1.06
Sample (292) 4.00 3.30 0.70
Sample (293) 0.00 0.00 0.00
Sample (294) 2.00 3.09 -1.09
Sample (295) 1.00 0.67 0.33
Sample (296) 4.00 3.97 0.03
Sample (297) 5.00 5.06 -0.06
Sample (298) 3.00 2.21 0.79
Sample (299) 1.00 1.55 -0.55
Sample (300) 0.00 0.67 -0.67
Sample (301) 3.00 5.52 -2.52
Sample (302) 0.00 0.67 -0.67
Sample (303) 3.00 2.00 1.00
Sample (304) 1.00 0.67 0.33
Sample (305) 0.00 0.00 0.00
Sample (306) 1.00 2.43 -1.43
Sample (307) 0.00 0.00 0.00
Sample (308) 3.00 2.43 0.58
Sample (309) 2.00 2.43 -0.43

Total 121 128.23 -7.23
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Household Trips Made before 8:00 AM for Salfit City

Actual Ys Estimated Y5
Mean 2.283 2.419
Standard Error 0.256 0.233
Median 2.000 2.213
Standard Deviation 1.864 1.697
Count 53.0 53.0

Table 1-5: Difference between Actual and Estimated Modified Trip

Generation Model for Trips Made Before 8:00 AM for Salfit City

Obsel\z\(fatlon Actual Yo ESt':::;iS Ye Difference
Sample (257) 4.00 2.08 1.92
Sample (258) 4.00 3.32 0.68
Sample (259) 0.00 0.30 -0.30
Sample (260) 1.00 0.76 0.24
Sample (261) 0.00 3.32 -3.32
Sample (262) 3.00 2.08 0.92
Sample (263) 1.00 1.62 -0.62
Sample (264) 2.00 1.22 0.78
Sample (265) 1.00 0.76 0.24
Sample (266) 4.00 3.79 0.21
Sample (267) 1.00 3.32 -2.32
Sample (268) 2.00 2.93 -0.93
Sample (269) 1.00 1.62 -0.62
Sample (270) 3.00 3.32 -0.32
Sample (271) 2.00 1.62 0.38
Sample (272) 2.00 2.08 -0.08
Sample (273) 4.00 2.93 1.07
Sample (274) 0.00 1.62 -1.62
Sample (275) 0.00 1.62 -1.62
Sample (276) 1.00 0.76 0.24
Sample (277) 0.00 0.30 -0.30
Sample (278) 4.00 4.18 -0.18
Sample (279) 6.00 4.64 1.36
Sample (280) 6.00 5.49 0.51
Sample (281) 1.00 0.76 0.24
Sample (282) 4.00 3.32 0.68
Sample (283) 2.00 4.64 -2.64
Sample (284) 6.00 5.49 0.51
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Sample (285) 2.00 1.22 0.78
Sample (286) 4.00 4.64 -0.64
Sample (287) 4.00 2.93 1.07
Sample (288) 4.00 3.39 0.61
Sample (289) 1.00 1.62 -0.62
Sample (290) 1.00 0.76 0.24
Sample (291) 7.00 5.89 1.11
Sample (292) 4.00 3.32 0.68
Sample (293) 0.00 0.30 -0.30
Sample (294) 2.00 2.93 -0.93
Sample (295) 1.00 0.76 0.24
Sample (296) 4.00 3.79 0.21
Sample (297) 5.00 5.03 -0.03
Sample (298) 3.00 2.08 0.92
Sample (299) 1.00 1.62 -0.62
Sample (300) 0.00 0.76 -0.76
Sample (301) 3.00 5.10 -2.10
Sample (302) 0.00 0.76 -0.76
Sample (303) 3.00 1.69 1.31
Sample (304) 1.00 0.76 0.24
Sample (305) 0.00 0.30 -0.30
Sample (306) 1.00 2.47 -1.47
Sample (307) 0.00 0.30 -0.30
Sample (308) 3.00 2.47 0.53
Sample (309) 2.00 2.47 -0.47

Total 121 127.27 -6.27

Table 1-6: Descriptive Analysis for Actual and Estimated Modified Trip

Generation Model for Trips Made Before 8:00 AM for Salfit City

Actual Ys Estimated Y modified
Mean 2.283 2.401
Standard Error 0.256 0.216
Median 2.000 2.078
Standard Deviation 1.864 1.575
Count 53 53
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Table J-1: ANOVA Table for the Trip Generation Model for Trips

Made between 8:00 - 9:00 AM of Salfit City

Degrees Sum of Mean -
of Squares | Square F-value | Significance
Freedom
Regression 2 44,509 22.254 | 60.462 | 3.45E-22
Residual 254 93.490 0.368
Total 256 138

Table J-2: ANOVA Table for the Transferred Trip Generation Model

for Trips Made between 8:00 — 9:00 AM of Salfit City with Updating

Coefficients

Degrees Sum of Mean R
of Squares Square F-value | Significance
Freedom
Regression 4 43.627 10.906 29.124 6.76E-20
Residual 252 94.372 0.374
Total 256 138

Table J-3: Difference between Actual and Estimated Trip Generation

Model for Trips Made between 8:00 AM - 9:00 AM for Salfit City

Obsel\llf\(;atlon Actual Y7 Estimated Y7 | Difference
Sample (257) 0.00 0.54 -0.54
Sample (258) 0.00 0.34 -0.34
Sample (259) 1.00 0.00 1.00
Sample (260) 0.00 0.34 -0.34
Sample (261) 0.00 0.34 -0.34
Sample (262) 0.00 0.40 -0.40
Sample (263) 1.00 0.20 0.80
Sample (264) 0.00 0.40 -0.40
Sample (265) 1.00 0.34 0.66
Sample (266) 0.00 0.54 -0.54
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Sample (267) 0.00 0.34 -0.34
Sample (268) 1.00 0.54 0.46
Sample (269) 1.00 0.20 0.80
Sample (270) 1.00 0.34 0.66
Sample (271) 0.00 0.34 -0.34
Sample (272) 1.00 0.54 0.46
Sample (273) 0.00 0.54 -0.54
Sample (274) 1.00 0.20 0.80
Sample (275) 0.00 0.20 -0.20
Sample (276) 0.00 0.20 -0.20
Sample (277) 0.00 0.00 0.00
Sample (278) 0.00 0.34 -0.34
Sample (279) 0.00 0.67 -0.67
Sample (280) 1.00 0.54 0.46
Sample (281) 0.00 0.20 -0.20
Sample (282) 0.00 0.34 -0.34
Sample (283) 4.00 0.40 3.60
Sample (284) 0.00 0.54 -0.54
Sample (285) 0.00 0.54 -0.54
Sample (286) 0.00 0.54 -0.54
Sample (287) 0.00 0.40 -0.40
Sample (288) 1.00 0.88 0.13
Sample (289) 0.00 0.34 -0.34
Sample (290) 0.00 0.34 -0.34
Sample (291) 0.00 0.20 -0.20
Sample (292) 0.00 0.34 -0.34
Sample (293) 0.00 0.00 0.00
Sample (294) 2.00 0.54 1.46
Sample (295) 0.00 0.20 -0.20
Sample (296) 1.00 0.54 0.46
Sample (297) 1.00 0.34 0.66
Sample (298) 0.00 0.40 -0.40
Sample (299) 0.00 0.20 -0.20
Sample (300) 1.00 0.20 0.80
Sample (301) 1.00 0.74 0.26
Sample (302) 0.00 0.20 -0.20
Sample (303) 0.00 0.60 -0.60
Sample (304) 0.00 0.20 -0.20
Sample (305) 0.00 0.00 0.00
Sample (306) 1.00 0.20 0.80
Sample (307) 0.00 0.14 -0.14
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Sample (308) 0.00 0.20 -0.20
Sample (309) 0.00 0.20 -0.20
Total 21 18.35 2.65

Table J-4: Descriptive Analysis for Actual and Estimated Daily

Household Trips Made between 8:00 AM - 9:00 AM for Salfit City

Actual Y7 Estimated Y7
Mean 0.396 0.346
Standard Error 0.098 0.026
Median 0.000 0.337
Standard Deviation 0.716 0.190
Count 53 53

Table J-5: Difference between Actual Values and Trip Generation

Model for Trips Made between 8:00 - 9:00 AM Using Native Transfer

Approach
ObseNr\éatlon Actual Y7 Transferred Y7 Difference
Sample (257) 0.00 0.73 -0.73
Sample (258) 0.00 0.54 -0.54
Sample (259) 1.00 0.09 0.91
Sample (260) 0.00 0.33 -0.33
Sample (261) 0.00 0.63 -0.63
Sample (262) 0.00 0.73 -0.73
Sample (263) 1.00 0.31 0.69
Sample (264) 0.00 0.66 -0.66
Sample (265) 1.00 0.33 0.67
Sample (266) 0.00 0.87 -0.87
Sample (267) 0.00 0.54 -0.54
Sample (268) 1.00 0.80 0.20
Sample (269) 1.00 0.40 0.60
Sample (270) 1.00 0.54 0.46
Sample (271) 0.00 0.49 -0.49
Sample (272) 1.00 0.64 0.36
Sample (273) 0.00 0.71 -0.71
Sample (274) 1.00 0.40 0.60




186

Sample (275) 0.00 0.49 -0.49
Sample (276) 0.00 0.24 -0.24
Sample (277) 0.00 0.00 0.00
Sample (278) 0.00 0.70 -0.70
Sample (279) 0.00 0.94 -0.94
Sample (280) 1.00 1.01 -0.01
Sample (281) 0.00 0.24 -0.24
Sample (282) 0.00 0.63 -0.63
Sample (283) 4.00 0.94 3.06
Sample (284) 0.00 1.01 -1.01
Sample (285) 0.00 0.66 -0.66
Sample (286) 0.00 0.94 -0.94
Sample (287) 0.00 0.62 -0.62
Sample (288) 1.00 1.13 -0.13
Sample (289) 0.00 0.49 -0.49
Sample (290) 0.00 0.33 -0.33
Sample (291) 0.00 0.81 -0.81
Sample (292) 0.00 0.63 -0.63
Sample (293) 0.00 0.00 0.00
Sample (294) 2.00 0.80 1.20
Sample (295) 0.00 0.33 -0.33
Sample (296) 1.00 1.03 -0.02
Sample (297) 1.00 0.77 0.23
Sample (298) 0.00 0.55 -0.55
Sample (299) 0.00 0.31 -0.31
Sample (300) 1.00 0.33 0.67
Sample (301) 1.00 1.18 -0.18
Sample (302) 0.00 0.24 -0.24
Sample (303) 0.00 0.72 -0.72
Sample (304) 0.00 0.24 -0.24
Sample (305) 0.00 0.00 0.00
Sample (306) 1.00 0.47 0.53
Sample (307) 0.00 0.09 -0.09
Sample (308) 0.00 0.38 -0.38
Sample (309) 0.00 0.47 -0.47

Total 21 29.49 -8.49
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Table J-6: Descriptive Analysis for Actual and Estimated Trip
Generation Model for Trips Made between 8:00 - 9:00 AM Using Native

Transfer Method

Actual Y7 Transferred Y7
Mean 0.396 0.556
Standard Error 0.098 0.041
Median 0.000 0.539
Standard Deviation 0.716 0.296
Count 53 53
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Appendix K:

Table K-1: ANOVA Table for the Trip Generation Model for Trips
Made between 9:00 AM - 12:00 PM of Salfit City

Degrees Sum of Mean F- C e
of Squares Square | value Significance
Freedom 9 9
Regression 3 116.990 38.996 |[69.476| 8.95E-33
Residual 253 142.009 0.561
Total 256 259

Table K-2: ANOVA Table for the Trip Generation Model of Daily Trips
Made between 9:00 AM - 12:00 PM Using Updating Model Coefficients

Method
Degrees Sum of Mean F- N
of Squares Square | value Significance
Freedom 9 9
Regression 3 113.501 37.833 |65.787 | 1.89E-31
Residual 253 145.498 0.575
Total 256 259

Table K-3: Difference between Actual and Estimated Trip Generation
Model for Trips Made between 9:00 AM - 12:00 PM for Salfit City

ObseNr\éatlon Actual Yg Estimated Ys Difference
Sample (257) 0.00 0.14 -0.14
Sample (258) 0.00 0.59 -0.59
Sample (259) 2.00 0.14 1.86
Sample (260) 1.00 0.14 0.86
Sample (261) 1.00 0.29 0.71
Sample (262) 0.00 0.63 -0.63
Sample (263) 0.00 0.78 -0.78
Sample (264) 0.00 0.14 -0.14
Sample (265) 0.00 0.29 -0.29
Sample (266) 1.00 0.63 0.37
Sample (267) 0.00 0.77 -0.77
Sample (268) 1.00 0.91 0.10
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Sample (269) 0.00 0.49 -0.49
Sample (270) 0.00 0.29 -0.29
Sample (271) 1.00 0.47 0.53
Sample (272) 0.00 0.57 -0.57
Sample (273) 0.00 0.42 -0.42
Sample (274) 1.00 0.49 0.51
Sample (275) 1.00 0.49 0.51
Sample (276) 0.00 0.49 -0.49
Sample (277) 1.00 0.33 0.67
Sample (278) 2.00 0.73 1.28
Sample (279) 0.00 0.28 -0.28
Sample (280) 0.00 0.70 -0.70
Sample (281) 1.00 0.45 0.55
Sample (282) 0.00 0.49 -0.49
Sample (283) 0.00 0.70 -0.70
Sample (284) 0.00 0.47 -0.47
Sample (285) 0.00 0.49 -0.49
Sample (286) 0.00 0.75 -0.75
Sample (287) 1.00 1.07 -0.07
Sample (288) 0.00 0.78 -0.78
Sample (289) 1.00 0.64 0.36
Sample (290) 0.00 0.49 -0.49
Sample (291) 0.00 0.56 -0.56
Sample (292) 1.00 0.33 0.67
Sample (293) 0.00 0.61 -0.61
Sample (294) 0.00 0.43 -0.43
Sample (295) 0.00 0.49 -0.49
Sample (296) 0.00 0.61 -0.61
Sample (297) 0.00 1.03 -1.03
Sample (298) 2.00 0.78 1.22
Sample (299) 0.00 0.45 -0.45
Sample (300) 0.00 0.49 -0.49
Sample (301) 3.00 1.23 1.77
Sample (302) 1.00 0.33 0.67
Sample (303) 0.00 0.64 -0.64
Sample (304) 0.00 0.64 -0.64
Sample (305) 0.00 0.33 -0.33
Sample (306) 1.00 0.92 0.08
Sample (307) 0.00 0.33 -0.33
Sample (308) 0.00 0.47 -0.47
Sample (309) 0.00 0.33 -0.33

Total 23 28.52 -5.52
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Table K-4: Descriptive Analysis for Actual and Estimated Daily
Household Trips Made between 9:00 AM - 12:00 PM for Salfit City

Actual Y8 Estimated Y8
Mean 0.434 0.538
Standard Error 0.095 0.033
Median 0.000 0.488
Standard Deviation 0.694 0.237
Count 53 53

Table K-5: Difference between Actual Values and Trip Generation

Model for Trips Made between 9:00 AM - 12:00 PM Using Native

Transfer Approach
ObseNr\éatlon Actual Y Transferred Ys Difference
Sample (257) 0.00 0.02 -0.02
Sample (258) 0.00 0.20 -0.20
Sample (259) 2.00 0.08 1.92
Sample (260) 1.00 0.05 0.95
Sample (261) 1.00 0.10 0.90
Sample (262) 0.00 0.14 -0.14
Sample (263) 0.00 0.18 -0.18
Sample (264) 0.00 0.02 -0.02
Sample (265) 0.00 0.10 -0.10
Sample (266) 1.00 0.11 0.89
Sample (267) 0.00 0.10 -0.10
Sample (268) 1.00 0.15 0.85
Sample (269) 0.00 0.10 -0.10
Sample (270) 0.00 0.11 -0.11
Sample (271) 1.00 0.02 0.98
Sample (272) 0.00 0.14 -0.14
Sample (273) 0.00 0.02 -0.02
Sample (274) 1.00 0.10 0.90
Sample (275) 1.00 0.10 0.90
Sample (276) 0.00 0.14 -0.14
Sample (277) 1.00 0.04 0.96
Sample (278) 2.00 0.23 1.77
Sample (279) 0.00 0.02 -0.02
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Sample (280) 0.00 0.02 -0.02
Sample (281) 1.00 0.18 0.82
Sample (282) 0.00 0.10 -0.10
Sample (283) 0.00 0.02 -0.02
Sample (284) 0.00 0.02 -0.02
Sample (285) 0.00 0.17 -0.17
Sample (286) 0.00 0.02 -0.02
Sample (287) 1.00 0.31 0.69
Sample (288) 0.00 0.23 -0.23
Sample (289) 1.00 0.18 0.82
Sample (290) 0.00 0.10 -0.10
Sample (291) 0.00 0.02 -0.02
Sample (292) 1.00 0.02 0.98
Sample (293) 0.00 0.05 -0.05
Sample (294) 0.00 0.10 -0.10
Sample (295) 0.00 0.09 -0.09
Sample (296) 0.00 0.02 -0.02
Sample (297) 0.00 0.02 -0.02
Sample (298) 2.00 0.20 1.80
Sample (299) 0.00 0.18 -0.18
Sample (300) 0.00 0.10 -0.10
Sample (301) 3.00 0.44 2.56
Sample (302) 1.00 0.01 0.99
Sample (303) 0.00 0.22 -0.22
Sample (304) 0.00 0.18 -0.18
Sample (305) 0.00 0.00 0.00
Sample (306) 1.00 0.26 0.74
Sample (307) 0.00 0.00 0.00
Sample (308) 0.00 0.05 -0.05
Sample (309) 0.00 0.02 -0.02

Total 23 5.60 17.40
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Table K-6: Difference between Actual Values and Trip Generation

Model for Trips Made between 9:00 AM - 12:00 PM Using Native

Transfer Approach
Actual Ys Transferred Ys

Mean 0.434 0.106
Standard Error 0.095 0.012
Median 0.000 0.100
Standard Deviation 0.694 0.090
Sample Variance 0.481 0.008

Sum 23 5.6

Count 53 53

Table K-7: Difference between Actual and Estimated Trip Generation
Model of Daily Trips Made between 9:00 AM - 12:00 PM Using
Updating Model Coefficients Method

ObseNr\éatlon Actual Y Transferred Ys Difference
Sample (257) 0.00 0.51 -0.51
Sample (258) 0.00 1.00 -1.00
Sample (259) 2.00 0.33 1.67
Sample (260) 1.00 0.42 0.58
Sample (261) 1.00 0.50 0.50
Sample (262) 0.00 0.67 -0.67
Sample (263) 0.00 0.49 -0.49
Sample (264) 0.00 0.51 -0.51
Sample (265) 0.00 0.50 -0.50
Sample (266) 1.00 0.75 0.25
Sample (267) 0.00 0.50 -0.50
Sample (268) 1.00 0.92 0.08
Sample (269) 0.00 0.50 -0.50
Sample (270) 0.00 0.75 -0.75
Sample (271) 1.00 0.51 0.49
Sample (272) 0.00 0.67 -0.67
Sample (273) 0.00 0.51 -0.51
Sample (274) 1.00 0.50 0.50
Sample (275) 1.00 0.50 0.50
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Sample (276) 0.00 0.67 -0.67
Sample (277) 1.00 0.17 0.83
Sample (278) 2.00 0.91 1.09
Sample (279) 0.00 0.51 -0.51
Sample (280) 0.00 0.51 -0.51
Sample (281) 1.00 0.49 0.51
Sample (282) 0.00 0.50 -0.50
Sample (283) 0.00 0.51 -0.51
Sample (284) 0.00 0.51 -0.51
Sample (285) 0.00 0.58 -0.58
Sample (286) 0.00 0.51 -0.51
Sample (287) 1.00 0.90 0.10
Sample (288) 0.00 0.91 -0.91
Sample (289) 1.00 0.49 0.51
Sample (290) 0.00 0.50 -0.50
Sample (291) 0.00 0.51 -0.51
Sample (292) 1.00 0.51 0.49
Sample (293) 0.00 0.42 -0.42
Sample (294) 0.00 0.50 -0.50
Sample (295) 0.00 0.25 -0.25
Sample (296) 0.00 0.51 -0.51
Sample (297) 0.00 0.51 -0.51
Sample (298) 2.00 1.00 1.00
Sample (299) 0.00 0.49 -0.49
Sample (300) 0.00 0.50 -0.50
Sample (301) 3.00 1.31 1.69
Sample (302) 1.00 0.25 0.75
Sample (303) 0.00 0.66 -0.66
Sample (304) 0.00 0.49 -0.49
Sample (305) 0.00 0.00 0.00
Sample (306) 1.00 0.82 0.18
Sample (307) 0.00 0.00 0.00
Sample (308) 0.00 0.42 -0.42
Sample (309) 0.00 0.51 -0.51

Total 23 29.31 -6.31
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Table K-8: Descriptive Analysis for Actual and Estimated Trip
Generation Model of Daily Trips Made between 9:00 AM - 12:00 PM
Using Updating Model Coefficients Method

Actual Ys Transferred Ys
Mean 0.434 0.553
Standard Error 0.095 0.032
Median 0.000 0.508
Standard Deviation 0.694 0.232
Count 53 53
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Table L-1: ANOVA Table for the Trip Generation Model for Trips

Made between 12:00 — 4:00 PM of Salfit City

Degrees of

Sum of

Mean

F-value | Significance
Freedom Squares | Square
Regression 2 17.937 8.968 27.759 | 1.26019E-11
Residual 254 82.062 0.323
Total 256 100

Table L-2: ANOVA Table for the Transferred Trip Generation Model

of Daily Trips Made between 12:00 — 4:00 PM Using Updating Model

Coefficients Method

Degrees Sum of Mean -
of Squares Square F-value | Significance
Freedom
Regression 3 16.589 5.530 16.773 5.76E-10
Residual 253 83.411 0.330
Total 256 100

Table L-3: Difference between Actual and Estimated Trip Generation

Model for Trips Made between 12:00 PM - 4:00 PM for Salfit City

ObseNr\(;atlon Actual Yg Estimated Yo Difference
Sample (257) 0.00 0.16 -0.16
Sample (258) 0.00 0.38 -0.38
Sample (259) 0.00 0.00 0.00
Sample (260) 1.00 0.16 0.84
Sample (261) 0.00 0.27 -0.27
Sample (262) 0.00 0.11 -0.11
Sample (263) 0.00 0.22 -0.22
Sample (264) 0.00 0.00 0.00
Sample (265) 0.00 0.27 -0.27
Sample (266) 0.00 0.27 -0.27
Sample (267) 0.00 0.27 -0.27
Sample (268) 0.00 0.27 -0.27
Sample (269) 0.00 0.11 -0.11
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Sample (270) 0.00 0.27 -0.27
Sample (271) 0.00 0.16 -0.16
Sample (272) 0.00 0.27 -0.27
Sample (273) 0.00 0.16 -0.16
Sample (274) 0.00 0.11 -0.11
Sample (275) 1.00 0.11 0.89
Sample (276) 0.00 0.11 -0.11
Sample (277) 0.00 0.00 0.00
Sample (278) 0.00 0.38 -0.38
Sample (279) 1.00 0.33 0.67
Sample (280) 0.00 0.16 -0.16
Sample (281) 0.00 0.22 -0.22
Sample (282) 0.00 0.27 -0.27
Sample (283) 1.00 0.00 1.00
Sample (284) 1.00 0.16 0.84
Sample (285) 0.00 0.27 -0.27
Sample (286) 0.00 0.16 -0.16
Sample (287) 0.00 0.32 -0.32
Sample (288) 0.00 0.54 -0.54
Sample (289) 1.00 0.38 0.62
Sample (290) 1.00 0.27 0.73
Sample (291) 0.00 0.00 0.00
Sample (292) 0.00 0.16 -0.16
Sample (293) 0.00 0.00 0.00
Sample (294) 0.00 0.27 -0.27
Sample (295) 0.00 0.11 -0.11
Sample (296) 0.00 0.16 -0.16
Sample (297) 0.00 0.16 -0.16
Sample (298) 0.00 0.22 -0.22
Sample (299) 0.00 0.22 -0.22
Sample (300) 0.00 0.11 -0.11
Sample (301) 0.00 0.60 -0.60
Sample (302) 0.00 0.00 0.00
Sample (303) 0.00 0.22 -0.22
Sample (304) 0.00 0.22 -0.22
Sample (305) 1.00 0.00 1.00
Sample (306) 0.00 0.22 -0.22
Sample (307) 1.00 0.16 0.84
Sample (308) 1.00 0.00 1.00
Sample (309) 0.00 0.00 0.00

Total 10 9.97 0.03
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Table L-4: Descriptive Analysis for Estimated and Actual Values of
Daily Household Trips Made between 12:00 - 4:00 PM

Actual Yo Estimated Yo

Mean 0.189 0.188
Standard Error 0.054 0.018
Median 0.000 0.163
Standard Deviation 0.395 0.133
Sample Variance 0.156 0.018
Sum 10.00 9.97

Count 53 53

Table L-5: Difference between Actual Values and Trip Generation

Model for Trips Made between 12:00 - 4:00 PM Using Native Transfer

Approach
ObseNr\éatlon Actual Yo Transferred Yo Difference
Sample (257) 0.00 0.70 -0.70
Sample (258) 0.00 0.35 -0.35
Sample (259) 0.00 0.08 -0.08
Sample (260) 1.00 0.25 0.75
Sample (261) 0.00 0.43 -0.43
Sample (262) 0.00 0.60 -0.60
Sample (263) 0.00 0.27 -0.27
Sample (264) 0.00 0.50 -0.50
Sample (265) 0.00 0.25 -0.25
Sample (266) 0.00 0.70 -0.70
Sample (267) 0.00 0.55 -0.55
Sample (268) 0.00 0.60 -0.60
Sample (269) 0.00 0.35 -0.35
Sample (270) 0.00 0.45 -0.45
Sample (271) 0.00 0.43 -0.43
Sample (272) 0.00 0.52 -0.52
Sample (273) 0.00 0.72 -0.72
Sample (274) 0.00 0.35 -0.35
Sample (275) 1.00 0.33 0.67
Sample (276) 0.00 0.17 -0.17
Sample (277) 0.00 0.00 0.00
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Sample (278) 0.00 0.53 -0.53
Sample (279) 1.00 0.90 0.10
Sample (280) 0.00 1.00 -1.00
Sample (281) 0.00 0.17 -0.17
Sample (282) 0.00 0.63 -0.63
Sample (283) 1.00 0.90 0.10
Sample (284) 1.00 0.90 0.10
Sample (285) 0.00 0.50 -0.50
Sample (286) 0.00 0.90 -0.90
Sample (287) 0.00 0.54 -0.54
Sample (288) 0.00 0.85 -0.85
Sample (289) 1.00 0.33 0.67
Sample (290) 1.00 0.25 0.75
Sample (291) 0.00 0.77 -0.77
Sample (292) 0.00 0.63 -0.63
Sample (293) 0.00 0.00 0.00
Sample (294) 0.00 0.70 -0.70
Sample (295) 0.00 0.35 -0.35
Sample (296) 0.00 0.80 -0.80
Sample (297) 0.00 0.83 -0.83
Sample (298) 0.00 0.44 -0.44
Sample (299) 0.00 0.17 -0.17
Sample (300) 0.00 0.25 -0.25
Sample (301) 0.00 0.77 -0.77
Sample (302) 0.00 0.37 -0.37
Sample (303) 0.00 0.51 -0.51
Sample (304) 0.00 0.17 -0.17
Sample (305) 1.00 0.00 1.00
Sample (306) 0.00 0.35 -0.35
Sample (307) 1.00 0.08 0.92
Sample (308) 1.00 0.37 0.63
Sample (309) 0.00 0.45 -0.45
Total 10 25.01 -15.01
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Table L-6: Descriptive Analysis for Actual and Estimated Trip
Generation Model for Trips Made between 12:00 - 4:.00 PM Using

Native Transfer Method

Actual Yo Transferred Yo
Mean 0.189 0.472
Standard Error 0.054 0.036
Median 0.000 0.450
Standard Deviation 0.395 0.263
Count 53 53
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Appendix M:

Table M-1: ANOVA Table for the Trip Generation Model for Trips

Made after 4:00 PM of Salfit City

Degrees Sum of Mean .
of SQUAres Square F-value | Significance
Freedom g 9
Regression 3 2040.589 | 680.1963 | 290.4903 | 1.8E-81
Residual 253 592.411 | 2.341545
Total 256 2633

Table M-2: ANOVA Table for the Transferred Trip Generation Model

of Daily Trips Made after 4:00 PM with Updating Coefficients

Degrees Sum of Mean -
of Squares Square F-value | Significance
Freedom
Regression 3 1890.3 630.1 |214.6429| 4.2E-69
Residual 253 742.7001 | 2.935574
Total 256 2633

Table M-3: Difference between Actual and Estimated Trip Generation

Model for Trips Made after 4:00 PM for Salfit City

Obsel\ll’\(;anon Actual Y10 Estimated Y10 | Difference
Sample (257) 4.00 2.22 1.78
Sample (258) 4.00 2.36 1.64
Sample (259) 1.00 1.11 -0.11
Sample (260) 3.00 1.53 1.48
Sample (261) 2.00 1.80 0.20
Sample (262) 6.00 3.00 3.00
Sample (263) 4.00 2.03 1.97
Sample (264) 1.00 1.39 -0.39
Sample (265) 3.00 1.11 1.89
Sample (266) 5.00 3.41 1.59
Sample (267) 5.00 3.14 1.86
Sample (268) 3.00 3.41 -0.41
Sample (269) 2.00 2.30 -0.30
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Sample (270) 6.00 2.36 3.64
Sample (271) 5.00 2.58 2.42
Sample (272) 4.00 1.94 2.06
Sample (273) 2.00 2.36 -0.36
Sample (274) 3.00 2.30 0.70
Sample (275) 2.00 2.17 -0.17
Sample (276) 3.00 2.44 0.56
Sample (277) 1.00 1.61 -0.61
Sample (278) 6.00 3.05 2.95
Sample (279) 4.00 3.05 0.95
Sample (280) 5.00 3.47 1.53
Sample (281) 3.00 0.83 2.17
Sample (282) 4.00 3.41 0.59
Sample (283) 1.00 3.05 -2.05
Sample (284) 11.00 3.83 7.17
Sample (285) 4.00 2.58 1.42
Sample (286) 6.00 3.83 2.17
Sample (287) 6.00 3.28 2.73
Sample (288) 4.00 3.69 0.31
Sample (289) 3.00 2.17 0.84
Sample (290) 3.00 1.89 1.11
Sample (291) 5.00 3.33 1.67
Sample (292) 3.00 3.41 -0.41
Sample (293) 1.00 2.03 -1.03
Sample (294) 5.00 2.22 2.78
Sample (295) 2.00 1.89 0.11
Sample (296) 5.00 3.41 1.59
Sample (297) 7.00 4.66 2.34
Sample (298) 5.00 2.86 2.14
Sample (299) 3.00 0.83 2.17
Sample (300) 2.00 1.89 0.11
Sample (301) 5.00 4.25 0.76
Sample (302) 0.00 1.20 -1.20
Sample (303) 3.00 2.03 0.97
Sample (304) 3.00 1.61 1.39
Sample (305) 0.00 1.20 -1.20
Sample (306) 4.00 2.72 1.28
Sample (307) 2.00 1.89 0.11
Sample (308) 1.00 2.44 -1.44
Sample (309) 1.00 2.72 -1.72

Total 186 131.24 54.76
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Table M-4: Descriptive Analysis for Estimated and Actual Values of
Daily Household Trips Made after 4:00 PM

Actual Yo Estimated Yo

Mean 3.51 2.48
Standard Error 0.28 0.12
Median 3.00 2.36
Standard Deviation 2.01 0.89
Sample Variance 4.02 0.79
Sum 186 131.2

Count 53 53

Table M-5: Difference between Actual Values and Trip Generation

Model for Trips Made after 4:00 PM Using Native Transfer Approach

ObseNr\(;?tmn Actual Yo Trani(zrred Difference
Sample (257) 4.00 2.72 1.28
Sample (258) 4.00 2.82 1.18
Sample (259) 1.00 0.44 0.56
Sample (260) 3.00 1.16 1.84
Sample (261) 2.00 3.05 -1.05
Sample (262) 6.00 2.58 3.43
Sample (263) 4.00 1.71 2.29
Sample (264) 1.00 2.91 -1.91
Sample (265) 3.00 1.31 1.69
Sample (266) 5.00 4.06 0.95
Sample (267) 5.00 3.05 1.96
Sample (268) 3.00 3.50 -0.50
Sample (269) 2.00 1.71 0.29
Sample (270) 6.00 3.19 2.81
Sample (271) 5.00 3.12 1.88
Sample (272) 4.00 2.87 1.13
Sample (273) 2.00 3.57 -1.57
Sample (274) 3.00 1.71 1.29
Sample (275) 2.00 2.08 -0.08
Sample (276) 3.00 1.23 1.77
Sample (277) 1.00 0.59 0.41
Sample (278) 6.00 4.04 1.96
Sample (279) 4.00 4.54 -0.54
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Sample (280) 5.00 5.24 -0.24
Sample (281) 3.00 1.38 1.62
Sample (282) 4.00 3.93 0.07
Sample (283) 1.00 4.68 -3.68
Sample (284) 11.00 5.24 5.76
Sample (285) 4.00 2.32 1.68
Sample (286) 6.00 4.54 1.46
Sample (287) 6.00 4.02 1.98
Sample (288) 4.00 5.40 -1.40
Sample (289) 3.00 1.94 1.07
Sample (290) 3.00 1.23 1.77
Sample (291) 5.00 4.71 0.29
Sample (292) 3.00 2.82 0.18
Sample (293) 1.00 0.13 0.87
Sample (294) 5.00 3.35 1.65
Sample (295) 2.00 1.23 0.77
Sample (296) 5.00 4.43 0.58
Sample (297) 7.00 4.30 2.70
Sample (298) 5.00 3.76 1.24
Sample (299) 3.00 1.71 1.29
Sample (300) 2.00 1.38 0.62
Sample (301) 5.00 5.32 -0.32
Sample (302) 0.00 0.86 -0.86
Sample (303) 3.00 2.96 0.04
Sample (304) 3.00 1.38 1.62
Sample (305) 0.00 0.30 -0.30
Sample (306) 4.00 2.19 1.81
Sample (307) 2.00 0.44 1.56
Sample (308) 1.00 2.19 -1.19
Sample (309) 1.00 2.27 -1.27

Total 186 143.62 42.38




204
Table M-6: Descriptive Analysis for Actual Values and Transferred

Trip Generation Model for Trips Made after 4:00 PM Values

Actual Yo Transferred Yio
Mean 3.509 2.710
Standard Error 0.276 0.200
Median 3.000 2.823
Standard Deviation 2.006 1.455
Count 53 53

Table M-7: Difference between Actual and Estimated Trip Generation
Model of Daily Trips Made after 4:00 PM Using Updating Model
Coefficients Method

ObseNr\(;atlon Actual Yo Tran\s(izzrred Difference
Sample (257) 4.00 2.40 1.60
Sample (258) 4.00 2.54 1.46
Sample (259) 1.00 0.41 0.59
Sample (260) 3.00 1.01 1.99
Sample (261) 2.00 2.75 -0.75
Sample (262) 6.00 2.27 3.74
Sample (263) 4.00 1.52 2.48
Sample (264) 1.00 2.57 -1.57
Sample (265) 3.00 1.15 1.85
Sample (266) 5.00 3.62 1.38
Sample (267) 5.00 2.75 2.26
Sample (268) 3.00 3.11 -0.11
Sample (269) 2.00 1.52 0.48
Sample (270) 6.00 2.88 3.12
Sample (271) 5.00 2.82 2.19
Sample (272) 4.00 2.54 1.46
Sample (273) 2.00 3.18 -1.18
Sample (274) 3.00 1.52 1.48
Sample (275) 2.00 1.86 0.14
Sample (276) 3.00 1.08 1.92
Sample (277) 1.00 0.54 0.46
Sample (278) 6.00 3.66 2.34
Sample (279) 4.00 4.06 -0.06
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Sample (280) 5.00 4,71 0.29
Sample (281) 3.00 1.22 1.78
Sample (282) 4.00 3.56 0.44
Sample (283) 1.00 4.20 -3.20
Sample (284) 11.00 4.71 6.29
Sample (285) 4.00 2.03 1.97
Sample (286) 6.00 4.06 1.94
Sample (287) 6.00 3.59 241
Sample (288) 4.00 4.81 -0.81
Sample (289) 3.00 1.73 1.27
Sample (290) 3.00 1.08 1.92
Sample (291) 5.00 4.27 0.73
Sample (292) 3.00 2.54 0.46
Sample (293) 1.00 0.12 0.88
Sample (294) 5.00 2.98 2.02
Sample (295) 2.00 1.08 0.92
Sample (296) 5.00 3.96 1.04
Sample (297) 7.00 3.90 3.10
Sample (298) 5.00 3.35 1.65
Sample (299) 3.00 1.52 1.48
Sample (300) 2.00 1.22 0.78
Sample (301) 5.00 4.74 0.26
Sample (302) 0.00 0.74 -0.74
Sample (303) 3.00 2.57 0.43
Sample (304) 3.00 1.22 1.78
Sample (305) 0.00 0.27 -0.27
Sample (306) 4.00 1.96 2.04
Sample (307) 2.00 0.41 1.59
Sample (308) 1.00 1.96 -0.96
Sample (309) 1.00 2.03 -1.03

Total 186 128.33 57.67
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Table M-8: Descriptive Analysis for Actual and Estimated Trip
Generation Model of Daily Trips Made after 4:00 PM Using Updating
Model Coefficients Method

Actual Yo Transferred Yio
Mean 3.509 2.421
Standard Error 0.276 0.180
Median 3.000 2.537
Standard Deviation 2.006 1.309
Count 53 53
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