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ABSTRACT

The characteristics of (ravel money expenditure in a Nigerian setting are
examined, with special emphasis on the its functiond form and energy stability, using the
"before’ and "dter” the October 1994 fud price increase Situations.

Prdiminary anadysisof travel charatcristics show generd reduction in trip rates,
with the least average reduction of 7.08% in subsistence trips and the highest of 46.54%
in leisure trips. Appreciable changes occurred in mode choice, with an average value of
40.30 % change being made from motorised modes to the walk mode. The highest
average mode change stood a 52.90%; for leisure trips, while vaues for maintenance and

subsistence trips stood at 36.80% and 36.20%, respectively.

The results of the main study show that while the established inverse relationship
between travel expenditure and income did not change, significant increases occurred in
travel expenditure across socio-economic strata, averaging at 114.18%. Shifts occurred
in transport market segmentation, apparently because significant interactions occurred
between travel expenditures and socio-economic characteristics. The results so far
indicate that changes in life-style of respondents occurred, following the fud price

increase.

Elasticity calculations show that, generally, trip rates and travel money
expenditures are fud price inelastic. Specificaly, -0.185, -0.060, -0.094, and -0.458,
were recorded as average vaues for dl trips, subsistence trips, maintenance trips, and
leisure trips, respectively. It stood at 0.625 for travel money expenditure. Thus in red
terms, the energy policy change cannot be said to have adversely affected travel
behaviours of respondents, at least in the short-term.

The functiond form estimation aspect of the sudy yidded Satistically significant

smple linear relationships between travel money expenditure and money available for



both periods. However, as prior results seem to have indicated, stability tests show that
the functional Tonus estimated are not stable across the periods. Thus "travel budget” is,
asyet, not usable as a term for travel expenditure in Nigeria, implying that there is as yet
no basis for using the UMOT modd for travel demand modelling in Nigeria, at least till

further evidences prove otherwise.
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CHAPTER ONE

INTRODUCTION

1.1 Stateinent of Problem

One of the most daunting problems faced by the developing world is that of urban
transport. Perhaps the most daunting of the problems is congestion which surpasses
those of developed countries of comparable sizes, despite much lower level of automobile
ownership (Churchill, 1983). Severii developing countries are not able to provide
adequate transport facilities to meet demand especially in the face of compeletion from
development programmes in other seciors of the economy. The consequences of this
undesirable situation include greatly inereased trip durations and cost of transportation,
lowered productive clliciency, and the placing of heavy burden (high travel cost

expenditure in relation 1o income) on the urbap poor.

These problems seem bound o be aggravated by the high growth rates of
population and car ownership (Churchill, 1983) and the global economic downturn. The
effect of the global cconomic downwrn is continued inadequate spending on the
development of transportation facilities in the face of reducing national currency value and

rising cost of implementation ol improvement schemes.

Most developing countries have been known to exist under severe constraints
related to Limited resources, the paying capacity of the average citizen and the effect of the
cost of transportation on the overall economy (Ajgaonkar, 1974), and anti-inflationary
policies (Abacoumikin, 1981). The nature of the economy of most developing countrics
is such that for a long time to come, these countries will remain totally or partially
dependent on monctary institutions, iike the World Bank, for the funding of such
ifrastructural projects as those ol transportation.  Proposals that accompany requests [or
funding of transportation improvement programmes from such organisations will usually

need to be backed by results of trauspoctation planmng studies based on approaches that



truly reflect the CUHI])IC;L picture of situations in developing countrics. Policies in these
countries are known to change in the manner that most of their governments are unstable.
A planning methodology to supply tie required support data for loan requests will,
therefore, need to policy-sensitive (Roth and Zahavi, 1981). This is more so when it is
realized that policies are usually conce’ved on the basis of the behaviour and needs of the

people of a place or country.

Transportation planning commences with travel demand estimation.
Methodologies currently in use (the conventional aggregate sequential models and the
relatively new disagaregate behavioural models) for estimating travel demand have been
developed in developed country settings. However, experience in the use of these
maodels, even in these developed countrics, has been far from satisfactory (Abacoumkin,
1981; Churchsll, 1983). Though some grounds for spatial stability of conventional trip
generation maodels sceim to have recenlly been established by Wilmot (1995) with data
from a developing country, there is still the concern with the fact these models have been
proved to have deficiences and inhererd inadequacics in describing reality (Richard and
Bea Akiva, 1975; Stepher, 1988). Marcover, Wilimot's feat of "87%" transferability
was achieved only after adjustment of tansfer-model parameters with local information, a
situation he called "partial transter”. Thus complele transferability or stability seems yet

an unsolved problem.

In another vem, conventional travel demud models have also been deseribed as
not being policy sensitive (Zahavi, 1976). Specifically, according to Oppcuhcfm (1981),
they are not adequate for the behavioural, cause-cffect analysis required in an evaluation
of policy alternatives. It is, therclore, less likely that conventional models will be
appropriate for developing countries. Developing countries have been deseribed as
having more uncertainty and, by implication, less predictablity concerning furture
growth, incomes, and land uscs (A_ig.xﬁnkar. 1974; Zahavi, 1976; Churchill, 1983;

Thomson, 1983). Other characteristics of developing countries as have been ontlined by



others (Stopher, 1980; Willumsen, 1¢81; Abacoumkin, 1981; Banjo, 1987) seem
intractable and very varied from country (o countey. Stopher, in fact, concluded outright
that current operating methodologies of urban transport modelling cannot be transferred
to developing countries. Empirical evidence in work carried out in a Nigerian setting

(Haliru, 1982) supports this strongly.

However, aie approach that secis (o hold cansiderable promise for developing
countries is the Universal Mechanism Of Travel (UMOT) approach conceptualised and
developed by Zahavi | 1979a, 1979, 1979¢, 1982) as an alternative to the conventional
models. This model has been tested satistactorily on data from Britain by Downes and
Emmerson (1985). The model is basced on the premise that the ability of an individual to
avail himsell of transport service (measured as travel distance by mode} depeads on his
ability to spend time and money on the srvice. A model based oa this principle seems
the closest to reality, since, in real life, it seems that people for whom spending (in
monetary terms) is no problem (high weome camers and/or those with lesser (imancial
responsiblitits) budget time for trip making, whereas those for whom spending needs
steict control (Jow tncome carners anc/or those with plentiful and relatively heavy
financial burden) budget money for trips. Clearly, changes in regional policies are
usually reflected in an individual's ability to allocate fimc and money to activities, of

which trip making is one.

The UMOT model is formulated on the utility theory ot deciston making. The
requirements for meeting the model’s specifications are:
(1) predictable functional form of travel expenditures;
(i1) spatial and temporal stability of time and money expenditures (these qualify travel
expenditures to be called "travel budgets”), and;
(i11) temporal stability of the variabilitics i travel budgcts: among individuals within

groups.



Several works (as will be discussed in the liteature review section) have bcbcn
carried out 1 both developed and developing countries (o determine if these requirements
can be met. The summary is that while predictable trends and short-term temporal
stability of money expenditure on travel for both developed and developing countsies
have been proved, there seems to be some controversy over the hypothesis of constancy
of travel time expenditures and the spatial stability of both time and money expenditures.
However, no attempt lias yet been made to tnvestigate the stability of travel expenditures
to specific policy changes such as those ol energy, cven several years after it was [irst
advocated by Kirby (1981}, Energy statdity test can be seen as a form of temporal
stablity test, since policy changes take place over time. The history of Nigeria is replete
with fuel price changes (the most vecent being in October 1994), not to talk of the role
petroleum energy plays in world politics and national economies. The need for an

investigation into this area in a country like Nigeria is thus apparent.

According to Zahavi (1976), while travel money budgets vary (o a large extent
with income, travel time budget seems (o be relatively stable, since as expected,
regardiess of income, cvery trip maker has a 24-hour day available for all activities,
making travel time budget to have less leeway for changes. Specifically, for Nigeria,
travel time expenditure has been found o be invariant (for urban trips) with income
(Ojumu, 1975), though a significant role played by supplementary employment in
determining travel time was identified by Banjo and Brown (1982). These, put together,
indicate that more gaps scem uafilled in the arca of travel money budget, al least for
Nigeria. Thus, travel money budget has been chosen as the focus of this present work in

a Nigerian setting.

1.2 Goals and Objectives

The main (ocus of this stndy was (0 attempt to_investigate if the UMOT
requirements are met with respect to enevgy policy changes, in a developing country

setting, using Nigeria as a case study.



Ln October 1994, the Nigerian government reviewed its energy policy resulting in
the partial removal of petroleum subsidy. This translated to mereases in the costs of
petroleum products. Spectfically, the pump price of gasoline or petrol weat up from
N3.25 to N11LOO per litre; a rise of about 240 %, and second highest in recent times.
Expectedty, the cost of transportation and hence the out-ot-pocket expeaditure of the
average individual or groups of individuals of similar travel behaviour increased,
probably very significantly. Probably also, many other effects, such as changes in travel
habits and life style, and hence in populiation groupings with respect to travel, occurred

following this energy policy change.

This work has been concieved to contribute to the urgent need for continued
research in the area of travel demand anadysis. 1t was the hope that the work would pave
the way for the the acceptance or otherwise of the UMOT model, for, at teast, cnergy-
related transportation planning issues. While in the main, the work was energy policy-
refated, it was also to be seen as providing an opportunity for testing the shoet-term
temporal stability of travel expendituses in Nigeria because of the closeness of the

"betore and-after” energy policy change situation investigated in this work.

Spectfeally, the objectives of the work were; (a) t.u investigate the functional form
of travel expenditures in a developing country setting; and (b) to investigate the stability
of travel expenditures in terms of the innetional forms that can be established for the
"before™ and "alter” energy policy change situations. la other words, the work sought to
provide answers to the following rescarch questions:

(1) What ts a suitable basis for categonising the population for the proposed work?

(i1} How stable with respect to eaergy policy change is the population segmentation
obtatned n (1)?

(1i1) What tunctional form can be established for travel expenditures for Nigeria?

(iv) How stable with respeet to energy policy change is the [unctional form established in

(it}



13 History of IhwA Price Increase in Nigeria

Data available show that (uel price has been increased in Nigeria as many as six
times between 1986 and 1994, both years inclusive (Table 1.1). The highest percentage
increase was in September 1993, when the pump price of petrol went up from -NO.70 to
N3.25 - a rise of 364.3%. The latest increase, whose effects are being reported,
involved a percentage increase of 238.5. Though penultimate to the highest in relative
terms, it has been the highest in magnitude, having risen from N-3.25 to 4411.00.
Figure 11 shows thisjump in comparison with the other increases. However, had the
price been kept at the N15.00 it initialy was raised to, the percentage change would have
been comparable at 361.5 with the highest.

TABLE 11 Available dataon fud price increase in Nigeria (kobo per litre oi' petrol)

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

(Jan) (Apr) * (Mar) (Sept)  (Oct)
Price 20 39.5 39.5 39542 42/60 60 60/70 70 70/325 325/ 1100
% incresse | - 975 00 63 429 00 167 00 3643 2385

Months in brackets are months of year indicated fud price change became effective.
(Source: Central Bank of Nigeria)

A two-tier pricing system for petrol became effective at the beginning of 1989, in
which private vehicle owners paid 60 kobo per litre, while commercia vehicle owners paid
42 kobo. This system was unified at 60 kobo per litre towards the end of the same year due

to abuse in its implementation.

It is to be noted that this latest increase, unlike the previous ones, was later
accompanied by increases in salaries of workers to cushion the expected adverse effects
of the fud price increase. The saary increases did not come into effect until after several
months, making travel expenditures and even non-travel expenditures heavy burdens on

the average person.

*>
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14 Scone of Work

The work involved, in the main, the use of data collected on travel behaviour of
individuals in Nigeria "before and after” the October 1994 tuel price increase in
estimating regresson models relating travel money expenditure to money available for the
"before" and "after” fud price increase periods, and comparing them to ascertain if it can
be inferred that a stable functional form exists for travel expenditures in Nigeria, thus
paving the way or otherwise for the trial of the UMOT model in Nigeria. The Zaria

Setting was chosen as a case study.

White the primary focus /\( the w ork was the investigation of functional form and

stability of travel expenditure with respect to energy policy change in Nigeria, changes in

TIWHif'Bfr:



travel behaviour (exemplificd by changes in mode choice, trip rate, and travel
expenditure) and shifts in transport market scgmentation arising from the encrgy policy
change were also investigated, in order to establish how travel expenditures have
tnteracted with socio-cconromic characteristics of individuals to alter the transport market
segmentation and hence the life style of groups of individuals. Transport market was
taken by Foutkes and Robertson (1981) in the wider sense "to be the underlying demand
for transport arising from the structure of the eity and city region in terms of location of
employment, hausiug, town and shopptag centres and other services and letsure areas.”
This deliniton seems to leave out the supply side of the market, t.c. the transport
network and its associated facilitics. For this present work, transport market is defined
simply but more completely as the supply-demand interaction in transportation. This
travel behaviour aspecet of this work examined how a change in the price of fuel as a
supply component of urban road transportation has affected the demand components of
mode chaice characteristics, trip cates and travel expenditures of trip makers in Nigeria.
The trip rate aspect is particularly impo-tant because changes in it are made in the first
instance in order (0 accommodate the changes in the cost of transportation. 1t s the
accumulation of the cffects of trip rate change that makes changes in travel expenditures.
This fatter investigation, which was a prelude to the main investigation (regression
modelling and stability testing), apart from alfording the opportuniaty of wdeanfifying the
social, economic and transport implications of the energy policy change, was needed in
order to be able to appreciate or more appropriately explain the results that would be
obtained from the regression modelling and stability testing exercise in relation to the

energy policy change.

1.5 Study Area
Zaria was chosen [or the study wiatnly for case of data collection, being the city in
which is located the awarding institution (Ahmadu Bello University) of the degree for

which this rescarch is being carried out. Zaria is in Kaduna State, in the northern part of




Nigeria. With an estimated population of 305,348 (projected from the 1991 National

Census figure of 254318), it1s next only to Kaduna (the state capital) in the state.

Historically, according (0 Nwator (1982), Zaria is a "double twin city” made up
ol four sub units, namely; the pre-colonial walled city, the "new” city of Tudun Wada,
the strangers' city of Sabo Gart, and Samary, where the Ahmadu Betlo University and an
agricultural research station (the Institute of Agricultural Rescarch, 1AR) are located. The
walled city, which was founded in the fourteenth century is said to be one of northern
Nigeria's oldest traditional urban centres. The city is located in the heart of the cotton
belt, and, as a railway junction, has been a foading point for cotton destined for the
country's textile mills. Nwafor also noted that Zaria has witnessed a rapid increase in
industrial activity since the 1960s, particularly in the areas of oil-seed processing, {lour
milling, cigarette manufactaring, cotton ginning, cosmetics and leather goods

manufacturing, tanning and dyeing, and bicycle assembly.

Directly north of the watled city tic Tudun Wada and Sabon Gari, which are two
residential arcas occupied by "stranger elements” {rom other parts of the country and
forcigners. The main campus of the medical school of the Ahmadu Bello University is

located in Tudun Wada.

Samaru village, as it is commonly called, lies about seven Kilometres (o the north-

west of the old city, towards Sokoto.

Zaria occupies a prominent position in the history of Nigeria, having as
mentioned carlier, being a ratlway juncjon sinee colonial times. Information in Nwalor
(1982) reveals that the Zara railway station was built between 1911 and 1915, 1n
addition to this, The international route planned to link Nigeria with her norther
neighbour, Niger, i.e., the Kaduna-Kino- Daura-Kongalam-Niger border road passes

through Zaria (Filani and Ouyemelukwe, 1982) as Kaduna-Zaria-Kano cxpressway.

9



Zaria has its c;wn. face share of importaat and employment generating
establishments. The popular and only civil vaiation (raining college in Nigeria, the
Nigeria College Aviation Technology is located in Zaria, on the same raod as the main
campus of the Ahmadu Bello University. "the Nigerian Institute of Transport Technilogy
is also located in Zana. In addition to employment provided by several government (tocal
government, state and federal) establishments, employment is also provided by {inance
industries such as tnsurance companies aud commerstal bank, the four main bauks in
Nigeria (First Bank of Nigeria PLC, Unton Bank of Nigeria PLC, United Bank for
Africa PLC, and Afribank Nigeria PLC) being well represented in the town. While there
are several primary and post-primary institutions in the town, of note are the tertiary
institutions in the town, namely; the two campuses of the Ahmadu Bello University, the
two campuses of the Kaduna State Polytechnic, and the Advaunced Teachers College
(ATC). One other notable empolyment geacrating, establishment is the Electricity Meter
Company of Nigeria (EMCON). The Ahmadu Bello University, on its own, has several
rescarch institutes and centres alfiliated to it. Thus, while Zaria canunot be said to be a
cosmopolitan city, with the various sources of regular employment mentioned above and
the non regudar but servicing small businesses, it can be said to be an average Nigerian

towr,

1.6 Qutline of Thesis

The chapters that follow deseribe the stages followed in the accomplishment of
the tasks set out tn this work., Chapter Two deals with the literature reviewed in the
process of setting forth hypotheses for the work, Chapter Three describes the
methodology adopted in gathering data for the work. Chapter Four describes how the
raw da(a (in the questionnaires) were processed to the form required for the main
analyses. Chapter Five describes the details of the anatytical tools used in the work and
the criteria against which the resultz were evaluated. Chapter Six preseats the results
obtained from using the analytical procedutes in Chapter Five on the data processed in

Chapter Four, and discussions ol these results in relation to the hypotheses set for in

10



Chapter Two. The inferences made in this Chapter Five and the implications of the
results of the work for policy and transportation planning in Nigeria are put together as
conclusions in Chapter Seven, which ends with suggestions made tor further rescarch
into the gaps that remain unfilled in the arca of travel moncey expenditures in Nigeria in

particular, and in developing countries in general.
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CHAPTER TWO

LITERATURE REVIEW _ i}

2.1 The UMOT Model

The UMOT (Universal Mechantsm Of Travel) model developed by Zahavi

‘ {1979a, 1979b, 1979¢, 1982} describes the condition of maximum utility of travel or

simply, modal mechanism of travel. As presented in Downes and Emmerson ([1989), it

is cxpressed as;

a be, . b,t,
L +x, I+M——§:xici ]+’1’-2in,.

2.1

N
!
I

where ai is modal preference factor, by and by ave utility weights for money and time
spent other than teavel, ¢f and ti are money and Ume spent in travelling | kilometre by
maode i, x; s the average daily modal distance travetled for housetiolds classificd by

income group and car ownership levels, and M atd T are money and time available to the

~household by incomce group. This equation is used in conjunction with the equilibrium

relationship between transportation supply and demand (expressed as i cquation 2.2
below) in an iterative process to determine the highway network length (or
characteristics) that interacts with speed and flow of traffic to yield an acceptable {evel of

service (1.e., o the range between LOS C and LOS A) for a given travel demand,

i
f
t

(2.2)

expressed as modal distance of travel.

M

A

12
Cll/\)

n=(

I wquation 2.2, V., is the speed of tralfic in the urban highway network, « is 2 measure
of the quality of a higliway network (n vehicle-kilometres per hour per day, L is the total
length of the lighway actwock fa the ucban area tn kitometees, C is the average number
of cars owned per houschoid, H is the number of houscholds in the area, and A, is |

average time per day that a car spends on the network in hour per car per day.

(2



The main features of the UMOT model are:
I, Travel 1s measured in terms of daaly travel distance and not trips;
2. Demand for travel distance is expressed in terms of modal costs and times;
3. Demand for travel as measured tn 2 is subject to explicit constraints imposed by
peoples daily travel budgets or the regularities in the amount of time and money people

spend daily on travel.

The summation of modal costs and times incurred by individuals or houscholds,
as the case may be, yields travel money expenditures and travel time expenditures,
respectively. These are the summations (i.c., Xx;¢; and Zx,4; respectively) in the modal
distance mechanism (equation 2.1). A relationship can be defined between travel money
expenditure and money available, and between travel time expenditure and time available.

For the former, which is the subject of this rescarch, this can be written as;
B =M (2.3)

where B is travel money expenditure, and M is money available (as in equation 2.1),

based on an appropriate functional from..

The requirements for meeting the UMOT model's specifications are:
(1) predictable functional form of travel expenditures;
(11) spatial and {cmimr;;t stability of time and money expenditures (these qualify (ravel
expenditures to be called "travel budgets”), and;
(i11) temporal stability of the variabilitics in travel budgets among individuals within
Sroups.
At the stage of developing the travel moncy expenditure-money available relationship, it
is the first two requirements that are impotant. The first requirement is met il a regresion
estimation of cquation 2.3 yields a statistically significant relationship at the chosen level

of significance. The second requirement is met if the functional form so estimated is



stable with respect to time or space or a policy change. Ascertaning if these requirements
are met in Nigeria with respect Lo encrgy policy change is the main focus of this research.
Since such policies are implemented over time, work will also serve as a form of
temporal stability test, in this case shori-term stability, because of the short time interval
(within one year) between the "before” and "after” policy implementation periods chosen

for this study.

2.2 Energy Policy Effects on Tl:_i_l\ft'll Behaviour

2.2.1 Mode Choice and Trip Rate Trends

It may be more infonnative (o start with the brilliant exposé by Mufti and Munson
(1979), on potential energy policies and the possible ways in which they directly change
the transportation system through the response (o them by travellers. They grouped the
energy policies into seven general classes. The first and the one that is related to this
work is the class of policies that increase the cost of automobile or private car travel
relative to travel by other modes. The [irst component of this class is "increase in fucl

cost, either by tax or market rises in price."

The authors grouped the effects of the energy policies on the transportation
system into five possible responses by travellers, all of which can occur with fuel price
increase. The possible effects or responses are:

(1) trip makers or consumers of transport services simply decide to travel less by making
cither fewer or shorter trips;

(i1) trip makers may decide to change modes of travel, at least for some trips;

(111) trip makers (who can afford it ) may decide to acquire more energy-efficient cars in
order to be able to make the number of trips with less fuel;

(iv) trip makers may decide to relocate their residences so as to have fewer travel
requirements

(v) trip makers may just change their daily pattern of trip making and thus modify

patterns of peak-hour travel, e.g. by (np-chaining or trip-stringing,.

14



They end up the preseatation by saying that "consumers can adopt one or more of
these general responses to variaus public policy actions.” Empirical works, on fuel price
increases and fuel shortages, by such as Sacco and Hajj (1976), Stearns (1976), Sullivan
and Picha (1982), and Wolff and Clark (1982), have actually proved this staiement true.
All recorded strong correlation of trip making with fuel price and, by implication, cost of
travel and hence travel expenditures of individuals. Specifically, Sacco and Hajj reported
that though fuet shortage did not alfect appreciably long-term transit patterns or amount

of travel, it encouraged drivers to alter their driving behaviour to conserve Luel.

Stearns discovered from his work that;
(i) energy shortage did not alter joucney-to-work patterns or traasit use of sub-urban
repsondent,
(ii) encrgy shortage is ass‘ociatcd with significant alterations in trip frequency, maode. and
purpose in the total society and for certain income groups, |
(iii) the tnereased cost (of fuel and henee of travel) due to cnergy shortage markedly
aitered the trip making patterns of poor respondents 1o terms of mode and purpose but

minimally influcnced the trip making ol other people.

The work by Wolf and Clark, in summary, reports that the change in fuel cost is
the most signiticant factor atfecting the chioice of mode of by-choice riders (transit riders
who have private cars or other mechanical device as mode of traasport avaifable o them,

i.c. other than transit-captive riders).

Two very related works on mode chiotee changes following energy policy change
are those of Murray et al (1974) and Peskin et al (1975). Murray et al reported from a
survey of driviaghabits before and during the 1974 luel shortage in the United States of
America that driving for both shopping and leisure (social and recreational activitics)
purposes reduced during, the shortage. Peskin et al studied driving habits during and

alter the same periad and found out that nonwork private car travel deereased by 13 per
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cent during the shortage. While they attributed this decrease to reduced availability of
{ued, .[hcy found out that changes in {fuet cost had litte effect on driving habits. They also
- recorded that the method [requently considered by respondents for reducing private car

use was to indulge in trip chaining,.

i -
»

The etfeets of peteol shortages have had to be reviewed along with those of price

: ill;:rc:lscs because petrol shortages also shoot up rip costs at [cast in the short term,
‘;_.'.'_ Stearus (1976), for example, reported frem a study of the 1973-74 fucl shoctage in the
- United State of America that increased cost due to encrgy shortage nvarkedly altered the
 trip making patterns of poor respondents in terms of mrode and trip purpose but minimatly
mﬂlucnccd the trip makiog patteras of the other people.
.' |! i |
- of particular in___lcrcst are some of the findings or inferences on the effects of
cnergy policy changes on the life-style of consumers of transport services. Forexaniple,
Wolfl and Clark ([982) posited that the choice to change transport mode for making a
regular trip may inil'olvc a substantiat change in lite-style, though not when fuel shortages
vl
anci firicc changes are pereeived o be short-termt temporary events. Thus, lile-style
changes and other strong impacts of this kind of energy policy change are expected in the
Nigerian situation, probably modificd and possibly nmade stronger by the differences
between a developing coutitry and a developed country.  Developing countries have been
described as having moce aneertaintics and, by implication, tess predictability conecrning
thetr charaeteristics (Ajg‘;:'u)nkur, 1974; Zahavi, 1976; Churchill, 1983; Thomson, 1983).
With the high wmagniticte of increasc in the fuel price iu the Ocloﬁcr 1994 cnergy policy
change aad this low level of predictability, it is considered safer to cxpect that the energy
policy change will more significantly affect travel maode choice characteristics, (rip rates,

travel expenditures, and {ife-style of {ndividuals or groups of individuals in Nigeria.




2.2.2 Travel Moncy Expenditure Trends

While literature are not available on how energy policy changes have affected
travel money expenditures in the past. reviewing the general trends of travel money
expenditures in normal times may give a clue to what are expected following a policy
change like that of fuel price increase.

Works on travel expenditure trends available are those of Ojumu (1975), Zahavi
(1976), Heraty (1930), Jacobs ct al (1981), Zahavi and Ryan (1980), Zahavi and Talvitie
(1980), Eastman and Pickering (1981). Tanner (1981), Jacobs et al (1982), Maunder
(1984), and Fouracre and Maunder (1987). All are agreed on two findings, namely: that
(1) travel mosiey expenditure (in absolute terms or in magnitude) increases with tuconie,
and (ii) travel moncy expenditure (as a ratio of income) bears an inverse relationship with
income. This inverse relationship was used only recently (Osula, 1998a) as a basis for
proposing a procedure for estimating transit subsidisation requirements for developing
countrics. Marked deviations form these trends are not expected in this work. One of the

works cited above (specifically Ojum, 1975) was carried out in a Nigerian setting.

TABILE 2.1. Travel money expenditure as proportion of income in sclected works.

Author(s) Min.  Max.  Unit of City
(%) (%) study

Ojumu (1975) 4.8 20 Individual  Lagos; Nigeria
Heraty (1980) 91541 21771 Houschold Kingston; Jamaica

Eastman and Pickering (1981) {15} 1291 Household K. Lumpur; Malaysia

Jacobs ct al (1982) 6 25 1 Iouscl_mid New Dethi; India

15 20 Houschold  Kingston; Jamaica

8 11 Houschold K. Lumpur; Malaysia
Maunder (1984) 5 35 Houschold New Dethi; lndia

Fouracre and Maundey (19%7) 2 19 Houschold  Jaipur, Patna, and

Vadodarm; lndia

|| Travel money expenditure as proport.on ot disposable income.
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works cited above (specilicatly Ogumna, 1975) was carried out in a Nigerian setting.

TABLE 2.1. Travel mouey expenditure as proportion of income in sclected works.
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(%) (%) study
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 Eastman and Pickering (1981} [15] {29} Houschold K. Lumpur; Malaysia

Jacobs et al (1982) 6 25 Houschiold New Dethi; India

15 20 Houschold  Kingston; Jamaica

8 11 Houschold K. Lumpur; Malaysia
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Fouracre and Maunder (1987) 2 19 Houschold  Jaipur, Patna, and

Vadodarm; India

|1 Travel money expenditure as propostion ol disposable income.
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¢ With respect o the level of money expeaditure on travel, the range of
cxpenditures (as propartion of incamies) recorded for the different authors mentioned

above arc as i Table 2.1, Qjumu's values ave for work trips only.

T e

For the variation of fravcl :noncy expenditures with socio-economic
characteristics of individuals or houscholds, two inferences are worth highlighting. The
first, due to Zahavi and Talvitic (1980} ts that travet mloncy budget is a Function of thany
variables, the most clearly related anes being incomte, car ownership and location of
residence with respect to work and services. The ather, which supports the first part of
this statement very strongly for developiag countries is that duc to Heraty (1980} which
has it that low incame carners in Kingston, Jamatica, spend very kigh proportions (u.p to

N :

.";0% in some cases) of their income on travel, and that the amouant speat on travel
(primacily to and from work) exceeded that spent on rent. Maunder (1984), in fact,

recorded travel cxpenditare as percentage of income of the order of abave 35% for low

T Y

A

fncome carners in New Delhi, India. [ as much as these proportions of income can be
“spent in normal ‘timcs (Le., no fuel price tncrease) on travel, thea higher levels of
_ expenditure in relaton to income may be expected in a constrainmg period of excessive
" el price tncrease. Work h.y Corst and Marvey (1977) has showa that cauditions of

excessive fuel price increases or restricted fuel availability have scriots implications for

transportation. ' - _ o
*E _
3T 223 Blasticity of Responsivencss to Energy Policy Changes

i * The real effects of a policy change are usually better assessed through the

. I Jexamination of clasticity calenlation results. For this work, it is the fuel price clasticitics

“al travel expenditures that are of concern.. Fuel price clasticity of tiip rates wilt also be

“{considered in order to have an appreciation of the trends in fuct price clasticities of travel

expenditures. .
i
s
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From a computer simulation stady of the effects of changing fuel price on the
journey-to-work in West Yorkshire in the UK, Bonsall and Champernowne (1976)
recorded an inelastic short-term price clasticity of demand for fuel and an clastic one for
the long-term. Dansker et al (1981) used clasticity calculations to measure the price
clasticity of fuel demand to examine the impact of a change in fuel supply in
Massachusetts, U.S.A. {or short-term periods, using both pump price and real price of
fuel. They recorded inelastic values in atl the cases considered but with values depending
on time period and price detinition. While the former is obvious, the reason given for the
latter, where values based on real price (pump price (actored by the comsumer price index
or retail price index) were higher than those based on pump price, was that the change in
real price over a pertod is usually smaller than the change in pump price. Delong (1981)
recorded inelastic average clasticity estimates for both short-term (one year estimates) and
medium-term (four-year estimates) for fuel price clasticities of travel demand for New
Jersey, U.S.A., but with higher values for the medium-term cstimates. This he
explained on the fact that short-term clasticitics are expected to be lower than medivm-
term (aad by extenston, lorg-teem) clasticities because people would have had more time
to react (o the price change. Sullivan and Picha (1981, using cconometric models (o
study the relative tmpact of energy problems (fuel shortages and price increases) on
different recreational travel types, recorded clasticities ranging (rom very small negative
values to high negative and positve (absolute values above unity) and explained the low
values on fuel cost being an insigniltcant part of the total recreation cost because ol the

not too distant location of the recreational type coucerned.

While work by Stearns (1976) en behavioural impacts of energy shortages in the
LLS.AL was not dircetly on elasticities, su implication that was drawn for clasticity was
that it is differently apportioned by income level. From this and the results obtained by
Sullivan and Picha, a generalization thai was constdered reasonable to put forward as a
hypothesis in this work is that fuel price clasticities are differently appostioned by the

levels of several Factors, wcluding socto cconomic factors.
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Twao other works that are also related to the present one ace those of Schou and
Johnson (1979) and Wang and Skinuer ( 12284). From an empirical model of the demand
for petrol tn Australia tor the period 1955-1976, Schou and Jonhson recorded very low
negative values (the highﬁsl being -0.08) of elasticity of demand {or petrof and suggested
that an increased petrol tax is possibly of very little help as a conservation mcalsurc.
Wang and Skinner estimated elasticities ‘rom empirical models of monthly ridership of
public transport in seven U.S.A. public transport authorities in studying the timpact of
real fare and petrol prices upon monthly ridership. They found out that (1) the clasticitics
of monthly ridership with respect to real {are are negative and inclastic, ranging from
0.042 10 0.062, and (i1} the clasticities of monthly public transport ridership with respeet
(0 the real petrol price are positive and inclastic, ranging from 0.08 to 0.8. The
implications that can be drawn from these results are that while in real terms the impacts
of the changes in fare and petrol price are not severe or significant (since inelastic
responsiveness were recorded), inereasing fare has the effect of reducing transit
patranage while tncreasiug petrol price hae the elffect of inereasing, public transpoit usage,
apparently from the (ransler to public transport usage of private car owners or chooser
public ransport teip maker, though the level of transter has not matched the tevel of the

price increase.

Mention has been made in this review (in the work of Schou aand Johason's
(1979)) of energy conservation also as an abjective of incr ':ls;ing fuel price. Though the
general trend in the review suggests that fuel price increase may not serve energy
conservation objective, with the high maguitude of the October 1994 fuel price increase,
il is expected that this energy conservation objective, though scemingly unglanned for,
may be achicved, and for af fntents and purposes, witl serve as the opportunity cost for
the increased travel mouney expenditure that the change would cause to the average trip

maker, especially for the more frequent urban trips.
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2,3 Functional Form of Travel Expendilures

* - The literature available to the present researcher an travel expenditure functional

-_ form are those of Houthaker (1957), Moms and Wigan (1979), Zahavi (1979}, Heraty

(1_980), Downes and Emmerson (1983). Fouracre and Maunder (1987), and (Haoye

(1989). Based on {rom the Engel function, Houthaker estimated a log-lincar fucntional

form of l'hé form

e

a4

' {r . log Yi = a4+ DlogXy; + clogXo; + &

g2 B
[or diffcrent groups of items (including transportation), where Y, is expenditure on the
group of teins in guestion, Xy total expenditure, Xa; family size, a, b and ¢ are model

parameters, and g the error tenm,

Morris and Wigin estinaled a susilar form as;

log Yj = u + blogX; +g; {2.5)

where Y| is average expenditure on the conunodity in question (including Lransportation)
by tncote group class {running from 1 to 6}, X| the average total houschold expenditure

by the ith ticame clags, a aud b the regression parameters, and € the coror term.

ma e
TR

. #:I'
g, . ] . . ; .
381 Zahavi used specifically the model below 1o demonstrating his UMOT coneept;

B
H

B=0A11 (2.6)

Py et ; e

where B is the travel money budget and 1 the houschtd inconie, for two-mode internal

ot

travel 1t Washington.
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Heraty, using data on public trausport for low income carners in Kingston,

Jamanica, estimated the Torm:
Yi=a+bX; +5 2.7)

where Y, is average amount of money spent on travel, X; the household income per

week, a and b the model parameters, and ¢, the error term.
Downes and Enmerson, in testing the sensitivity of the UMOT concept used

B = 002047 + 0.014131 (2.8a)
and

B = 01396 + 0.09575al - (2.8b)

for non-car owning and car-owning houscholds respectively for internal travel in

Reading, where B is travel money expenditure and Lis income.

Fouracre and Maunder estimated for medium-sized Indian cities the following

form;

LAEPTRA = Ay + AjVOWN + AsPROPWORK + A3PROPSTU +A41 SIZE
t+ AsLONC + ApLPAMDISTM+ A7PROBTRS + AgCITY (2.9)

where LAEXPTRA is monthly houschold expenditure on transport (log translorm),
VOWN is vehicle ownership category (no vehicle= 1, motor cycle=2, motor vehicle=3),
PROPWORK the proportion of workers in the houschold, PROPSTU the proportion of
students in the houschold, LSIZE the size of the houschold (log transform), LFAMDIST

daily per capita distance in Kilometres (log transform), PROBTRS the porportion of

N
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wuschotd trips undertaken by bus, and CITY  a dummy varfabie taking value 1 and O for

each of (wo citics, respectively, used in tie study.

ﬁ Otaoye, working ou household expenditure patterns in Nigenia used the 1983

“National Integrated Survey to (it an Engel functon of the type

efk =aj+ belk | ' (2.10)

v
L3

| where ¢j ls clxpgmlilurc on the jth commodity, ¢ total expenditure, i.c., on all
commoditics, k the nuntber of peopie in the houschold, and a; and by model pasameters,
Commaditics for which the model were estimated include Tood, drinks and tobacco,
accommaodation, clothing, transporl and other services, and monetary (ransactions. Pata
used were for all the states of the couatry. Lo addition to the model estimation, clasticities
for the expenditure items with respect Lo total expenditure were estimated. Transport
recorded the highest figure of 1.43, folluwed by monetary transactions aud other services
with the figures of 1.28 and 1.20, rcspc-élivcly. He said this implica that expenditures on
these iteims are very responsive to changes it total expenditure and could be interpreted as

being fuxury ilems.

bl

1'hc ra‘ngc oli' [unclional fornis in these works cannot to be said to be wide. There
is, howevcer, no reasen lo expecl o wide range of fucntional forms. Those reviewed
;xbc;vc inclode suaple linear regression models, multiple regression nwdels, log-log
transformation modefs, and semi-log Gansformation models, all estimated on the basis of
i nainlained hypothesis about the funtional form.. While no specific fonctional form hag
been spiccif ted for this present work, a direction is cl.xpcclcd o be given by the trends that
will be exhibited by the travel money cxpendittre in celation to the money available

variables (disposable incorae and total expenditure) in the preliminary analyses.




2.4 Stability of Travel Money Expenditures

The summary of the findings of past works on travel expenditures is presented in
Table 2.2, Itis seen that not much has been achieved in this arca of rescarch. While
some appreciable works can be said to hive been done in the other travel expenditure, i.e.
travel time expenditure, though with conutlicting results, very little scems to have been
done in the arca of travel money expenduure. For travel time expenditure, for example,
Pendergast and Willtam (1980) concluded owtright that average daily travel time would

not -provide a representative

TABLE 2.2, Summary of past works on tizvel budgets

Type of| Predictable Temporal Stability Spatial Stability | Encray Stability

Expen- trend Dpde Dpec

diture  { Dpde  Dpge [ S.erm L.term Sdenn Laterm | Dpde  Dpege | Dpde  Dpec

Time [H H P NYP NYP NYP |P NYP [NYP NYP

Moncy | I’ P g NYI” P NYP JNYP NYP |[NYP NYP*

P: Proven NYP: Not yet proven H: Hazy * Focus of present work

measure of travel behaviour and that travel Itimc could not b.c used with conlidence for the
purpose ol prediction. On the contrary, working on data from Singapore, Brazil, Chile,
and Columbia, Foth annd Zahavi (1981) found out that time budgets display predictable
regularities with such factors as income, houschold size, hevicle availabiltiy, sex, age,
and occupation, while work by Landrock (1981) on developed country setting gave an
indication that daily travel time is more spatially stable than daily trip rate. Work in
Nigerian settings by Banjo and Brown (1982) recorded similarities and diffecences in
travel time variation between two cities and went ahead to hypothesize that relatinships
exist between mean datly travel time and trausport system evolution to the extent of
hoping that such relationships could be used i transport modelling and time valuation

practice in third world citics.
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In the majority ol the works, where stability has been established for (ravel
money expenditure, it has not really been through the estimation of a functional form.
Such cases have been based solely on the comparison of basic statistics ol data (such as
average values and coefficient variation) for different cities in a country and for different
periods (usually, very short-lerm periods te., daily regularity) for travel moncey
expenditure, The ones considered the most categorical in their findings for travel money
expenditures (the mu:slduc to Zahavi aud Talvitic (1980) and Zahavi and Ryan (1980))
were based on what can be considercd poor data. Both works were on developed
country settings. Travel money expenditures in both works were derived indirectly by
multiplying travel distanee per houseiold by modal cost per unit distance of travel.
Though the work of Zahavi and Ryan was based on the estimation of a functional from,
the models estimated were not directly on travel money expenditure ol travel time
expenditure. They estimated linear regression models relating modal daily trip rate and
modal trip distance per traveler to daily distanee per traveler. Temporal stability was
tested using Chow's (1960) test of cquality of regression coellicients belween (wo

regression models,

It is considered more appropriate, as was done in the work of Zahavi and Ryan,
to use estimated functional forms siee it s these that are actually used in the UMOT
model. However, one shortcoming ol the approach of Zahavi and Ryan is that the
estimation of the models has been on the basis of a maintained hypothesis, i.c., a definite
functional was adopted aud carried through the estimation exercise, without making
room for the evolution of a more appropriate functional by the data. Such a desirable
feature 1s accomplished by using some Hexible functional. With this Kind of estimation,
stability when established would bee accepled more confidenctly. This is the line along

which the present research was conducted.

One strong reason inadvertent’y made by Zahavi and Ryan why stability testing

should be as rigorous as advocated and adopted in this present research is that significant
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changes in cuergy policy, tastes, life style, and technology can produce significant shilts
in travel demand chavacteristics, pacticidady in travel money expenditure. These changes

lead to different levels of variabilities within and between groups of persous in a

population, whether on a shorl-term or tong-{erm basis. ‘The trends in the variabilities

' can be more appropriately captured in a flexible functional form regression modclling

process as s the approach adopied in this work. I8 15 possible that Tunctional forms
Lstablishcd can suhstantially or signilicantly remain the same in titne and space, or with

respect to a particular policy change, based on suitably chosen variables that describe

travel demand and the characteristics of the population groups. This can happen, for

example, o the case of strmple linear regression when data sets for the different scenarios

. (lime, space, policy change) exhibif reasonable continuity. Stability established in this

i

.. of stabiity of travel expenditures, at least dor devetoping country settings.

manner is whatr should be sought for as travel demand models aee usually based on

empirically developed models or theoretical models calibrated with empirical data.

fn mraking a strong case against ravel budgets and asking that researchers come
back to trip rates again, Hertz (1983) examined the issues of variability, stability, aud
flexibifity ol behaviours, and concluded that "itis the mean, the great ilusionist, which

LI

generates stability from variabitity.” Thus examinig stabality through furctionat forms
established empirically has been adopted in this work in preference to comparing means

or averages of travel expenditures across the policy change period.

From the conflicting results obtained in the fiterature on the stability of travel

s R

expenditures, some nicasure of caution needs to be exercised in accepting the hypothesis

]

2.5 Study Mvpotheses

o Intuilively, itis expecled that in a suuation where very rapid chauges in cconomic
i

ficies have meant reduced purcahing power of the national currency in contrast (o the

income growth of an incividual, as has been the case in Nigenia, frequent re-ordeting of
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an individual’s priotitics v;fill be the nocat. This siteation will et make for constancy or
regitarity of speading on any particutar activity, including trip making. Whal may
ultimately happen is ;El sttuation where money cxpcndilur-c on travel increases (even faster
than income rise as has been proved for s developed country by Tanner (1981)) because

of rise in cost ol ransport services,

j
j
1

Iu the light of this, the gencral characteristics of developing countries, the

ficlings of past works, and the literatuce revicw, the following are set forth as main
hypotheses for this study:

(1) Travel expenditures generally follow predictable patterus o functional {orm in

.

Nigenia;
(2) The patteru or functional form of travel expenditures in Nigria is not stable with
respect to encrgy policy changes,

While the implication of hypothesis | s implicit in its statement, it is significant in
confirming or sejecting the nolion of predictable pattern of travel expenditures in

~

developing, countrics in the context in which it is carricd out in this work.

e The implication of hypothesis 2 is that travel expeuditures are not stable with

respect Lo energy policy changes in Nigeria. This is in cecognition of the fact that re-
-ordering of prioaties with respect 1o the ultimate needs to be satisfied by travel, following
the policy change (increased cost of transportation) may mean a drastic change (rom the

old ordering in a way or manncr that may aot replicate the belore-change fuctional form.

e

1l . L3
)

U was considered necessary to carey oul additional investigation with the data Lo

“ascertain how (rave! behaviour of individuals fave been affected by the fuel price

increase, in order (o facilitate the explanation of the atttcome of the main investigation of
functional form and cnergy stability of travel expenditures. Accordiagly, subsidiary

hypotheses were formulated based on the review of the literature carried out gbove, The
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first of these hypotheses is that (ravet moncf expenditures in Nigeria are influenced by
some specific socio-cconomic features of the individuals concerned. The implication of
this hypothests is that travel expendilures may be varable over time for an individuat who
- experiences changes in his socio-economic circumstances. Despite these variations in
~jtravel expenditure, il a sigoilicant correlation can be cstglblishcd between travel
- [ cxpcndilurc‘ and socio-cconomic vartables, a useful planning tool would have been

developed.

The comtribtion of Goodwin (1951) (o the travel expenditure debate has followed
the middle-of-the-road viewpoint, While not totally writing ol the hypothesis of
constancy of travel budget outlay, be raised the fundamental question of the behavioural
unplication of stabic travel budget tn conventionat sequential demand models, .o,
bringing behavioural concepls into erstwhile behaviour-insensitive modelling approach.
His investigation gave rise lo s:cvéral fiypotheses, one of which was modilied and
adopted as the second subsidiary ypothesis, and that is that transport market can be
scgmented on the basis of Lhe interaction ll;:lwccn travel expenditures and socio-economic
features of meividuals in Nigeria,

oy ' .

¥ - Other subsidiary hypotheses which are sct forlh for this work are as follows;

(i} Travel expenditures, as peoportion of ircome and dispasable income, are inversely
related 1o income in Nigeria. |

(ii) Shifts are expeeted iu poputation scg-.ﬁcuta{iou {fallowing the October 1994 {uel price
increasc.

(i11) Life styles of individuals are affected by energy pblicy change in Nigetia,

{iv} Travel behaviowr (typified by mode choice characteristics, (rip rate, and travel
expenditie) is clastic with respeet to encrgy policy change in Nigeria, I.

(v} Fuel price clasticitics are differently apportioned by the tevels of socio-ceconomic

factors usually considered in travel demand studics. ’
.i‘il
i
ke
A
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(vi) Energy conscrvation objective will be met by the level of fuel price increase in this

energy policy change in Nigena.

The penultimate two hypotheses have more tmplications for policy than the
others, considered from the point of view of a government and its responsibility 10 the
socicty. While inclastic responses are what were recorded in all the literature reviewed, it
is considered reasonable to expect elastic responsiveness in this present work because of

the large increase in the [uel price.

The last bypothesis has been concieved to ascertain if this 1994 energy policy
change in Nigeria was appropriate with respect to petroleum energy conservation. The
conservation of a depleting resource as that of petroleum should be a prime objective of
an oil producing natton, having regard to the role petroleum energy plays in world

politics.



CHAPTER THREE

. METHODOLOGY

A
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3.1 General

it | f ~ The work involved the usc of data collected through the use of guestionnaires and
t'ra":;'cl activity diarics on travel behaviour of individuals (workers in regular employment)
in Zaira before and after the October 1994 fuel price increase Lo investigate, in the main,
the foilcmfiug; h

(i) the generat trends in Irip rales before and after the fued price increase,

(i1} the gencral trends in travel money expenditure before and after the fuel price increase,
(ii1) whether a shilt occurred in transport market segmentation following the fuel price
tnerease,

(i?) whether a functional form can be esla:.-blislhcd for travel expenditures in Nigeria,

(v) whether the Tunctional form (if established) is stable with respect to energy policy
change in Nigcr_ia_}. |

s
0
s

{L Self-employed workers were not considered because a potential bias was

expected in the reporting of their incomes. Reichman (1976) deleted self-employed

houscholds in a transport-related work for the same reason.

o

f . The statistical analyses and tests carricd out on the data cotlected in this work
were conducted at the 95% level of confidence. This is the level nsually considercd the
middie-of-the-road in research. At this level, these is only a 5% chance that a conclusion
drawn from the analysis of the data available is in crror or that the researcher is 95%

confident of the inferences made.

'j: C
1of E o . 3.2 Ficld Work
15

! The ficld work was carried out ui the following phases;

(1) initiat design of questionnaire and activity diary,

o 30



o (n) pilot testing of questionnaire and activiiy diary,
(1) find design of questonnaire and aclivity diary,
{1v} data collection through udmilﬁstcring questionnaires and activity diaries (o would-be

- respondents.
p

' (1) determination of the appropsiale lype and nuniber of ‘questions to use in the final

The pilot study was conducted to aid in the following:
© questionnatre,
(2) testing would-be respondeats’ reactions o the activity diary (Intuitively, it was felt
.~ that not many may have the time to complete the activity diary.);
~{3) estimation of the appropriatc response rale and hence the aumber of

P questionnaire/activity diary booklicet o make avaitable for the data collection stage.

i The pilol study was conducted asmong Ahmadu Bello University workers in

for ease of administering and catlection of questionnaires and activity diarics. Of
' tilc 100 questionnaires/activity diaries given out, only 30 were received, Of these 30,
less than 5 respondents atiempled comipleting the aclivity diary section.  Several
respondeuts did not attempt ﬁiiiﬁg the questtonnaire and aclivity diacy because they felt

- over-tasked by Lhe number of guestions (40 in all) and especially the extent of

.'* information required in the activity diary. The activity diary sought information not only

on travel activitics, but also on alt daily aciivities engaged in, every hour of the day fora

period of seven days. Had (he questionnaire recovery been aggressive, the recovery rake

would probably have been higher.

v
i § F . The study was conducted al a disaggregate level, in which individual trip makers

ere used as the study units, While making a scemingly lentative inference that travel
moncy expenditure is related to the socto-economic characteristics of the households,
* from an aggregate study on the temporal stability of travel components, Zahavi and Ryan

1980) calicd for additionat analyses at disaggregate levels, Another support for the

o

Lo
:

§h 31



individual-based work here derives {ror an carlier call by Zahavi (1976) that travel
behaviour should be based on the trip meakers and their personal travel demand and
responses to the transportation system supply. Morcover, houscholds abound in
Nigeria, and probably in many other developing countries, in which all that is shared is

floor space and not income.

The questionnaire which was eventually used for the main study was a drastically
scaled down version of that used for the pilot study. It was modified extensively from
the experience of the pitot study. 1t was divided into four parts and contained a total of
24 questions. Part A contained 14 questicns and was designed to collect information and
data on the personal details and socto-cconomic characteristics of the respondents. Part B
contained 3 questions and was designed to gather data on the travel characteristics of the
respondents before and after the fuel price increase. Part C contained 5 questions and
sought to gather data on the travel expenditure pattern of the respondents before and after
the fuel price increase. Part 1) contaived 2 questions and sought o gather data on
expenditure pattern of respondents on non-travel items and uciivilics. One notable feature
of this last part of the questionnaire was the inclusion of expenditure on “extended
family." While extended (amily management can be said to be part of the routine of the
average Nigertan, Fastman and Pickering (1981) has found it to be an aspect of the
difference in the social conditions between developing countries and the more developed
countrics. They stated truly that in this kind of system, three or even four generations of
families live together. This fanuly structare, according to them, ereates different travel

patterns from those generally found in the developed countries,

The travel activity diary was designed to gather data on time and money spent by
respondents on actual trips made and the distance covered in making such trips. The
mode used, the purpose, and the type of origin and destination of such trips were also to
be indicated by the respondents on the activity diary. The major purpose of the activity

diary was to help respondents in filling the questionnaire section as correetly as possible.



The activity diary was also to be used in checking the correctuess of the entries on the
questionnatres during the analyses ol the daw. The questionnaire/activity diary booklet is

presented in Appendix A.

Less than 10 per cent of the respoudents completed the activity diary section of
the booklet. Most of these were not even completed correctly. Thus the analysts was

limited to the data provided by questionnaire portion of the booklet.

The questionnaire/activity diarv booklets were administered to would-be
respondents and mllc:ctcd back between the months of January and June 1995. It was
considered that this period was still close enough to the period just before the October
1994 fuel price increase for would-be respondents to remember their travel behaviours

before the fuel price increase.

3.3 Sample Sitze Determination

Before administering the questionnaires and activity diaries to would-be
respondents, il was necessary to determiae how many should be given out in order to

obtain a statistically significant sample size for the aualysis.

It was desired to determine the mean travel expenditure to within plus or minus
N200.00. This is 20% or a fifth of the interval used for income grouping in the
questionnatre. Intuitively, this was considered adequate because of the expected bias in
the reporting of expenditures by the respordents. Using 50% income as proxy for travel
expenditures (in the "after” period), using also one-sixth of the expected travel
expenditure range (i.c., 50% of total income mnge of N750.00 to N12,000.00 adopted in
the questionnaire) as the estimate of the standard deviation of expenditures in the absence
of any information on expenditure statistics of the population being sampled (Luck and

Rubin, 1989), and using the standard relatonship between error ¢, standard deviation o

M4d
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and sample size n, as;
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n

- (‘l) subsistence tiips © work, bustacess; and fanm trips; :

(3.1)

where kg2 15 1.96, the mintmum sample size was estimated as approxumately 85.
Banking on, say, 20% recovery ratc with an aggressive recovery stratcgy. this came to a
little less than 425. 480 questionnaire/activity diary booklets were initiatly adaunistered

to would-be respondents. This was increased to 640 when recovery proved difticult.

34 Trip_Categories Used

" The definition of a trip adopted in this work is a onc-way movement by an
ndividual between two tocalions (an origin and a destination) in an urban arca, cither by
walking or by the use of a bicycle or 4 motorised device such as a motorcycle, a private

car, of any public transport vehicle. In the words of Maunder (1984), this is a "singlec

movement." [hus a to-and-fro journcy is made up of two trips.

% - Several typis of trip are made by tudividuals. For this wark, nine trip types were
fistinguished by pucposc, and used it the questtonnaire. The chotee of the trip purposes
used was influenced by the impressive work of Town ((981) on "non-transport

)

g ;irl'tucuccs on travel patterns.”  His six trip purposes of work, shopping, social,
education, personal business, and recreation, were modified and extended to reflect the
prevailing travel determinasts in Nigeria. The modifications were the separation of

"work" into "full-tinie work" and "pari-tinie work” and the conversion ol "education” to

"school run.” The extensions were the addition of trips for "farm" and "worship.”

[
I While a the strvey stage all trip purposes are used, it is the nora at analyscs
13

stape to calegorise the trips into a smaller number. For example, Reichman (1976)
defined three categosies of trip pusposcs on an-increasing scate of elasticity as:

a

. {2) maintenance trips : personal affairs and shopping trips;

e
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(3) leisure trips: entertainment, social, and sport trips.
The increasing scale of clasticity is duee to the higher degree of flexibility for the
maintenance and letsure trips as to whether o make the trip, when to make the trip, and

where to go (Town, 1981).

Neale and Hutchinson (1981) used four categories, as follows:
(1) obligatory travel : work and school purpose:
(2) personal business travel @ personal business purpose;
(3) shopping travel @ shopping purposc;

(4) letsure travel : soctal-recreational, cat meal, and stroll purpose.

For work on travel time expenditares on a Nigerian selting, Banjo and Brown
(1982) categorised travel activities into two general classes as:
(1) travel to work;

(2) travel for other purposes.

Fouracre and Maunder (1987) used the rather limited categorisation of

social/leisure, education, and employment.

Considering the trip purposes used in the questionnaire, it s clear that the
Reichman's categorisation is what should be adopted. Thus for this work, the categorics
and the assoctated (rip purposes are:

(1) subststence tegps @ full-time wark, pai-time work, facm, and business:

(2) maintenance trips : shopping, worship, and school run;

(3) leisure trips: recreation and social visit.

School run was substituted for educatiop because time is allowed during working hours
in Nigeria for workers (o go to school to feteh their childrea. Only workers in regular

employment were targeted for this work,
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reminter

DATA PREPARATION

4.1 Dati Reduction anrd Qutlier Removal

; 3 Of the 640 questionnaire/activity diary booklets administered (o would-be
' respondents, 243 were recovered.  Of these, a total of 195 were found uscful for
¥ analysis. M(Jsl_lhnf were rgjected had no information m vitally smportant areas, Some
others had very seanty information, most of which were judged untruthtully filled,

¢ especially with regard to money expeaditures on both travel and non-travel activitics,
.. Others yet hadl rathes impossible or fdiculous information such as an engineer having had

' less than 10 years of formal education or carning ridiculously low income, S !

" In order to reduce the bias in the reporting of travel expenditures, the data
available were scanned for outlicrs. Ili doing this, values which did not fall \Qilhiﬂ the
range established by the deviation-spread criterion of "mean plus or minus three stan'ciard
_ dcvialiohs", used cl\xtcnsi'vcly in Doane (1985), were discarded, However, some cascs
with high travel cxpenditures but with kigh car ownership were not discarded. The data
 set reduced 10 192 after this outlier removal exercise. The summary statistics before and
. after the removal of outliers are presented in Tables 4.1a and 4.1b.

TABLE41a. Summary statisties of key variables before removal of outliers. (195 unis)

Statistic ] AGE - CAR  INCOME MEB DiB "TEB MEA DIA TEA

Min. 22.50 0.00 750,00 0.00 0.00* 450.00 0.00 0.00* 690.00
Max. 155.00 3.00 12500.00 4000.00 8200.00 19367.00 5700.00 7500.00 32900.00
Average | 35.04 040 363574 50931 196972 358529 118568 1119.00 6389.83
St.Dev. [7.63 061 213586 560.33  1600.05 2679.27 1200.68 (340.75 4703.35

36
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TABLE 4.1b. Summary statistics of key variables after removal ol outliers. (192 units)

Statistic | AGEE CAR_INCOME: MEB — DIB TED MEA DIA TEA

Min. 22.50 0.00 75000 0,00 0.00%  450.00 0,00 0.00*  690.00

Max. 55.00 2.00 12500.00 2280.00 8200.00 19367.00 4933.00 7500.00 32900.00
Average | 34.27 0.38 3610.68 533,42 2014.82 35490.68 1142.50 [148.88 6344.68
St Dev. | 8.53 0.58 212989 47100 1589.29 2681.78 1136.53 1341.55 4718.86

* Some values recorded as zero were actually negative,

4.2 Sample Size Validation

With data now available, a check was made to ascertain the adequacy of the
sample size. Equaliﬁu 3.1 was uscd to caleulate the sample size requirement based on the
higher value of the travel expenditure of the "before” and "alter” periods, i.c., MEB
and MEA. With o=1136.53 tor MEA | thie minimum sample size required was obtained

to be 124. Thus the 192 data units are adequate for subsequent analyses.,

4.3 Determination of Critical Person Desceriptor Variableg

As expected in a study in which several variables are used to deseribe units of
study, not all vartables will be relevant in scheme of things. In some situations, (wo or
more sigutlicant variables may be so correlated as to render their stmultancous
consideration in the analysis superfluous. It is thus necessary to sieve out those variables
that are considered just enough for the analysis at hand. In this work the selection of
these critical desceriptor variables was done by the use of analysis of variance to select the
variables for which the variation withia the categories is significantly less than the

variations between the calegorics.

This exercise was carricd out {or the before and after fuel price increase
situations. Eight person descriptors or descriptor variables were (age, sex, houschold
status, marital status, cmployment status, income, car ownership, and travel constraint)
used 1 the questionnatre. One of these (1.c., travel constraint) was discarded because
many resposdents (32 out of 192, i.c., 20.3 %) did not indicate anything relating to it in

the questionnaire. The categories of the reven person deseriptors are fisted .o Tabic 4.2




. of the eritical person descriplors are presenied in Appendix 1.
1 9 ]

Of the rcrtléining seven descriptor vartables, two (Income and Car Ownership)
proved significant descriptors of the respondznts in yelation 1o travel money expenditures
in the "before” fuel price increase situation. Iu the "afier” situation, three additional oncs
(i.c., Age, Marital Status and Houschold Status) proved significant,. Work in this same
setting by Hatiru (1982) also recorded personal income, houschold status and car
6wncrship as determinants of mode choice for the journcy-to-work of civil servants.
sy |

TABLE 4.2 Person descriptors

Deseriplors Age  Sex Establishiment  Plouschold Cars Marted  Income

{yrs) Status Status Owned Status  (Naira)
Catcgbrics 20-25 Female Full-time Daughier 0 Single <1001
26-30 Male  Ftime/Ptime Son 1 Married 1001-2000
3140 " Contract Ftime HNM 2+ 2001-3000
41-50 Wife : 3001-4000
51-60 . Hushand 4001-5000
) 5001 -6000
6001-7000
7001+
o The raw data obtatned [rom the questiontiaires are presented in Appendices Bto F
Cas follows: '

. APPENDIX B. Raw Data: Socio-¢conomic characteristics of respondents;

. APPENDIX C. Raw Data: Mode choice of respondents;

: | _.Q:_-API’EN{)IX D. Raw Data: Weekly trip rates of respondents;

: ";' - APPENDIX E. Raw Data: Weekly travel money expenditures of respondents;

APPENDIX F, Rawll)ala: Monthly non-travel money cxpenditures of respondents.

The formufae for the statistical tests ased in this work are put together i

Aips:ndix G. The detatls of the paired t-test of difference between "before™ and *after”
_1 datn are presented in Appendix H. The detaits of the ANOVA test results for the selection

T
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CHAPTER FIVE

ANALYTICAL _PROCEDURIES

5.1 Elasticity Calculations

Papacostas (1989) defines price elasticity as the relative change in the quantity

demanded to the relative change in price. Lxpressed quantitatively, this is

colda/@) dq p (5.1)
(dp/p) dp g

where ¢ is quantity and p is price, dgq and dp are the changes in quantity and price,

respectively.  Figure 5.1 shows the governing price-demand relationship.

However, this equation is not used directly, because much data are required to
establish a demand curve or price-demand relationship maore appropriately, causal
demand models. Recource 1s taken to measuring clasticity on the basis of "before-
andalter” observations ol both price and quabtity. Elasticity is usually measured in thre

ways. The first referred to as line elasticity in Grey (1975) is expressed as ;

y = /
cﬂw (5.2)
(l’: - ])Il' Py

where subscripts | and 2 denote belore and aflter values, respectively.

The use of this equation is considered the simplest approach and represents a
situation in which a constant clasticity slope is obtained by drawing a line between two
points, to give a linear demand curve. Papecostas (1989) refers to this efasticity measure
as "shrinkage clasticity" obviously because the measure is shrinked to the initial values
(or the "before” values) of quantity and price. A varant of this elasticity equation was

used by Delong (1981) in an energy policy change study. According Cervero (1982),
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Figure 5.1 A typical price-demand curve.
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Figure 5.2 Demand relattonships Or alternative elasticity estimates (After

Cervero (1982)).
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intuitively, the linear demand curve representation seems inconsistent with the industry's

prevailing view that pablic transport demaad curve 1s not linear.

The second clasticity measure offered by Grey (1975) as "midpoint” clasticity
moves nearer reality by representing the demand curve as a hyperbolie-type relationship

between quantity and price. Grey expressed this elasticity as;

ﬂ(i{z—q,)r"(}{,t.q_,-\-q,:)} ' . (53)
(p,=p ) (Alp, +p,))

m

This clasticity is measured in relation to the average values of the "before" and "af*er”
quantitics and prices. This measure, which is referred Lo in Papapacostas as midpoint (or
lincar) arc elasticity, was used by Dansker et al (1981) in their work on the impacts of

motor-fuel supply in Massachussets, in the United States of America,

The third elasticity measure is arc clasticity duc Kemp (1974). It is expressed as;

togq, ~log
o lora -lozg, -
log p, - logp,

Figure 5.2 gives a comparison of the demand curves (arrived at by Cervero (1982
from a seativity analysis) based on the thice measures. According to Grey, the major
shortcoming of the arc elasticity (as with the midpoint elasticity) is that it does not touch
the axes but is asymplotic to them, making it increasing unreliable as the price changes
being considered get bigger. Though he acvanced a "theoretical™ way of getting over this
by just shilting the curve through some distance so that it meets the axes, his final
appraisal of the approahces lead to the concluston that the choice lies between the line
clasticity and are elasticity. n another vau - Papacostas, who refers to the are elasticity as
lag-arc clasticity, explatns that all three measures of elasticity (i.c., excluding Grey's

miodified are clasticity) yield approximately equal values ol clasticity when price changes



are small, but that the shrinkage ratio or liuc elasticity begins to deviate significantly from
the other two when price changes are large. Thus for the preseat work, tn which a price

increase as large as 238.5% is involved, ils use is considered inappropriate.

ln adopting the log-arc elasticity for analysis, Cervero (1982) reported that past
works (specifically those of Kemp (1974) and Donnelly (1975)) indicate that the log-arc
clasticity measure describes reeality better, with respect to transport fare changes (as can
be occasioned by fuel price increase) and associated changes in ridership, and this is that
ridership responses to fare increases 1s higher than from lare decreases. Thus, it is this
log-arc elasticity measure that is adopted in this work. This log-arc clasticity formuia has

been used in a travel budgel-related work Ly Downes and Emmerson ( 1985).

5.2 Segementation of Population

Market scgmentation is a way of identifying relatively homogencous groups (in a
population) to which can be targeted specific policy oplious or components to achicve
optimum cffect of the implementation ol the policy concerned or for the purpose of
studying the responses of the groups to changes in policy. According to Reichman
(1976), the approach of market scgmentacion in the study of travel behaviour of social
groups locuses on the varyiug needs of special groups in society. For example, he states
that 1o this approach, the travel behaviour of the disadvantaged, such as the poor, the
aged, or the disabled, is tnvestigated with the aim of identifying potential ways of
overcoming their mobility deprivation. Even lor exercises like those of transit planning,
Sabel and Atschaler (1980) have argued thae market segments must be introduced into the
alternative design steps.  For this presenl work, segmentation was carried out 1o
ascertain, among other things, whether the :mplementation of the energy policy change of
October 1994, exemplified by petroleum products price increases, caused re-alignments
in the transport market and hence shifts in the population groupings. It was also (o
facilitate the formutation of data-defined hypotheses for the study of the functional form

and encrgy stability of travel expenditures.
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Following from the modification in Chapter Cne of Foutkes and Robertson’s
(1981) deftnition of transport inarket, this aspect of the present work attempts, in part, to
examine whether the demand side of the market can be segmented on the basis of travel

money expendifure.

f - 5.2.1 Theoretical Foundatiot: of Transport Market Scgmentation

The review of the fiterature 1 the arca of segnientation is started with a
consideration of the theoretical representation of the relat.ioﬁsliips that intcrvene in
.chcmcnmrioi:, as presented by Louvierre o al (1976). Market segmentation is defined
by Louvicrre ct al as "the decomposition of consumer demand into independent behaviour
groups.” 1t is presumed that the demand groups, which are independent, have more
within-group homogencity with respect to some set of criteria (such as the socio-
economic charateristics of income, sex, age) than between-group homogenity (Frank et
al, 1972).

‘The intervening sets u the presentation of Louvierre et al are;

(i) $O} - travel ehoices (all modes,choices destinations choices, route choices), i.e., sels

of vpportumitics;

(i) {3} -the set of behaviours oy demand of consumcers or demanders of the
opportunitics;

(i) {V} - the set of causal variables which canse {0} to assuine some observed values

with respect (o the set {O};

(1v) {A} - the sets of attributes of conswmer groups, that "cause” difterences in behaviour

4

In transpost context, these sets can be scen as follows: {O} system supply; {D}
travel demand; {V} policy changes; and {A} socio-cconomic characteristics of
consumers of demanders of transportaiion or transport supply.  According to Louvierre
ct al, and rightly too, any change iu the variables representing the set {V} represents a

cliange fa the supply systew or {GF. Thus {0} docs not need (o intervene direetly in the

43



Yo ' ; -

RS (1 I : ,
scgmentation process or exercise. Louvierre ¢ at also rightly noted that the change in the
sct {V} atfects {D} and any change 1 {A} affects {V}, and hewee affects {D}. They
stated also that the vatue ol the elements in alt these sets may change with respect Lo bath

space and time. This is how segmentation is a veritable tool for examining changes in

trave] behaviour over timic and space or with respect to policy changes.

H

td

o

While Louvicrre et al rightly telate {DD} to {V} as the former being a function of

" the latter, te, {D}=f({V}), their assertion that {V} 8 a function of {A}, i.c,
{VI=I({A}), does not appear to the present researcher defendable. This assertion of
thetrs was made on their way to arriving at the correct assertion that {D} is a function of

:. {A} via {V}, ic., {D}=t(g({A})). It would appear more appropriate to think of {I7} as
f)cmg dependent on LV} and {A} i their own rights directly, i.c., without considering

_ the interdependence of {V} and {A}. This being the case, what appears a more
3 appropriate manner of cxpressing the relatiouship (if at all necessary) would be
' {[?}:f({V},{A}). However, this stage is eot necessary in achieving the objective of

* . seginentation, bccnﬁsc it 1s the clements or variables of {D} and {A} that tnteract directly
in the process of selecting the units of stucl)lf (individuals or households) that should

_ belong to specilic groups or écgrﬁcnts as o resull of the relative homogeuity of their
behaviours at a point in time or space. This can be expressed as {S3={({D},{A}), where

+ {8} is the set of homogenous groupings.

. mathematical equations, since as rightly patated out by Louvierre et al, there is as yet no

N

Al these expressions ave better seen as interactions and not necessarily

~ format theory regarding the relational aspects of {A}.

7 i3 B
_- ; ity 5.2.2 Past_Sepmentation Procedurces

A . Several approachies have been wsed in the literature for the segmentation of units of

study. Tomtbimson ct al (1973) used principal component analysis to identify critical activities

and went ahead 10 use analysis of vartance (ANOVA) to investigate which of cight methods

W
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Recker and Schuler (1982, in a perception study, used cluster analysis to segment
units of observation into relatively homogencous subgroups, aleng the dimensions of the
descriptor variables (which in this case were determinant of stated intentions). The clustering
procedure, unlike those used usually in standard computer statistically packages. was an
iterative search to determine the number of clusters. The segmentation evaluation was based
on what they called a pscudo F-ratio test, in which was employed the criterion of the ratio of
the total between group variance divided by its degrees of fredom to the pooled within-group

variance divided by its degrees of freedom.

From this review, it is seen that the analytical procedures used in these works varied
significantly form each other in terms of tae degree of rigour in the analyses and evaluation of
the scgmentation results, though specilic analytical tools like, category analysis, factor
analysts, principal component analysis, discriminant apalysis, and cluster analysis, teatured
conumonly in them. It is evident that apart from the availability of the analytical tools to the
investigators, the excercises were fashioned to suit the problems at hand, as has been

advocated by Neale and Hutchinson (1981).

Category analysis was not consicered for this present work because of the high
number of cells that usually arise when cross-classilication is based on more than two critical
descriptor variables (cach having many categories) and the possibility of having cells with
with sparse observations or no abservations at all. Although statistical (Rengaraju and
Satyakumar, 1994) and probaility (Rengaraju and Satyakumar, 1995) procedures have been
developed to overcome the problem of zevo or sparse observation cells, the problem of the
high number of cells still remains, and is compounded by the rather subjective manner in
which the large number of cells or segmients has to be reduced in a conventional segmentation
exercise. This is because, according (o Rengaraju and Satyakumar (1994), there is no
goodness-ol-fit measure of performance of the category analysis exercise.  Factor analysis
was not considered because of the subjectivity in the interpretation of the criteria for

describing and sclecting the eritical person descriptors where it it used for identilying or




confirming them, Where it is used for obtaining latent factors o factor scores which arc
further used in a conventional cluster analysis for the segmentation of the study units, the ;
argument against it, according lo Goldberger (1974), is that the units of study are no longerg
described in the original vartables measured in this "cxploratory” factor analysis, in
explaining why lactor analysis if act favoured for use by c.conomisls, he in fact dcscribcdé

|
factor analysis model as "a model in which all observables ase treated as mere indicators of
i

anonyinous factors, and in which variables and parameters are freely redefined ex post!
Y : | £x_post,
. |

acto,” thercby breaking e "chains of causation and well-defined (if not necessarily well-:
(W] :

measured) variables.” Principal component analysis and discriminant analysis were also not!
' .f

-considered for casons not too differcut for those advanced lor factor analysis.

1,

e

5.2.3 Adopted Sepmentation Procedure

e e

The procedure adopted tn this work tas resulted frozﬁ a careful sclection of the
“ools that were considered necessary lor the present exercise based on simplicity and |
dircetness of application. The procedure, which was applied 10 both the "before” and
| .i“aftcr“ cﬁcrgy p&:licy change situattons after the selection of the entical deseriptor
variables, 15 s follows; |

(1) Use of cluster analtysis to cluster units, bascd on travet money expenditure and the

final selection of critical descriptor visiables, into between NI and N2 segmentation

plans, where NI is the least number of eategories in the selected descriptor variables, and

- | N2 the highest number of categories or the highest desirable number of segmentation
| groups established on the bagis of normality considerations. The K-MEANS cluster
Calgorithin as detailed in MHartigan (1975) and as packaged in SYSTAT for Apple

1 ‘ Macintosh Computers was used for this exercise. The K-MEANS clustering algorithm

’_ . essentially incoves the minimization of the discordance between data obscrvations or

i

L units (respoundents in this case) and their partition into K suniber ol clusters. 1t was
| chosen for this work far its direetness and because of the availabitity of a computer
., package for its application. The algerithm of this approach of cluster anatysis is

11 .
- presented in Appendix J. L !'
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(2) Choosing of the cluster plans for which the critical descriptor variables used are all
significant (at the chosen level) for further evaluation. I only one plan meets this
requirement, then the exercise ends and that plan is chosen. I not, the exercise
continues to step (3).

(3) Selection of the cluster plans whose pairwise correlations are closest to those
recorded for the sample. This step is to ensure that the .adoptcd cluster plan has the
characteristics of the overall sample, or that the identity of a respondent remains even if

clustered in some way into a group.,

More rigorous analyses have been used by Friedman and Rubin (1967),
Nicholaidis et ai (1977), and Neale and Hutchinson (1981). The rigours that these
procedures entail are not considered warranted. Tardiff (1979) has reported that using
simple statistical tests achieves the same resulls as using rigorous analyses like

discriminant analysis and others.

5.3 Adopted Regression Modelling Approach

The approach that was adopted in this work for estimating the functional
relationship between travel expenditure and available money-is the Box and Cox (1964)
transformation approach. This approach was adopted in order to allow the data evolve
the most appropriate functional form as Gar as the limit of the modelling exercise carried
out is concerned. According to Box and Cox, in regression studies, it is sometimes
necessary (o take an entirely copirical approach to the choice of a relation. To the present
author this beconies more so when there are 1o standard laws that retate the response and
regressor variables concerned to cach other. In estimating a relationship between the
variables in this Kind of situation, a transformation s applied to the variables "in order to

make a more efficient and valid analysis,” in the words of Box and Cox.

The Box-Cox transformation regression has been used very much in the field of

economietrics. I has also found use n tansportation related issues. Examples are the
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works of Zarembka (1968), Wang ct al (1981), Heasher and Johnson ( 1979), Johnson

(1979), and Gaudry and Willis (1978).
A lincar model of the form
Y, =a+pX, +¢ 3 (5.5)
is written as a generalized Box-Cox model as;
Y " =u ;gsx,n, (5.6)

(h) -« .
where Y LS transformed as:

A
Y'ﬁ_]:l’.'_l_._.l. 72.=0 (5‘7)
=Y, 2w

Extension of ihe Box-Cox model to include the transformation of the independent
variabte has been used I)y others (for example Zarembka, (1968, 1974); Kmenta (1971);
Savin and White (1978); Hensher and Johnson (1979); Wang ct al (1981)), Judge et al
. (1988), and Johnston (1991). The preszntation fron here on assumes this extension, but

with the stochastic relationship (Johnsen, 1979) between Y and X as;
YN =X g, (5.8)
where Y ™" and X ™ are transformied to appear in the model as;

YX -1 X ™|
: =+ l;' l} *E (S°9)

'
ey

S0






Lo=tule Yinfy ) (5.15)

- » . . . . . *, .
Since Y " is normally distributed with mean (a+ pX ' 'y and variance 02, the

formula of the normal distribution can used to oblain

; TRV DRI ST R Sl B Sl .
Lsuh—nghn,—zun%2”m1—2”,%( i ﬂ—qz—ﬂ (5.16)

Differentiating equation (5.16) with respect to 02, equating this result to zero, and
rearranging and indicating parameters (o be estimated appropriately ( e.g. with 4 on top),

gives;

B e B _n g 5.17
2 zu-%‘ i VR L

Substituting this into equation (5.16) the maximized likelihood comes out, except for a

constant, as;

! (l)a—%lllﬁz-&(?\.l— l};-E:IuY' (5.18)

“mas

Operating on equation (5.17) appropriately, it is seen that & is related to the

residual sum of squares, RSS, as;

I‘I‘ \' l.l_l . - x'-‘_l .
() = - =) ,
. ‘_,,1 X, S 8 i RSS

g = o
u 1l

(5.19)

A gross correlation cffect has been proved by Bickel and Doksum (1981) to

attend the original Box-Cox transformation. To overcome this, Box and Cox (1982)

N
s




recommended using what was referred to in Box and Cox (1964) as normalized

transformation in the form:

P _
Y o —— A= 5.20
Ay ! k29

=YY A= 0)

where Y is the ecomelric mean of the untransformed variable, Y,. This standardized
variate (Box and Cox, 1964) is the torm stated for use in Montgomerry and Peck (1992)

and is the one adopted Tor this work.

Working with the standardized variate (i.c., equation 5.20) makes the application
ol the transformation more direet, since according to Box and Cox (1964), the maximum
likelihood cstimate, Lgay(A) is obtained by minimizing the residual sum ol squares,
RSS, with respect to . Thus it is expected that Ly, (2), the minimum residual sum of
squares and hence the maximum values of the coefficient of determination, R2 and the F-
ratio from the analysis of variance will coincide. In addtion, the L, (M) reduces to ;

|

) -é‘-m (0 (521)

Before & value of A is adopted [rom the analysis a statistical test is carried out to
determine if it is significantly different [-om zero or unity. This is done by establishing
the confidence region of A by estimating an approximate [00(1-a)% confidence region
by operating on;

() =1, (A0.5% () (5.22)

l “man “man

At the 95% conlidence level on which this work s based, for one independent

component in A equation (5.22) translates Lo;



Lo (M) = L (R)(1.92 (5.23)

“man
Leech (1975) has suggested a generalization that tucludes testing also if A is
statistically differeat from -1 as is doae for O and 1. This generalization which gives a

wider horizon for the tesing of the value of A s what is adopted in this work.

The interpretation of this approximate contidence region test is that if the interval
contains A=1, it is suggestive that no transformation is required. 1 the interval
contains 2.=0, it suggests that a logarithmic transtormation 1s what is required. 1 neither
is contained or if both are contained in the interval, the value of A correspouding to the

maximum value of L. (A) is adopted. For the case of A=-1, it means that an inverse

“man

transformation is what is required.

54 FEvaluation of Work

5.4.1 Preliminary Analyses

The hypothesis of change in life style is based on the assumption that if changes
occur in pairwise correlation between the ey vaniable (travel money expenditure) and the
eritical descriptor variables, changes would also have occurred in life style. A change in
the number of descriptor variables will also indicate a change in life style. Positive
results for both criteria also indicate that a change has occurred in the transport market
scgmentation. If, in addition to these, significant shifts or changes oceur in the pattern of
travel expenditures, then the hypothesis that travel budget ts not definable in the
short-term or with respect to energy policy change in Nigenia can be expected to be

proved in the functional form stability testing stage.

5.4.2 Functional Form FEstimation and Stability Testing Framework
Functional Form Estinistion : I is wecessary (o evaluate the candidate models

(selected in the first instance from their overall significance, i.e., F- test, and significance

of coefficients, i.c., (- test) against homoscedasticity of residuals. Autocorrelation was
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not considered because data are,not longitudinal or time series. Collmednty has no

t"[

transformation regression takes care of this cven in a multiple regression situation,

According to Zarembka (1974), while normality may not always be violated when

muTing in a single independent variable situation. Moreover, the Box-Cox

iz
thc ox-Cox transformation is used, crrors are almost always heteroscedastic, as had

carlier been reported by Draper and Cox (1969), who showed that the (ransformation

regression can stil! be usefel even when no power transformation can produce normality

exactly. With this, it was not cousidered necessary to test for the models' robustuess to

nen-nonmality of residuals. Zarembka recommticnded that for any particudar problem it s

im rtant to ascertatn the robustiess of estimates of Ato heleroscedasticity of errors, and
+3if

wenl ftullu.r to develop a procedure for lelumtmb the Box-Cox model under

hcl.cmsccdashcsty.
B 1 S
- + 4

_ The evaluation against homoscedasticity of errors was carried out using the
Bartlett's %> test for homogenity of variance, As described in Intrilligator (1978), the

Bartlett's test entasls testing the the kypothesis that there is no difference tn the vanances,

szl. of suitably chosen p (j=1.2.3....p) subsampics. The statistic, Q/1, caleulated in the

process is distributed as %= with p-1 degrees of freedom. Q and | are obtained as;

T et

= nlog ! ~LS Zn logfn2 ' . (5.24)
_ e -

[ P

d
=1+ *-—]--**— ("L—-"L) (5.25)

¥

wh‘en, nj is the number of observations in the jth subsample and n (= 2“1) i3 the total
8! '

number of obscrvahom

e
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g The models that do not violate this assumption of homoscedasticity of errors are

+ ladopied in the "before" and "after” cases for stability testing. In the event that viotation

of homoscedasticity renders stability testing inappropriate, the affected modet is re-

i [estimaded under heteroscedasticity of errors, using one of Zaremkba's (1974) two

procedures, before proceeding to test for stability. [n the Zarembka's procedure adopted

in this work (or cbiaining a consistent estimate of A under heteroscedasticity of ercors,
L) A

which is basically a graphical one, the valie of A, say A(h), al which the stope of the

plot of the maximized fog-likelihood function {i.c. equation 5.21) equals

1| 3 di.,...(A) ~{1= ) : var(lnY) (526)
i di S+ (= A= ) var(la Y)

s."sought, conditional upon a belief about the degree of heteroscedasticity, i.e., with an
apiion knowledge of the value of b, the degree of heteroscedasticity.
:'i:: . )

: ] ~ Zarembka developed the expression from which it is possible to obtain a value for

~ has; .
Do Darey )P = el Y ) ‘ - (527)

Interchanging sides, squaring and taking logasithms in equation 5.27, and substituting

- other notations, what is obtained is;

beg+ha | R (5.28)

where p=ln ¢, a=2ia|E(Y))| and  b=lujvar(Y)l. Dividing the data into suitable
. subsamples for which a and b can be estimated, a regression of b on a gives h as

coefficient of . S :




. K

al:.
i
& A procedure Tor estimating the Box-Cox transformation regression under

apriori knoeledge of the degree of heteroscedasticity implicil in Zarembka's procedure

makes it more appealing than the Gaudry-Dagenais procedure. An opportugity is given
. for ipitially testing lor hetleroscedascity before procecding (o estimate under
! heteroscedasticity il homoscedasticity of errors is violated.
Y ] B

Stability Testing Framework: The assignment here was not necessarily finding the

functional form that was the most significant {(in terms of F-test results and high

cocfficients of determination, R2) and robust to heteroscedasticity of residuals, but also

* heteroscedasticity of crrors was also proposed by Gaudry and Dagenais (1979). The

stable with respect to the energy policy change. Thus, testing for the stability of

T

candidaie models was considered an important step.

1 According to Savin and White (1978), the regression coefficients in the Box-Cox

_;;s model are not of pasticular interest (when comparing models) since they apply to the
o 'E* .Eransformcd variables and not the original variables. It is thus inappropriale to compare
the estimated model coefiicients with different A vatues. What they recommend is the
comparison of the estimated clasllicilics for the diferent models. This is supported by
Gawdry and Willis (1979), who cousider the variation in 'dcmand clasticitics computed for

models of different fucntional forms o be probably the most critical criterion for

Lo distinguishing the propertics of one model from agother,
BT I

In terms of the original variables, Zarembka (1968) expresses the elasticity of a

given regressor, Xy, (k=1,...,N) cvaluated at the sample meaas as:

B, =B & T | . | (5.29)

for the casc in which the Box-Cox transformation is applied to both the regressor and the

response vartables equally. "This has been used, for example, by Savin and White (1978)

- 57
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atgd Wang ot al-(1981). [t follows from cquation (5.29) that for different A values for the
regressor and response vanables, say Ay aad Aa, respectively, the elasticity of the

regressor variable, Y, with respect to the respoase variable, Xy, (s

“

e
et

E, = B (RN - (530)

! 4
LY

The requirements for stability of functional form for a pair of models were put

ke g S

ogether for use in this work as; . ' ‘
1} equal nuraber of parameters or coefficients in the models,

(2) equal values of ?u_ for the modets,

2 LBI) equal elasticities. - : E

5.5 Seclection of Varialles for Regression Moadelling

3
1

of

i
1
l
4
i

The regression experimeritaion approach adopted in this work gets niore support

when it is considered that there is as yet no uatversally aceepted nonmenclature for the
variable that represents "available money” as the independent variable 1 the travel
expenditure-available money model. The presentation o the funclional form review

isection reveals that disposable income, P total expenditure, TE, and tacoine, have been

e e

used by different workers as available nioney. Since income did not seem (o vary during
i ithe pertod of the data collection period (because of the delay in the implententation of the
' salary increase that was to cushiton the eflect of the sudden and high luel price increase),

it is considered vnsuitable For use in this work. Thus, the choice is 1o be made belween

digposable income and (olal expenditure.

N i” ‘Il ) . v

: & S

i B Total expeaditure is seen liere as a measure of “true” income-relited purchasing
power of the individual while disposabic income is a measure of his "dectared” income-

related purchasing power. This is in recognition of the fact that some respondents may

have been more truthful in stating TE than in stating income. Morcover, ouly a range of

values of income were required (o be indicated in the questionnaire white actual values




were stated for travel and non-travel expenditures, which together make up TE. In other
words, TE is taken here to account for undeclared income, and may more appropriately
represent moncey available than DI would. DI 1s taken as a measure of the individual's

ability to expend money on transport given that tucome has been truthfully declared.

While total expenditure clearly has universal definition as expenditure on all items
and activities including travel activity, disposable income seems as varied as "money
available” itsell. For example, Bonsall and Champernowne (1976), Heraty (1980), and
Golob et al (1981) used disposable income without defining it. Bonsall and
Champernowne preferred to use it because they considered that a rise in such incomes
would, other things being equal, lead (o increased petrol consumption (a major
component of travel money expenditure ). Eastman and Vickering (1981) and Maunder
(1985) delined disposable income as income less expenditure on housiag, (uel and (ood.
It was taken by Modgridge (1977) as equivalent (o total expenditure, while Downes and
Emcrson {1985) simply substituted "total moncey available” for it, as also used in Golob
et al (1981). In presenting an alternative approach to Modgridge's definition of it,
Charlesworth (1978) thought of it as that left from total income after deducting tax plus
National Insurance and the expenditure on essentials, while he regarded ecesentials as
shelter, food amd warmth. He expressed what he called obvious difficulties about this
definition, such as that what may be regarded as essentials by some people will not be so
regarded by others. In order to avoid confusion in terminology, he referred to this his

. M

definition of disposable income as "uncommitted income.”

While expenditure on fuel for house heating might not be appropriate in a tropical
country like Nigeria, expenditures on utilities are usuallly separate from that for rent or
housing. Thus what are taken to constitute what may be called compulsory expenditures
in a typical Nigerian setting are those for Ih(msing, food, and utilities. Thus, disposable
income in this work is defined as total income (i.c., income from all sources) less

expenditures on housing, food, and utilities.



If travel money c;qmmﬁturc is denoted by ME, the experimentation is to determine
the more approporiate of the functional forms that relate ME to TE and ME te DL
Specifically, if B and A appended to (he variables to denote the "before™ and "after”
periods, then MEB=((TEB) is to be compared with MEA=[(TEA) in one set of functional
form estimation and stability test, and MEB=((DIB) with MEA=I(DIA) in a secoud set.

The model specifications estimated in this work are presented in Table 5.1.

TABLE 5.1. Madels' specilications

Model No. Model

MEB®= ¢y + [{DIB
MEA® = @y 4 aDIA

MEAM= 0y + PyTEA

1
2
3 MEB®= «3 + f3TEB
4
5

MEB= as + BsDIB®

6 MEA= 04 + PoIA®
7 MEB= a7 + l'h'I'EBlM
8 MEA= agx + [xTEA®)
9 MEBM= ag + poDIB™
10 MEB®= o + BroDIA®)
11 MEB®= ayy + By TEBWN
12 MEB®W= s + B1oTEAW
The assigament is thus not necessarily finding the functional that is most

significant (in terms of overall model and parameter sigaificance through F- and
Student's - tests, respectively) aad unbiased (in terms of being robust to

heteroscedasticity of residuals) but also stable over the "before” and "after” periods.
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CHAPTER _SIX

RESULTS AND_DISCUSSIONS

6.1 Preliiminary Results

6.1.1 Sample Description

The sample is deseribed with respect (o income distribution, whose plot is
shown in Figure 6.1. The data have been truncated at N70G 1+ monthly income because

of the small number of observations in the income groups above this level.
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Figure 6.1. Income distribution of respondents

The distribution exhibited by the data is similar to those reported in Fouracre and
Maunder (1987) for Indian city houscholds, and by Ojumu (1975) for a Nigerian setting.
Although no altempt was made to develop a model for this distribution, the pattern
exhibited suggests that the lognormal distribution is a worthwhile hypothesis forit. The
lognormal distetbution finds conunon usage in the modelling of income. MacDonald and
Ransom (1979) considered it along with some other distributions in an income

distribution functional form estimation exercise.

6!



6.1.2 Relationships Between Persen Descriptors

RS S A e S

One pragmalic way of chiecking how well data collected have adequately

' represented realily is to examine the magnitudes and sigas of the pairwise corrclation
~coefficicnts between the population churacteristics, to see if they are in agreement with ! I

8 intuition or arec counter-intuitive, The patrwise corrclation coc["ficicnts between the

variables are presented in Table 6.1, Based on the t-test , the underlined values in the

- | Table arc not significant at the 5% level,
. . ’ , N

! correet signs of the values, in addition to significant il high corvelation exhibited in

The clearest indications that the data adeqguately represent reality come from the

cases like HSTA and MSTA, CARS and INC, AGE and MSTA, and AGE and HS5TA
; (Table 6.1). All these pairs are positively, significantly and highty corrclated as the cases

should be. For the cases of the money variables, adequate representation of rcaliiy is 11
also indicated. For example, the expenditures and disposable meomes are correctly

4 (with respect 1o sign), significantly and higldy correlated with income.
by

TABLE 6.1. Patrwisce correlation coefficients

AGE CAR_INC MSTA HSTA MEB DIB _TEB MEA DIA_ THA
CAGE | 1.000 J
“CAR [0.425 1.000 - .
YINC 0302 0.487 1.000 !

MSTA(0.542 0.269 0.172 1.000

" UHSTA [0.567 0.268 0.233 0.898 1.000

O MEB |0.138 0472 0349 0130 0.068 1000

‘DIB ]0.t50 0.240 0.780 -0.00! 0.028 0.265 1.000

TEB [0.228 0497 0609 0.231 0261 0453 0103 1.000

CUMEA (0365 0746 0.453 0225 0.199 0686 0.298 0.498 1.000

‘DIA [0.031 0108 0.615 0072 -0.072 0.181 0.872 0.012 0.145 1.000

TEA {0292 0.545 0.585 0.252 0274 0395 0.129 0.918 0.568 -0.050 1.000
Underlined values are not sigiuficant at the 5% level.

What is to be noted in relation to the anudyses and discussions to follow is the

stic chiange in the values of the correlation coellicients between the person descriptors
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and the expen
the onic haud, and between the money variables (expenditures and incomes) on the other

diture variables (increases) and disposable income variables (decercases), on

hand. Without going tnto detailed discussions at (his stage, it is worth stating that these

U dare indications of chang:s that may have occusred in life-style or respondents, following

i the energy policy change,

1
#

L i

6.2 Data '!‘regdsl
6.2.1 Mode Chunge Characteristics

¥
H
e
1
i

Data for the mode change characteristics are presented in Table 6.2, The duta,

e ey

which are percentage changes in mode usage by the respondents, include for all
respondents and for car-available resposdents. - ;

i . -

TABLE 6.2. Made choice chinges (percentage change lrom and to modes indicated)

Type of Change Trip calegories Fuli-time - § All trips
Subsistence  Maintenanee  Leisure | work trips

Overalt change 20.3 j6,3 19.1 20.8 18.4

Change to walk mode 36.8 36.2 52.9 52.5 40.3

Car to other modes 25.0 234 17.6 17.5 22.6

Stoppest 0.4 1.0 13 0.0 2.4

It {5 seen from the Table that whele there does not seem to be any definable trend
followed by the overall mode change and mode change from motorised modes to watk

mode for subsistence through maintenance ta leisure trips, the highest values of changes

-7 are recorded for the change (o watk maode. These are fotlowed by the vafues for changes

from private car modc to other modes. For this particular mode chaage, the average level

of chauge, .., for all trips, is just wader 25% (22.6%). This is to say that private car

trips reduced by a littie less than a quarter of the "before” Tuel price trip rate or that abowt

L' a quarter of Lthe trips that usec e made by using the private car made were now made
a quarter of the teips that used to be made by using the privat mad O d

by other modes (including the watk wode) following the (uel price inerease. This level

of reduction in private car trips is not considered high enough to match the fevel of

mierease in the price of fuel.



OF particular interest, at least to the question of life style change, are the very high
values recorded for the change from motorised modes (o the walk mode (or all trips.
This averaged at 40.03%. ‘The values are equal at about 53% for leisure trip category and
full-time work (rips (the most regular of all trips). This high level of mode change in
these trips seems to confirm life style changes, based on the hypothesis posited by Wolffl
and Clark (1982) li;nl the choice to change trunsport mode for making regular (rips may
imvolve a substantial change in life style. For many people, trips in the leisure trip
category (e.g., recreational trips) can be said to be as regular as work trips. That the
mode change charateristics for work trips and lessare trip calegory are similar, as results
in this work suggest (as clearly shown in Table 6.2), indicates that classifying leisure

trips as regular is not inappropriate.

While the life style change related to work trip mode mode choice change may
mean affected individuals going to carly in order to wake up carly (o set oul for work
carly to trek to work, that related to leisure trip for such as recreation may mean change of
destination such that the recreational demand can be satisfied within walking distance of
home or other tnp origin. Such destination change may involve change in taste or, in the

extreme, complete change in recreational type.

6.2.2 Trip Rates

The results of the trip rate estimations for both periods are presented in Table 6.3,
The percentage changes i trip rates are presented in Table 6.4, Generally, trip rates
reduced after the fuel price increase, with the most reductions being made in leisure trips
across all income eroups. The lowest income group had the greatest reduction in feisure
trips. Going up the income ladder, a decline occurs in the relative reduction, apart from

the NS00 1-N6OX) income group.
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As expected, little reductions were made for subsistence trips, because of the
work trips component of this trip category (see percentage changes in trip rates on Tabie

6.4).

TABLE 6.3. Average weekiy trip rates before and adter [uel price increase

Income group All trips Subsistence trips { Maintenance trips | Leisure trips

(Naira) Before Alter | Betore  After [ Belore  After | Before  After
<1001 4440 36.00)10.80 1040 2400 21.60 [9.60 4.00
1001-2000 (36,92 31.04(1550 (4.38 | 14.9] 12.78 6.51 3.88
2001-3000 | 38.58 3091 119.25 1658 1406 1055 |7.06 4.2
3001-4000 141,92 31.06(17.54 14.63 14.02 10.83 10,36  5.60
4001-5000 (4331 34431 19.33 1598 (1520 13.05 (878 540
S001-6000 148.66 38.57119.16 16.67 18.70 16.50 10.80  5.40
6001-7000 |65.96 5436|2446  19.02 [2884 26,00 |12.66 9.34
7001+ 4582 38.10(23.18 1900 (11.00 1037 11.64 B.73
Overall average | 42.60 33981 17.08 1587 [17.59 15.68 |8.8| 5.04

TABLE 6.4 Percentage changes in tsip rates by income levels,

Income group T'rip rates by purpose

(Naira) All trips Subsistence  Mantenance | eisure

<1001 -18.92 -3.70 -12.50 -58.33
1001-2000 " -1593 -7.23 -14.20 -40.40
2001-3000 -19.88 -13.87 -24.96 -41.64
3001-4000 -25.91 -16.59 ~22.75 -45,95
4001-5000 -21.20 -17.33 -14.14 -37.59
5001-6000 -20.74 -13.00 -11.76 -50.00
6001-7000 -17.59 -22.24 -9.85 -26.22

7001 + -16.85 18.03 -5.713 -25.00

Overall average -20.23 -7.08 -10.86 -46.54

However, despite the decline in trip rates across the boacd, the genecal trend of
positive correlation of trip rate with income is unchanged, as can be seen in Figure 6.2.
The lowest income group appears (o have made more trips than the two next income
groups of low income carners, in the both the before and after fuel price periods. The

lowest income group incurred less expenditure on travel than the other two low income
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groups in the "after” period because most of their trips (lowcest income group) were.made

by the cheapest mode, tic walk mode. &
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- Figure 6.2 Vanation of trip rates with monthly income.

For matntenance trips, had the percentage changes being plotted, a curve skewed
to the side of the high income carners would have resulied. Uhe low absotute vatues of

these trips and the correspondingly low percentage reductions in them {or this income

group suggest that empirical evidence in thts work has confirmed the gencral belief that

people n this group have such as shopping and school-run trips made for them by

others.

6.2.3 Travel Bxpenditures

The sunnnary statistics for travel expenditures, total expenditures, and disposable

- incomes arc presented in Tabte 6.5, The variations of travel expenditure with income ate

plotted in Figure 6.3a, whilc the variation of travel expenditure with disposable income
and with total ¢xpenditure are plotted in Figure 6.3b. The variations with income of
1 . . ) '. ) ':-\?.

-



travel expenditure as proportion of inccne, disposable income, and total expenditure are

as in Figures 6.4. The percentage changes i the variables are presented in Table 6.6.

TABLE 6.5 Average values for money variables by socio-economic levels

Socio- Levels DI MEB TEB DIA MEA TEA
econemic
variable
Age 20-25 1523.13 408.13  2635.63 131688 0649.38 4058.13
21-30 1899.00 467.49 2838.6Y 1025.18 732.05 4994.21
31-40 1964.51 521.63 342097 1117.49 1049.40 6090.48
41-50 2394.00 72694  5309.12 1282.52 1929.61 9678.00
51-60 2622.50 448.63 3058.63 1241.25 2005.00 6801.88
Car owner- | 0 1686.59 390.98 2817.00 99282 549.03 4852.42
ship | 2755.15 75224 4280.04 158582 2209.66 8148.67
2+ 2158.80 1221.97 9442.67 681.11 306144 1654.56
Income(N) | <1001 447.40 356,00  1277.00 307.40 304.00 1577.00
1001-2000  671.97 37585 2226.79 30647 712.62 4036.44
2001-3000  1284.28 409.74 2870.51 58542 747.52 5316.66
3001-4000  2065.65 58043  3111.23 1225.68 1060.63 5530.15
4001-5000  2370.50 587.00 433554 122596 1497.58 7836.21
S001-6000  3801.36 681.55 375291 2220.00 1631.55 7079.09
6001-7000 362992 79007  63G7.15 2283.46 2492.15 11415.15
7001+ 5431.08 92233  7847.67 3748.33 2106.67 12977.50
Marital Single 2018.16 430.24 2505.76 1312.50 713.60 4348.80
status Marmed 2013.65 562.75 3913.20 1091.26 1293.52 7047.49
Household | Daughter 1591.89 686.67 2367.00 960.78 908.89 4011.44
status Son 2053.43 491.80 2069.14 1749.50 645.00 3135.50
NHM/Others 2141.96 312.82 2778.41 1203.15 684.07 5090.37
Housewile  1901.86 563.69 3090.76 1173.45 1232.17 6070.00
Husband 2042.34 571.30 4124.27 1070.17 1309.27 7298.31

Underdined "after™ values are not significantly diftferent from the "before” valucs at the
5% level. Paired two-sample t-test for mzans conducted for only INCOME levels.

Generally, from Tables 6.5 and 0.6, it is seen that travel expenditure increases

with income both in the "before” and "after” periods. The same trend is also exhibited by

disposable income and total expenditure.

However, the trends of travel money

expenditure in relation to other social cconomic descriptors do not seem as clear cut as it
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is with income. These will be discussed immediately after an indepth discussion of

income-related trends.

TABLE 6.6. Percentage changes in money varables.

Socio-cconomic Levels No. of Percentage changes

varables units DI Ml TE

Age 20-25 16 -13.54 59.11 53.97
26-30 39 (4601 5659  75.93

31-40 96 -43.12 101,18 78.03
41-50 33 -46.43 16544 82.29

51-60 & |-52.67 34692 12238
Car ownership 0 128 -58.92 4042 72.25
1 55 -42.44 193.74 90.39
2+ & -67.66 150.53 75.20
Income - <1001 5 -3.13 1461 23.49

1001-2000 | 34 -54.39 89.60 81.27
2001-3000 | 53 -54.42 8244 85.22
30014000 | 40 -40.66 8273 77.75
4001-5000 | 24 -48.28  155.12  B0.74
500 1-6000 1! 4100 13939 88.03
6001-7000 13 3696 21523 79.28

7001+ 12 -30.98 12841 65.37

Marital status Single 50 -34.97 65.86  73.55
Married 142 |-45.81 127.03  80.10

Household status | Daughter 9 -39.65 3236 6947
Son I -14.80 3113 51.54

HNM/Others | 27  |-43.83 11867 83.21
Houscwife 20 -38.30 118.59  96.39
Husband 113 |-47.60 229.17 76.62

From Figure 6.4, it is scen as hypothesized that the ratios of travel expenditure to
income, disposable income, and total expenditure, bear inverse relationships with
income, in the "before” and "alter” periods. As posited that much higher expenditures as
proportions of income and disposable income will be expected as result of the

constraining effect of the fuel price than in normal times, much higher values than those
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reviewed i the li_tcratur(.: were recorded in this work as can be sceu in Figuré 4. On
the average, the values for travel expenditure as proportion of income were recorded as
17.4% and 33.9% in the "before” anct "allec™ periods, respectively, while they were
recorded as 26.5 % and 99.4 % for travel expenditure as proportion of disposable income
in the "before” and "aftes" periods, respectively. While the value of 99.4% seems
outrageous for travel expendituss as proportion of disposable income, it suggests that
many engaged in part-time or suppiementary work (especially in lhc "after” period) to
carn "undc::hrc,d" extra incomes, to be able to accommodate other prundlturc:-. which
also mcrwsgd These undeclared extra incomes are I‘Lﬂ(‘,(.lbd in the much higher values of
total expenditure 1o the “after” pediod thas in the “before® period (Table 6.5), and the very
low difference between 17.1% and 18.6% recorded as average values of travel
expenditare as proportion of total expenditure in the "before” and "after” periods. It may
thus be inferred that for people tn developing country settings (as the respondents used in

this work are), total expeaditure is a more appropriate variable for quantifying economic

© status or purchasing power (or more appropriately, available money) of an individual

[

than is income or disposable income.
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Figure 6.3b. Variation of travel cxpenditure with disposable income amd total

expenditure.
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Figure 6.4. Vasiation of monthly expenditure ratios with monthly income.

The import of these trends is Gial the travel expenditure burden of the average
imli\‘.ridwll increased following the fuel price increase. His disposable income reduced
because of the increase that has occurred in his expenditure on essential items and
services (food, housing, and utilities). With increases in both travel expenditure and
essential expenditure and also in expenditure on other items and services, his (otal
expendituse has also inereased. 1t is clear, as has been said by Zahavi and Talvilic

(1980), that travel expenditure is related to the prices of other goods in the cconomy.
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The divergence of the "before” and the "aftes” plots in Figures 6.3a and 6.3b

suggests that a functional form that 1s {6 be developed way not be stable across the
before-afier periad (i.c., with respect o energy policy change) as bypothesised. This
witl also mean that shart-terin temporal «tabitity of fuactional {orm may not be supported

B

by the data used. ' : e

E ]

)
)

The specilic effects of the fuel price increase on travel expenditures are now

B B

discussed in relation o the socio-econonue characteristics of the respondents, as relfected
in the pairwise cocrelation coellicients tn Table 6.1 and the {‘Illtil it Table 6.5. For incone,
a signit‘icanﬂy positive correlation, as expected, 1s established with travel expenditure in
~ both periods, but becoming more correlated 1 the alier period. Car ownership 18 also
significantly positively correlated with travel expenditure, also as expected. 1n fact, car
owticrship has proved 1o be the most critical Tactor that affects travel cxpéndilurc.
becoming strongly so in lllcl_a['lcr perivd. Age only became relevant in the schemie of
things alter the fuel price merease. Older, and richer people (age and income are
positively cor:‘cl.:.‘tlcd as can be seen in the Tuble) now spend more money on travel, Both
marital status and houschold status became also relevant after the fuel price inerease,
Both are very highly correlated with cach other {which is intuitively correct), thus
discussing one is same as discussing the other. The meaning of the results here is that
ntarried people became separated {rom singte people in terms of travel behaviour onty

after the fuel price increase, or thal the {uel price increase had the effect of distinguishing

|the married and unmarried peopte in terms of travel. Since, both marital stalus and

, .household status are positively and siguiticantly corvelated with income, it can be said

i

Tthat income is remotely affecting travel expendilure through these variables. Married
q])coi)lc ar peaple high up in the household ladder having more money availabie to them
form the pooling (egether of family resources. This, coupled with the positive correlation

between available money (measyred euther as income or disposable tncome) and teavel

ﬂexpcuditurc, traasiates to higher propensity to niake trips and hence higher expenditure

v

. on trip making or ravel.

I



6.3 Transport Market Scgmentation Shifts

The details of the shifts in the segmentation of the respondents are presented in

Table 6.7. While in the "before” case the respondents were

Table 6.7. Details of population segmentation shifls

"Before" "Alter” Scgments Totals
Scpncnls I 2 3 4

0% - . 92
2 12* - 12 24
3 - - ~ AL 5
4 L i 3 3 7
5 315 - 5 53
6 S - - O 11
1'0&:!5 130 28 8 26 192

Number ol respondents that remamed 1 segment.

clustered into six segments, magy got re ;;Iigucd n the "alter” situation, to result in four
segments. This proves the hypothesis that energy policy has an influence on transport
market scgmentation. The asterisks in the table indicate the number of respondents that
did not re-align as a resuit of the policy cliange. These are more in the low income group,

who changed mode to cheaper ones o mamntain low expenditure levels.

The group avesages for the relevant variables for the different segments are
presented in Tables 6.0a and 6.6b for the "before” and the "after” fuel price increase
periods, respectively. While tn the before case the respondents were clustered into six
scgments, they were clustered into four segments in the aller case. This proves the
hypothesis that transport market can be segmented on the basis of travel expenditure.
Also proven is the hypothesis that energy policy has an influence on transport market

segmentation.

Itis to be noted that there has been a complete re-arrangement in the groupings.

No one group or sepment retaieed the same number ol respondents or the same
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characteristics, such as average group iravel expenditure, average group disposable
INCOME, AVErAZE Sroup HICOME, OF AVEra2e Zroup car m-umrisnlinn (compare Tables 6.8a
and 6.8b). This translates into a comple:e re-aligmment in the society. It is thus evident
that changes in life-siyle of individuals have occurred, and this is apparently due to the

signilicant reduction in disposable tncome that attended the tuel price increase.

TABLE 6.8a. Summary statistics (group averages) (or "before” segmentation.

Segment | No. ol units  AGE  CARMOT INCOME  MEB DIB TEB
] 92 3250  0.163 203533 © 39430 101251 2546.01
2 24 39.17 0708 6041.67 74033 3708.50  5168.96
3 5 <43.00 1.400 11300.00 1086.00 5200.60 11492.80
4 a 3786 0857 807143 80543 559571 5244.00
5 53 3396  0.355 385849 392,13 220293  3285.09
§) i J3.64 O8I8 3954.55 1502.00 206936 4944.73

TABLE 6.8b. Summary statistics (group averages) for "alter” segmentation.

Sepment | No. of units  AGE  CARMOT INCOME  MFA DIA TEA
| 130 32.54 0.208 246346 77402 70393 4858.41
2 28 34.39  0.250 521429 62143 2068.21 6268.29
3 8 40.60  1.250 10375.00 2238.75 3435.00 15491.25
- 206 41.15 LIS 5538.46 3208.73 1680.12 10144.00

The significant and intuitive correlation of travel expenditure with (he socio-
economic variables used in this work and their influence on the segmentation of the
respondents are a confirmation of the hypothesis that travel expenditures are influenced

by some socio-economic varables usualiy used in travel demand studies.
4

i

The details of the clustering exeicise and the allocation of the respondents to the

segmients in the segmentation plans are presented in Appendix K.
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6.4 Elasticitics

The results of the elastieity calculations for travel expenditures are prescinted inj

i
Table 6.9, according to income level. The table als includes fuel price elasticity of tripl

il
g
!
i

rates. Generally, the results show that all the variables are inelastic to the fuel price

“increase. This transtates to saying that the effects of the fuel price increase have not ncally:
been severe. [ is thinkable that had the price been kept at the N15.00 it originally rose tc{

ot the [st of Qctaber 1994 before it was brought down Lo MTT.0OO effective from dik. otf

the same montly, an elastic response woald have {oliowed the price cliange.

TABLE 0.9. Fuel price elasticitics of ¢xpendilures, dlisposable incomes, and trip rales.

Ty
-

Income group Moncy variables All Tl:ip rates by purpose

_f (Naira) ME  TE BE B lwips  { Subsist Muwance Leisure
| HI‘# 1 < {00} -0.130 0.173 0.409 -0.308 1-0.1721-0.031 -0.4]0  -0.713
© 1001-2000 (0.525 0488 0420 -0.044 |-0.1421-0.015 -0.126 -0.424

g 2001-3000 0493  0.506 0.492 -0.644 [-0.182 [-0.122 -0.236 -0.442

: 30014000 0494 0.472 0435 -0.428 [-0.273 1-0.149 -0.212 -0.505

. 4001 -5000 0.768  0.485 0417 0541 {-04951-0.156 -0.125  -0.387

; 500G1-6000 0.716  0.520 0.540 -0.441 {-G.191 ¢ -0. 114 G103 -0.569

E OOQ-7000 0,942 0479 02353 -0378 1-0.1591-0.2060 -0.085 -0.249

‘ 7001 + 0.667 (1413 0566 0304 10151 | -0.163 0048 -0.236

: Overall average [ 0.625  0.477 0420 -0.401 1-0.165{-0.060 -0.094 -0.438

For tue! price clasticities of essential expenditures and disposable incomes, it s

seen that the nudd{e 1ucome groups have l)c..cn alfected the more, 11 this ss related 0 l.rib
rates, il is scen that (hese groups have not had appreciable changes in tmvd habits. For
f . total expenditire, apart [vom the lowest income group, clasticity secms.invariant with
income, standing at arownd 0.480. What this may indicate 1s that people in this lowest
income group are more able to get around hard times, at least with respect to (rip making,
J than the higher paid people. The reason for this may be that poor respondents’ rclalivciy

coﬁstrainl trip frequency and prabable economic constraints on mode choice mean (hﬁt
their life-style may be bused on obtzifting necessitics that peront little monthly or seasonal

‘ g variation (Stearns, 1976).
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TABLE 6.10. Elasticity apportionaent by socta-economie levels.

: , Socio-economic Levels No.ol Lilasticities

¢+ _variables wits | DU METE
© Age 20-25 16 [-0.114 0381 0354
m: 26-30 39 10506 0367  0.463
3140 9% |-0.463 0573 0.473
44-50 33 |-0512 080! 0492
51-60 8 |-0614  1.238% 0.656
., Car owership 0 128 |-0435 0278 0446
I ! 55 [-0453 0883 0.528
i 2 9 {-0.926 0753 0460
| lacome <1001 5 [-0308 -0.130 0.(73

10012000 34 |-0.644 0525 0.488
2001-3000 53 |-0.644 0493  0.506
3001-4000 40 10428 0494 0.472.
4001-5000 24 |-0.54] 0768  0.485
5001-6000 1 Loddy 0716 0.520

1 f '- 60017000 | 13 |-0378 0942  0.479

: 7001 12 1-0304 0677 0413

Marital status 1§ Single 50 {0353 0415 0452

P Marricd 142 ]-0.502 0672 0.4%6

: quusuhoid status ] Daughter 9 |-0414 0230 0433

ik Son 4 |[-0.031 0222 0341

38 HNM/Others | 27 |-0.473 0642 0.497

1 } Housewife 29 190396 064l 0.554

: Hushand L1301 -0.530  0.680  0.408
i ¥ The only clastic responsivencss recorced in the study.

1%

For the case of {uel price elasticity of travel expenditure, the results are generally
in accordﬂﬁce: with mtwstion, with the exception agatn for the lowest income group. The
P counterintuitive negative sign recorded for this group of people means is due to the fact
' that their travel expenditures reduced alter the fuel price increase. For this to have

happeaed, both trip cate chusges (reduction} and mclxdc changes (to cheaper modes)

sho.uld have accurred. These are, in fact, what happened with this group of respondents,
“ All respondents in this group were non-car owners, and hence public transport captive

trip arakers, who hal to reduce their public transport tips it order (o save on disposable

i
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income usage on travel.. Incidentally, fue! price elasticity of disposable income v;lritl:d the
least for this group of respondents. As was shown under the section on mode choice
changes, many respondents changed modes to cheaper ones, with many (especially in the
middle and low income groups) resorting to the walk mode. Coupled with the complete
change in the population segmentation recorded and discussed earlier, it can now be
safcly put that the hypothesis of life-style change lollowing the October 1994 fuel price

increase i Nigeriais proven in this work.,

The middle and more especially the high income carners have responded more to
the luel price increase, with an overall elasticity of almost unity being recorded for the
N6OOL-NT7000 income group. These two groups contain people who are car owners or
have cars available to them, and who make the most leisure trips (see Table 6.3). Leisure
trips have had to be drastically reduced in (he "after” period across the board in order to
accommodate the fuel price change. From the discussion so far, it can be said, as posited

by Stearus (1976}, that clasticities ace appoctioned by tacome level.

The discussion above on clasticity has been with 'rcspcct to only the levels of
income. Elasticities are now discussed in relation to the levels of the other critical
descriptor variables (data preseated in Table 6.10) to confirm or otherwise the hypothesis
of apportionment of elasticity by the levels of the variables. An examination of Table
6.10 reveals that while somewhat linear trends are exhibited by the variables for such as
AGE, INCOME, AN MARITAL STATUS, and not too definable trends in others like
HOUSEHOLD STATUS and CAR OWNERSHIP, it is only in a few cases like
disposable income for HOUSEHOLD STATUS and total expenditure tor INCOME and
HOUSEHOLD STATUS that elasticities seem invariant with the levels of the socio-
economic variables concerned. On the whole, empirical evidence in this work has
confirmed the hypothesis that elasticitics are apportioned not only by income level but by
(o the levels of the several of the socic-cconomic variables usually considered in travel

demand analyses.  Age, income, car ownership, and marital status have proved
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particularly relevant in the scheme of things in this work. It is (0 be noted that it is only
for AGE that the clearest trends were exhibited. 1tis also only for AGE that an clastic

responsiveness was recorded, i.e, 1.238 (or travel expenditure for the oldest age group.

Since on the average and in the raajority ol the socio-cconomic levels the results
have been that of non-responsivencess of travel behaviour to the fuel price increase, it can
be said that data available have proved ciherwise the hypothesis that travel behaviour is

clastic to energy policy change in Nigeria.

It is worth noting that elasticities are low because they are short-term clasticiticies.
According to Delonz (1981), short-term clasticities are expected to be lower in absolute
terms than medium-term (and by extension, long-term) clasticities ol demand because

people have had more time to react to the price changes.

6.5_ULvaluation Against Private Car Usage Reduction Objective

Data calculated for the assessmeat of the responsivencess of travel behaviour by
car owners Lo the fucl prce increase are presented in Table 6,11, 1t s seen that though

the percentage changes

TABLE 6.1 1. Average weekly trip rates lor car-available respondents

Income group | Number All trips Change | Elasticity
(Natra) of units | Before  Aller (%)
<1001 - - - - -
1001-2000 3 36.67 26,50 -29.10  |-0.282
2001-3000 9 39.97 27.90 -30.05 | -0.293
3001-4000 14 55.29 35.80 -29.82 |-0.2%
4001-5000 I3 45.91 3237 -27.31 | -0.262
500 1-6000 5 38.13 23.73 -37.77 |-0.389
600 1-7000 "9 77.86 0.3.50 -18.44 | -0.167
7001 + 9 51.03 40.94 -19.77 | -0.181
Overall average 51.01 3783 [-2584 |-0.245
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and elasticities are generally higher than thase recorded for all respoudents (compare data
in Table 6.11 with those in Table 6.4), (he vidues are still not so high, especially for the

elasticitics. With this highly inelastic responsiveness of the demand for travel by car

owners, it can be said that bad the objective been to reduce car travel and hence conserve

encrey, the energy policy change would pass for a futite excreise, because the change in

fuel price bas not resulied 1o an clastic response in trip making by car owners.

v

6.6 Implications of Forcgoing Rt;su]ts for Functional Form Maodelling

+

and _ Stability Testing

The main object of the loregotng discusstons on the effects of the encrgy policy

change on trave! behavionr of individuals has been, as mentioned in Chapter QOue, to

1

1

rovide ;.lppmprliat.c |5cdcslall for explaining the results of the main assignment of
i& I;rcssion maodelling and stability testing of travel expenditures i relation 1o the energy
policy chaunge.
The trends in the discussions so {ar clearly indicate that the hypothesis of unstible
functional form may be proven, even though il s to be realised that even when tip rates
nd travel expenditures are significantly different in the before and after situations, it is
qull possible that a stable functioual form -::vlolvcs. I fact, three things that arc likely to
happen even with significant changes in iravel behaviour are; (1) functional Focs ace
significant in both cases but not stable (the hypothesis being tested), (2) Tunctional forms
are significant jn both cases but stable, and ¢3) functional forms not siguificant in cither

or both cases, in which case no grounds lor testing stability is established.

However, the support for case | are obtained from an examination of the

signilicance of the dilference of the pairwise correlation between the critical person

_deseriplor vaaables and travel money expenditure tn the before and alter situations was

carried out, and a pictoricl fnspection of the plots of (1) the independent

variables(disposable income and total expenditire) with income, and (i) the independent
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variables with the r!épcndcnt variable (travel money expenditure). The evaluation of the
results of these examinations were based on the following reasoning; (i) if correlation is
significau( and trends are dissimilar, then case 1 is expected o be proven; (1) if pairwise
correlation is significant and (rends are similar, then case 2 is expected to be proven,
without prejudice, however, to the fact that non-significant linear carrelation may not lead
to non-significant Box-Cox transformatiun regression refationships (the basis of the

functiona! form and energy stability investigation); (iil) it was cousidered, however,

safer (o expeet that a highly non-significant correlation and dissimtiar trends may lead to

case 3.

l‘ ﬁa F Based on this cxposition, the cxzu'\.‘.inalidn results suggest that caslc I might be

i

! proven in the functional form estimation and stability testing stage of this rescarch on
travel cxpcndil‘ums. A Bint on this had been given during the discussion on travel
expenditure trends. : _ !

|
,i . . . . . .
: . .o . .

6.7 Functignal Form Modeliing and Stability Test Results

6.7.1 Estimation and Fvaluation of Models

'

1 Typical results of the Box-Cox transformation regression excreise carried out o
i

1 this work are presented i Table 6.12. The resulls are for madel 1, estimated for O values
K] '

of 2.50 down to - 1.00. The plots of Lamax/h) against & for cach model specification are

y g N, - ' : .
;i as shown in Figure 6.5. The L (A) and e corresponding A are obtained Iron these

plots. Values in brackets arc Student's (-test statistic for the regression parameters.

9!" b For the case of the data in Table 6.12. the L (_}:'J was obtatned at A= 1.00.

‘AN

7 From Figure 6.5a, il is secn that apart from A being somewhat dead-centred on 1.00, the

95% confidence interval {indicated by the hatched horizoatal line with arrows at the ends)

' does not include 0. A= 10O was thus adopted {or this lunctional form. Whal this means

is that MEB is lincarly related to DIB, since A= LOO indicates no tragsformation is

B0 . .



required. For this model, boih the model constant term and coefficient of DIB are

significantly different from zero at the 5% level,

TABLE 6.12 Typical Box-Cox regression results (For MEBM= o+ DIB)

A RSS Linan(®)  R2 5 Constant DIB
2.50129920.593 -32.907 0932 Bl1.717 -32.692(-0.849) 0.140(9.040)
2.25123656.211 -31.979 0941 95403 -10.062(-0.248) 0.135(9.767)
2.00] I18934.317 -31.088 0948 110488 23.573(0.649) 0.130(10.51 1)
1.75]1 15639.059 -30.312 0,954 125536 64.913(1.970) 0.125(11.204)
1.501 13410.231 -29.697 0.958 [138.022 | 18.404(3.880) 0.122(11.748)
1.25] 12133.526 -29.297 0.960 144878 191.941(6.612) 0.119%12.037)
1.OO| 1I682.812 -29.146 0960 143.980 300.877(10.562) 0.116(11.999)
0.75] 11964.049 -29.241 0958 135058 478.421(16.596) 0.114(11.643)
0.50] 12910.579 -29.545 0.953 122.050 B03.390(26.895) 0.112(11.048)
0.25] 14479.553 -30.004  0.947 106.550 1503 380(47.405) 0.112(10.322)
0.00] 16649.324 -30.563 0.938 91.429 3250.264(95.577) 0.110(9.562)
-0.25 1 19417.677 -31.178 0,929 77.945 8318.732(226.513) 0.110(8.829)
-0.50 { 22800.798 -31.820 0917 66.507  24896. 77 625.609) Q.1 TO(8.155)
-0.75 [ 26832.922 -32.472 0.905 57.050 84135.654(0.191:404)  0.111(7.533)
-1.00 | 31566.615 -33.122 0.892 49322  309486.246(0.661E+04) 0.112(7.023)

The summary results for the adopted models for the twelve specifications are
presented in Table 6.13. 1t is seen that all the models are statistically significant and
hence represent predictable trends in their own rights. The results for models 11 and 12
are presented only for completeness. They did not behave satisfactorily as expected ina
Box-Cox transformation regression in which L), R2 and F values are expected o
reach their peaks at around the same value of A, This same experience was recorded
recently by the same sesearcher (Osula, 1998b) {or the same type of sepecification,
i.e., equal transformation for both regressor and response variables. As was concluded
in that work, the data used (in this case, MEB and TEB, and"MEA and TEA) do not
support the Box-Cox transformation regression where the power transformation is
applied equally to both regressor and response variables.  This infercence is more

confidently made here because satisfeatory results were recorded for equal transformation

St
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Figure 6.5. Trends for Box-Cox regression exercise (models in brackets).
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i other cases in this work (MEB and B, and MEA and DIA), as have been recorded
also in other transport-related works by such as Zarembka (1968), Savin and White
(1978}, Heansher and Jotinson (1972), and Waag ¢t al (1981). These two models (11

and 12) are not considered further in the analysis.

TABLE 6.13 Sununary of resulls of models' estimation

Eqn. | Dependemt - A Lga(d) R i Constant  Independent  Elast-
No. | Vanable variable cily

| MIEB(H) 1.00 -29.146 0960 143,98 300877 0.116D18 0.438
2 |MEB® 075 46785 0.741 17.13 847461 0.523DIA 0.090
3 MERB) 1.00 -32.730 0902 5522 232935 0.089TEB 0.592
4

MERM 10O -43.150 0901  54.70 2423 0.189TEA 1.050
5 MER 100 20146 09¢0 14398  301.993 0.116DIBGA 0438
6 MEA 0.20 -45438 0825 2826 -1468.694 0.687DIAMN  0.002
7 MEB 0.75 -32.607 0905 57.12  121.606 0.094TEB®  0.081
8 |MEA (.00 -43.150 0901 54.70 3.612 0.189TEA®  1.050

9 | MEBW 10O -29.04¢ 0900 143.98  300.993 0.116DIBM  0.438
10 [MEB® 030 45.114 0830 2927 1149751 0.668DIAM)  0.005
11| MEB® 1.0 -32.730 0902 5522 233.024 0.089TEB®  0.592
12 [MEB®  0.00 -40.727 0948 10934 -1997.066 0.18YTEAR  (.189

Models 3, 4, 7, and 8 recorded non-significant constant terms. This suggests that
models forced through zero might give superior it in these cases. The models were,

thus, re-estimated forced through zero.

Schlesselman (1971) showed (hat thoueh the Box-Cox transformation (as
originally developed in equation 5.4) leaves the analysis of vanance unchanged, it does
not do so when the model contains no constant term. This is to say that the Box-Cox
transformation as originally proposed i equation 5.7 is not usable when the model is to
be forced through zero. Zarembka (1974) reported having recorded "nonscasical results”
while estimating models with no constant term with the original (ransformation.
Sehdesselman proposed alternative travnsformations for use (o estimating "uo constant

term™ madels. He sugeested a peacral formuala as follows:

H3

S ——




YA k0 S : Fael) (6.1}

i u' E , logY 710 A=)

| where C can be samiple averaye, sample geometric uu:;m‘ angd sample median. The
T

fé-iiipfbccclurc proposed by Schlessclman was ot used used because, according 10 him,
while leaving the analysis of variance suchanged o s l.hc‘disndvnn{agc of making the
' I_‘:;.t‘-%form of the transformation partidlly dependent upon the sample vatees, A similarity that
13 to noted between this and the Box-Cox transformuation with the standardized variate
_i;»i(i.c., equation 5.20) is Uie scaling about the mean. Thus the Box-Cox transformation

with the standardized vagiate tnvariably takes care of regression modelling in the case of

no constant (erm. n fact, expericnce by the present rescarcher shows thatl using the

B O L R ST S T SR

standardized vatiate allows estitnating madels without constant term satisfactority. Thus
the Box-Cox transformation used 1n the carlier estimation (1.¢., for models with constant
termis) was also uxed i the "no constastt term™ model estimation. "The results of the
models' re-cstimation are presenied in Table 6,14, 1t is seen from this lable, that the
resulting models compare well in terms of RSS, with the models having constant lerms.
f TABILEG.14 Summ:n’y of re-estimated models. '
q ) . i I
} Model | Dependent A [N 2 o Coeflicient Elasticity
vartable d
v 3 MEB® 150 -32.922  0.935 394.00 0.103TEB 0.030
4 MEAG) OO0 42365 0.983 340694 0.189TE 1.030
3 7 MEB 0.75 34393 0990 660.67 O4ISTEBMN  (.099
K 8 MEA LOO -42.3065 0.983 346.94 0.189TEAN 1.050

From the eviduation ol the inodels against heteroscedasticity of crrors using the

- Baetett's Chi square test for constaacy of variance, abl the ten models were found (o be
robust (o heteroscedasticity of errors. The details of the results of this test are presented
i Appendix L. The test statistie recorded ranges from 0.009 to 1,17, compared with the

critical Chi square statistic of 3.841 for one degree of freedom at the 5% level. Al this

P
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stage it can be said that the hypothesis that a predictable functional form is estimable for

travel expenditures for a Nigeran setting is proven in this work.

6.7.2 Testing ol Stability of Models

Table 6.15 presents the summary ol how the appropriate model pairs faired in the
stability test. Bascd on the eriteria set out for the test, all model pairs failed to meet the
stability requirements. Thus, as hypothesized, travel money expenditure functional

forms are not stable with respect to energy policy change in Nigeria.

Since it was stated that the "before-and-after” scenario considered in this work
also passes for a shorl-term period, it can also be inferred that short-term stability for

travel money expenditures bave not been established in this work.

TABLEG.15 Stability test results for adepted models

Models compared Basis of comparison of models Remark
aramelers A values Hasticity
I and 2 Fqual Not equal Not equal Failed test
Jand 4 Hqual Not cqual Not equal Failed test
Sand 6 Fqual Not equal Not equal Failed test
7and 8B Fxqual Not equal Not equal Failed test
9and 10 Fqual Not equal Not equal Failed test

What has happened can be explained on the siznificant changes that have taken
place in the travel behaviour of the respoeadents, wa their general life styles, as well as in

the segmentation of the population.

6.7.3 Functional Forms Selected for the "Before "and "After" Periods

Though stability of functional forea has not been established in this work, it was
still necessary to select a functional form for cach period. This selection was based on

the highest 1. (&) value for cach periad sinee this corresponds to the least RSS and

“man

hence residual mean square. According to Montgomerry and Peck ( 1992), residual mean



square is a reasonable measure of overall quality of model fit when considering models
with constant terim and models with no constant term, because oceasionally R2 for the
latter is higher than for the former even though its residual mean square may be higher.
This is because R? for (he "no constant term” model is computed using uncorrelated sum

ol squares.

Based on this criterion, model | (or 5 or 9, since the power transformation is
1.00 for all three cases) is adopted for the "before” pertod. This model wnvolved using
MERB as dependent vaniable and DIB as the independent variable with a constant term
preseat. For the "alter” period, it is madel 4 (or 8, both forced through zero) that is
adopted. This model involved using MEA as the dependent variable and TEA as the
independent variable. The import of this is that while it is disposable income that was
operative in the "before™ period, it is total expenditure that has become operative in the

"after" period.

6.8 lmplications of Results

On a general nole, the elasticity values show that the a percentage change in fuel
price has not generated equal or higher level of responsiveness based on all the variables
used, except for the uldc.:sl age group lor which a value of 346.92% was recorded (sce
Table 6.6) The closest value to this of 215.23% barely compares with the 238.5%
inerease in fuel price. While this translates to saying that the energy policy change has
not been severe or adverse, an average reduction of about 43% in an individual's
disposable income, and an average inceease of about 114% in his travel expenditure
burden are by no means insignificant in austere times. With regard (o travel budget-based
travel demand modelling, the effect of the energy policy change has not also been in the
positive direction for the Nigerian setting. The tmplications of these tor policy, public

transport service, and transportation planaing are discussed below.



6.8.1 lwmplications for Lnergy Policy Formuiation and [mplementation

Two usual policy objectives ol increasing fuel price are (o conserve energy and
reduce air pollution, by increasing the cost ol private car travel in relation to public
transport travel, and hence reduce private car usage. The highly inclastic responsivencess
of trip rates by car owning individuals to the fuel price increase makes this policy change
a futile exercise in the Nigerian context. The divect implication of this for policy is that it
may be necessary for future contemplation of energy pbiicy formulation to ascertain in the
first instance where the public interes: lies so as to more appropriately identily the
component of energy policy to implement and not adversely and unduly increase travel
and other expenditure burdens on the individaal. This becomes more relevant when it is
realised that the main purpose of increasing fuel price in Nigeria secems oaly to be

withdrawal or reduction of petroleam subisidy.

6.8.2 lmplications for Public Transport Operation

For public (ransport operation, the reduction in teip rates may have serious
implications not only for the operators bui also for the patrons. This is because continued
decline in patronage without increase in fares niay mean declining revenue to the operator
and hence the possible lowering of level and quality of service offered in making his
service available {o the trip maker. Operators have been known to resort to overloading
their vehicles to the terrible inconvenience of the patrons. Others have reduced the extent
of their coverage of the cily in order 10 inercase revenue. This reduced city coverage has

the effect of lowering public transport accessibility in the city.

6.8.3 Implication for Public Transportation Policy

This work has shown that while clasticites are apportioned by the levels of several
socio-econic variables, age seems to be the most relevant s‘ociu-ccuuomic variable with
respeet to travel money expenditures. Onty respondents still in employment and who all
happen (o be levs than 60 years ol age were considered in this work. Based on the

positive (rend exhibited between elasticity and age, it is thinkable that the cffeet would be
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more adverse on retired and more elderdy people, expecially those who aever had any
meaningful cimployments in their younger years. This points Lo the nced to evolve energy
cum transportation pokicies that will ensure preferential treatment {or the etderly in the

society. S o ' v

© 6.8.4 Luplications for Transportation Planuing

What can be said of the {indings of the main investigation of this work is that
though negative with vespect {o the definition of travel budget in the Nigerian context,
outright rejection of tie UMOT aiodel for the Ni'gcrizm setting is constdered premature
ang hence not advised al this stage of the jnvestigation on travel expenditures. Work has
been only on a short-tern reaction of cespondents and not on long-tenm reactions. Long-
term reactions ustally have more celovanee in the scheme of (hings because by then,
according Dedong (1981), people would have had more time to react, Moreover, it is
encouraging that predictable trends have been cstablished in the "before” and "atter’

F
enerpy policy change pertods, an implication of which is that at any point m lune, a

i
!
predictable trend is definable for travel expendituees 1n Nigena. :}
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CHAPTER SEVEN

. _ /
SUMMARY, CONCLUSIONS AND I)lRlC(_ﬂ"l‘i{)NS FOR FURTHER

j ‘ RESEARCH
o _ , _
;’j, . - - T Sumunary
f* The effort tn this rescarch work lus been to mvestigate if a predictable functional

form can be developed for fravel money expenditures 1 developing countries, using a

igerdan city as a case stucdy. The effort atso included testing whether a functional form

ey

50 established s stable with respeet ta eaergy policy change. The October 1994 fucl
price increase in Nigeeta provided the opportunity {o cotlect data lor this work, which has
heen c.onc.i-cvc_;d Lo address the fong standing call by Kif{)y (1981) to examine the energy
policy seosiliveness ol ravet expenditures, as wetl as tovestigate if the UMOT model due
o Zahavi (19794, 1970h, §1979¢, 1982} can be emplayed for urban travel denmaad

estimation im Nigesia,

Asa |):'cl:1;-lc to the main asstgnment of estimating and testing the encrgy stability
of travel money expenditure functional form, an analysis of the data, collected throagh
t:hc use of questionmaires wd activity diartes, was carried oul to examine the treads of the
t;:mvcl behaviour (typified by trip rates and travel money expenditures) of the respondents,
before and after the fucl price inerease. This was (o tucitifate the eaplanation of the

~outcomg ol the functional form estimation and stabilily lesting exercise.

While several of the rescarch questions caised have been posttively answered and
all but one of the hiypotheses put forward proven, several paps that need to be filled have

een identified. The former are stated as conclusions below while the latler are presented

s directions for further research.
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7.2 Conclusions

From the investigation carried out in this work the following conclusions are
mule;
(1) The October 1994 fuel price increase 1o Nigerta has significantly aftected urban travel
behaviour of individuals. Trip rates reduced while travel expenditures increased.
However, the established negative corrclation between travel expenditure-disposable
incomie ratio and income remained unchanged. Travel money expenditure inereased on
the average by 114.18%.
(2) The least reduction of 7.08% in trip rate was recorded for subsistence trips
((appurcully because of the relatively inelastic work trip component) and the highest value
of 46.54% was recorded Tor Jeisure (rips. The lower seductions in subsistence (rips is
because a major component of these trips is the rather inelastic work trip. The drastic
reduction in leisure trips suggests that the reducing effect of the Tuel price inerease on
disposable income may have caused respondents to change to more a reflective, less
socialising, and desirably, less extravagan t hife-style.
(3) Appreciable changes occurred in mode choiee, with an average value of 40.30%
change being made from motorised modes (o the walk mode. The highest mode change
of 52.9% was recorded tor letsure trips. with values for maintesance and subsistence
trips standing at 36.8% and 36.2 %, respectively.
(4) Scgmmentation of wdividuals tn Nigoria can be made on the basis of the tuteraction
between travel money expenditare and some socio-cconomic characteristics of
mdividuats.  The socto-cconomice churacteristies that have proved intluential for
segmentatton i this work are age, car ownership, tncome, marlal status, and houschold
status. Income and car ownership were mftuential in both l_hf.: before and alter fuel price
inerease sttuations, with car ownership having the most intlucnce in both situations.,
While the respondents were grouped oo six segments in the before period, they were
grouped into four sepments in the alter period. This shift in population scgmentation is

apparently due (o stmilarities in some cases and disstimilarities in others in the re-
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aligument of mdividuals or groups of individpals in accommedating the increase in cost

of travel in relation o personal mcomies.

(3) The elasticitics of travel expenditures with respect to fuel price were, in general,

below unity. Specifically, <QIRS, -0.G60., - 0.094 and -0.458 were recorded as average

values for all tips, subsistence trips, maintenance trips, ans leisure tips, respectively. It
stood at 0.625 for travel money expenditure. Thus from the government’s point of view,
the enerpy policy change has not produced adverse effects on travel expendsture and teip

rate. The same goes for expenditures on easential itemy and services and other non-traved

activilies.

{§) Elasticities are apportioned nol only by tncome levet but also by the levels of other

socio-economic factor that ave wsually constdered o ravel demand studies. Age, car

ownership, come, and mirital status kave proved partieslarly relevant n this present
york. The respondents v the oldest age bracket secm (o fave el the ptoch nuach more

.F { an athers. It is only far (his socto-cconamie proup thal an elastic responsiveness value
af 1.283 of travel expendituees to the encrey policy change ;a'ats recorded.

(1) I refation to the usual energy couservation objective of incrcusiﬁg {uel price to reduce

private car usage, the hiphly inclaslic responsiveness of trip rates by car owning
individuals to the {uel price increase makes this policy change o futite exereise m the
L;Jig,cri;m canlexi,

.I (83 As hypathesized, a significant rebationship or functional form is definable between
travel money expenditures and money available in Nigeria. Though the functional form

- that evolved in both petfods were stanilur betng simple liacar regression madels, the
relationship has, however, not been proved o be stable with respeet o energy policy
changes awd over a shorl-lerm peaod. This is explained oo the significant changes that

ve taken place n the travel behaviour of the respondents, in their general [ife styles, as

well as in Hhe segmentalion of the population. Thos "travel budget” is as yet, not usable
as a term {or trave! expenditures in Nigesia.

(9} OF disposuble tncome and travel expenditure, the former has proved to be more

appropeiade for use as "available moaey"” for the estimation of avel expendiiute-available

e




money relationship in the "before” perod, while total expenditure has proved more
appropriate in the "after” period..

(10) One implication of the findings i this work for travel demand modelling in Nigeria
is that there is as yel no basis for the use of the UMOT in Nigertan settings.

(11) The direet implication of the findings in this work for policy is tal it may be
necessary for future contemplation of energy policy change (o ascertain in the first
instance where the public nterest lies so a4 (o more appropeately identily the component
of energy policy to implement and not adversely and unduly increase travel and other
expenditure burdens on the mdividual. For example, the clear and positive correlation of
clasticity with age and the Gact that it s for the oldest age group that an elastic response
was recorded point (o the need (0 evolve enerpy and (ransportation policies that will

ensure preferential treatment for the eldedy i the soctety.

7.3 Directions for Further Research

Financial constraints have placed serious limitatons on data collection i this
work. Thus the contributions made in this work ase by no means exhaustive but modest.
Regarding, therelore, the continuing eftorts owards evolving an appropriate pedestal for
incorporating travel expenditure as a vartable m travel demand modelimyg approaches for
developing countries, the following are suggested as further works:

(1). Even if sample size was statistically adequate based on the data used, more data are
required in this setling or in other sellings in Nigeria (o test the hypotheses drawn from
this work.

(2) A refinement in the arca of can taps is reguired, Car-related trips have been discassed
here as "trips made by car owners” which is not necessarily the same as car trips. This
has had to be so because data relating to eaps made by mode were not uselul, as filled in
the guestionnatres, compared with those o trps made by purpose.

(3) The elasticities measared o this work, are shost-term elasticities because of the short
time interval between the "belore™ and the "atter” periods. A better appreciation of the

responsiveness of (ravel demand to the (uel price increase will be gotten if medium-term

i)z



and long-term cl;mlicilica’ are used in the assessment.  According to Delong (1981),
short-term elasticities are expected to be lower in absolute terms than medinn-term (and
hence long-term) price elasticities of demand because people would have had more tione
(o react to the price change. For example, Bonsall and Champermowne (1976) estimated
elastic responses in the long term and inelastic short-term responses i a simalation study
of the elasticities of the demand for petrol.

(4) The question of the probable existence of saturation level of travel expenditure has
been raised by Goodwin (1981) and discussed positively by Kirby (1981). [tis probable
that this will exist for groups or segments of people in Nigeria, 1 this is the case, it may
be necessary to investigate which is more appropriate of saturation level and average
value of travel cxpcndiluﬁ: in describing population groups and in probably, modelling
travel demand, based on the UMOT concept or any other concepl.

(S) If saturation level of travel expenditiire exists, it is also probable that the concept of
extreme values can be defined for travel expenditures.  Extreme values are common
parameters in rehiability studies. Investigations in this direction require a lot more data
than used mn this work, i groups of ndividuals of similar expenditure patlerns are to be

the units of study,

A
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APLPENDIX A
o SAMPLE QUUSTIONNARI/ACTIVITY DIARY BOOKLET

' " DEPARTMENT OF CIVIL ENGINEERING
' t . AHUMADLU BELLO UNIVEREITY, ZARIA

o | sURY LY_QU_L,:IIC‘MHIIL,LQaLE_SIQMERELhME_I{M H};IEQHI&ILQ}.L .UBEEI

INTRODUCTION

! | The puipose of this questionaie 16 Lo cofiedt data and mlurmaimn on the duly trip nmkng habils of
irdivkiuals in whan_canlios @i Nigcna, belore and aller ud puce ingreases.” Dala and information
collecied are (o be used in sludying the offecds of encigy  policy changes (luel price changes) on the thp
mabungg habits ol individuats, he wlisste putpose being to evolve policy -sensilive lransportation planning
melhadologies thal are ralionad and Gpproptiaie for Nigeta, ard that will help in moceting thie cver growing
demand tor mobildy, as well as ewse wiban talthe congestion probletms thal currently plague Nigenan ciies.
o Youwr co-oporaton i making s eliol a success is Lighly sohaled.  Please conplete the
guestionarc trathhdly ard carotatly.  For soe: of the information requised, obscivations al your travel
babils roay need to be made for a poiicd of aboat one week.  For sudh mlormation as Uavd lne
componants (walldng bime, witling tirne for public iranspoit, and actual Wy time in the vehucde), it wilf be
necessary o muke acual Ravel iz measwenenls, Le., nating the time (0 moutes) consurmoed while you
are engaced nany of Lravel adiviics. For lnps nud{. by the "'walk” meae, the adual thp lime is e spent -
walling on publi: road, lack or iuu.puu: cutskic the premises om which e lps orginaled wd credoed,
’ Infosraaticn suppliod wili be used lor w search only, and will nai be baced to iespondent. So, ILTI

frec n conpleling the questionai e,
Thank you very wuch in advance for your co-uperation in responding to th
gquestianaire.

PNSTIUCTIGNHS Fill-in the teguired inlarmal an where no boxes we provided, o, whore dotiod 11'1(L‘
appaar. Tak (W7} oF ooss 00 ) ihe appropitide box whore baxes are provided wih mlulmtiun ikl thaes
reguired mformation in an shpropriate emply box whese boxes are ety bul have piommping nformation
accompanying then. . ' -
|

OPTIONAL DAILY ACTIVITY DIAIMES ARE PROVIDEG FOR 1__DAYS FOR MAKING
ACTUwsc RECOADS OF YOUR DALY TRAVEL ACTIVITIES TO SUPPOIT THE,
INFORIATION SUPPLIED IN THE OQUiSTIGNAIRE.

1 PAGT A PERSONAL DETAILS. AMD. $OCIO-ECONOMIG. Eilaﬁ_.&_ri:ﬂi;{i&:"

1. PIOIESSI0N | s 2 Hox | Male | Fongi 3. Cily = ISUUSITRR &

; J Age (yoars) (L1620, | 2125\ 2630 1 3140 | 4150 | §1-00_| Above60_|

Nalwe of work : l_ﬂdﬂnlﬂzhdtmh_l Professional. | Teadsne_ | Scoconl L Cldical_t_Messenoor )1
. e es e |

Ga. Levelof Sducghion @1 No jorsl cohistin _ ] Poreey | Secondary. {._Temaiy_ | _NDE. i
i.b. Years of formal educabion & | Legssihan @ ), 00141 1520 1 _Above 20 | g

7. Maital stalus ; ]_Smlu_. Lo Bhamed | Sepesned L Dvoreod - Wadowod | Colbale |

8. Poskion in hous.ehoad [ Alusbiond _ |Wike, J_Son ] Davchiur | Othorrotabve | oy osd. | -

> I - , : Lk fcws.hu.d_hmmwﬁumm._ |

8a. 1 o vohide owner, how many velicles an warking condiion? I_N_oni-: L1 ]2 1 3| 44axve ]
i b. ot a vehcde ownet, b a vehicks avai babic 10 you always? (Noles Moloroyle s a vetida) | YES L NGO |

© 10, Eioploy ment slalus (A lul-time workern sy 2050 have a pat-time job)
L Lutdine | Pad-enc | Bl eoniadd | Retiod not-tiee | Coclradd il e )

{06

E A A A

|
ri

*



PAAT C-LDIVIDUAL TUAVEL EXPEUDITURE PAYTERY
10,8 youriuke tips by pulic tmnsp ed {orany of the follosing puwrposes, stale (1) Ltnelme (rinutes) you
spend waiing for the vehicle to wrive; (2! the tme (finutes) you spendinliic vehicle forthe lip;
(3)the amount (inNuia) you usedio spen lorlhe bip before fuel puce increase; (1) the amount
{1 Nwia) younow spenduler the fued puc : ncreose,
|F ulidime [Pedtine |Farm)Saopping]RecreationlWorshipSocial viaid| Schoci Business|
AWK WOrk un

T Welingime

2. Tuplime

3. Money[Gelure)
4. Money(Alter)

19.¥ you waik Lo your pluce of beerding pubiic bansped vehicle Tor any of the followrig lnp puposes,
slale the time (minutes) youspend, onthe average, wolling.
Fultime [Pat-une [FamiShoppang ’:ccwuliu‘qur.shplﬁqumalrSchodnm}du.;ug
ot pvork

Tine

20 ¥ alteralighting from a vehicle (public ur i de ranspod) you have (o vase to the Goad destinuaen
assccited with any of the followang Lip parposes, slale your average weian g e fiinules), wnd
the distunce (metres) sverwhich you wadl
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23. Slude youraverage day ime expenadure [ hours), belore and Wl du.tu.l Pice MCreds e, on
wniythe foloving wclivilies that you wre ot willy crijagedin,

SleepingiHouse]EatinglFuli-tion 2 [Put-tur ¢ [Faaving ShopplagrecreafWor{Sociu) Sy ii':»nc:-;*
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Alter g
e

24. Stal e youraveruge monthly expendiure, ir Nowa, before and witerlhe fuel pice increase, onony of
the lottewing tema Ll you naually afrend oney on. Do ot il the “Rent”column (i yougre nal
atenant, or (2)if 63 a tenant, your rent is deducted from sowce (e your rent 15 deducted irom
your ..nL.xy belore bieing p-ndtu*.mu }
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wsuance [cducdlion | cieelici s furnlly  |repayment travel aclivli
| b -
Before X N M s
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) PAOT O RIHVIDUAL TIIAVEL BUPELDITURE PAYTERW
18. K voumdke tips by pubic unsp ol (or sy of the folowing purposes, state [ inetime (minutes) you
spend wailing for the vehicle te waive; (21 the lime rmnutes] youspendinthe vehicle forthe tap;
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RAW DATA: RUESPONDENTS' SOCIO-FCONOMIC CHARACTERISTICS

APPENDIX B

TABLE B1. Socio-ceconomic charateristics of respondents.

SN [ Sex | Marital | Houschold | Employ- Consteant. | Cars [ Income | Age
shits | status ment stalis owned | {(Nuira) | (years)

1 F Mt wh by { 75000 [35.0
2 M MDD HB FE - 0 750,00 1275
3 F NG r FT Tt 0 750,00 22,5
4 F SO 13 T ™ 9 750,00  |22.5
5 M . {56 HMNM T T 0 750,00 {22.5
) M | MD B F) M {} 1500.00 | 35.G
7 M IMD HB Y - 0 150000 | 45.0
8 M MI> 13 I ™M 0 1500.00 | 35.0
9 M 158G SN FT ™ 0 1500.00 | 27.5
[0 M MD {3 Fr ™ 0 150000 | 35.0
g F MDD Wt FT ™ 0 1500.00 | 27.5
12 ™M [ MD HB FT - 0 1500.00 | 35.0
13 |F 5G I FT ™ 0 1500.00 | 27.5
14 | F SG OR T ™ 0 1500.00 |27.5
I5 M |[MD HB =T ™ I 1500.00 }22.5
e [M 1M 1B Hl M 0 1500.00 {350
7 | Mi) Wi 1 Tt 3 1500.00 |35.0
8 [ M Wi Fr - 0 (500,00 1 35.0
o M [MD HB3 T TVl {) 1500.00 [35.0
20 | SG HNM FF ™ U 1500.00 |35.0
2t M MD HB Fr ™ 0 1500.00 | 55.0
22 ¥ Mi> Wi BT M ¢ 150000 | 27.5
23 M [ SG SN crr ‘™ 0 1500.00 | 22.5
2 [ M MB Hb FI ™ 0 1500.08 | 35.0
25 ¥ MiD Wi T - 0 1500.00 | 27.5
26 M [MD 13 Kr ™ 0 1500.00 | 45.0
27 M 5G 1INM Ft M 0 1500.00 | 435.0
28 | F Mi WkF Fr ‘Th ] 1500.00 350
29 M| MD I3 oy ™ 0 1500.00 |45.0
30 |M iS5G |SN FT T 0 1500.00 |22.5
31 M MDD HE FT - I (500.00 |45.0
32 1M |G SN Fr ™ 0 150000 [27.5
33 1K M) Wi H ™ 0 1500.00 135.0
34 {F M) Wi+ Fr ™ 0 1500.00 | 22.5
35 |M 56 JINM Fr M 0 1500.00 |22.5
36 {M |58G HNM FT ™ & (500.00 [27.5
37 M [ MD HB [l M 0 1500.00 [35.0
38 [M MDD HB FF T ! 1500.00 | 45.0
39 1M MDD HE T ™ ! 15G0.00 }35.0
4 M Mid HB ) - 0 2500.00 |35.0
47 M MDD HI Fr M ¢ 2500.00 [ 27.5
42 |M  |MD HI Fr T 0 2500.00 | 35.0
43 | M ML HB ) ™ 0 2500.00 135.0
4 IM MDD HH FT - 0 2500.00 [ 45.0
45 K S0 or (RN M 0 {2500.00 | 27.5
406 |M  IMD H13 I'T '™ 0 2500.00 ] 35.0
47 | b MD Wi BT ™ 0 250000 135.0
48 1M |86 SN 7 ™ | 2500.00 127.5
49 1t D Wi T ™ 0 2500L00° | 350
150 |M | MD HI3 FI - 0 2500.00 | 35.0
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SIN [ Sex | Mantal | Hoosebold | Bmproy- | Constraint | Cars [ Income [ Age

_ status | stalng ment status awned | (Maia) (ycars)
51 ¥ SG D T - 0 2500.00 [27.5
52 |F S FINM Hr TV 0 2500.00 1 27.5
453 K M2 Wi Hl - 4 2500.00 135.0
M M S FINM Hr ™ 0 2500.00 | 27.5
55 (M S0 HNM CET Y a 250.00 |22.5
456 (M M HE Y L TM 0 2500.0G 135.0
57 |F S50 HNM T I'vi 0 2500.00 | 35.0
58 | M M Hi Ir - 0 2500.00 | 45.0
5% J i MDD WE T - 0 2500.00 | 35.0
o) |M MDD HB I'r ™ 0 2500.00 1350
Ol | M SG HNM Ir ™ ] 2500.00 135.0
62 | M M1 i T - 0 2500.00 135.0
03 | M Mid HH T ™M 0 2500.00 }35.0
o4 [ M N ¢ SN I ™ 0 2500,00 | 22.5
65 | M MDD B I'r ™ 0 2500.00 135.0
66 |M M HB It ™ ! 2500.0( | 45.0
07 ML) W I} - 0 25300.00 [35.0
08 |M hY 1INM Fr ™ 0 12500.00 |27.5
69 | M 5S¢ SN (RS ™ ¢ 250000 [27.5
70 M SG SN °F ™ 0 2500.00 | 27.5
70 M w0 HINM -l ™ 0 250000 [27.5
72 {F MDD Wi T - 0 2500.00 1350
173 M M HB F ™ ! 2500.00 1 45.0
74 (M M Hi3 ' - 0 250000 135.0
75 (M MDD HI3 T ™ 0 2500.00 }35.0
176 M MiD I3 FT ™ 0 2500.00 [ 35.0
T M MDD HE T T 0 2500.0Q0 | 35.0
78 | M MD HB VI ™ { 2500000 | 35.0
T MDD WH Fr ™ } 2500.00 1350
80 IM MbD I3 KT T™ 0 250000 | 35.0
81 |M MD HB T ™ 4] 250000 1350
82 M ML 13 I'r M 0 2500.060 |35.0
183 M M HH T {vl 0 250000 (27.5
4 M SG [HNM T ™ 0 2500,00 135.0
B5 M M B F M 0 2500.00 |135.0
8 M MbD HD Ir - 2 2500.00 | 35.0
87 M [ MD HB I M 0 2500.00 135.0
88 |M M) HB KT - 0 2500.00 135.0
8 |M Ml> H3 Ft - 0 2500.00 |135.0
00 |1 MID Wi I - 2 2500.00 }27.5
Or 1M MID M1 FF - 0 250000 1350
92 |M M i T T | 25010.00 1 45.0
93 M MDD HB 5N . 0 350000 145.0
V4 (M SG SN T - 0 3500.00 1350
95 | M MDD iHi3 bl ™ 0 3500.00 350
V6 | M D HiS T - it 3500.00 135.0
|97 M M) JIB T ™ | 3500.00 [ 35.0
98 M ML Lits T ™M 1 3500.00 (350
99 1M Vi) 13 B} M 0 3500.00 1 35.0
o lr S0 Iy Er ™ { J500.00 (1 27.5
oLyl 5G br IR} T’ 0 3500.00 1 35.0
02 MD Wi+ g - 0 3500.00 1350
103 1M MDD HI3 =T ™ 1 3500.00 135.0
L 1O4 [ M S5O SN -1 - 0 350000 [35.0

e
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HG

SINTSex | Maatal [ Household | Baplay- | Consteaint | Cars ] lncomie | Age
L status | status ment stalus - owned | (Naira) {years)

OS5 1M M) HH bt M 0 3500.00 {35.0
106 | M 5G HNvt (289 - 0. 3500,00 [ 27.5
[O7 1M SG HINM T M 0 3500.00 127.5
108t F MD WF Fr - PTM 0 1350000 350
109 | M MDD HE =T ™ t 3500.00 [53.0
oM SG SN HT ™ 0 3500.00 §22.5
I M MDD HB =T ™M f 3500.00 [35.0
N2 M M HIB3 HT - 0 3500.00 1350
M MD HB BT - 0 3500.00 |27.5
b4 | M MDD HI3 T M O 3500.00 {35.0
L5 | F MDD WI KT Y 0 3500.00 127.5
G M 184G HNM il '™ 0 3500.00 §27.5
U7t Mt Wi Y - ! 3500.00 127.5
I8 F 5G or TPT ™ 0 3500.00 122.5
19| M SG HNM FT ™ | 3500.00 §35.0
120 M {5G HINM CFY ™ 1 3500.00 | 55.0
121 1M ML B KT ™ ] 3500.00 135.0
122 1M | 8G HNM FT - 0 3500.00 |27.5
123{F M) Wi Fr ™ ( 3500.00 {22.5
124 1M M 13 FT ™ i 3500.00 [35.0
125 | M MD HB ISe M | 3500.00 [45.0
126  F M) Wk FT M ! 3500.00 [ 450
127 | M MD HB T M 1 3500.00 {35.0
128 [ M Mi> HI3 T - 0 3500.00 135.0
129 M MD i3 af ™ 0 3500.00 ]35.0
130 | ™M ME>  1HB T ™ 0 35000000 1450
131 1M 1 SG SN T ™ 3 3500.00 122.5
132 | M MDD . | HB BT ™ ! 3500.00 [27.5
133 1M I MD HB KT ™ 0 4500.00 135.0
13 [M 18G SN T ™ 0 4500.00 ) 27.5
1351 M SG HNM FT ™ (} 4500.00 |22.5
136 { M 506 HINM 1 Y (i 4500.00 [ 27.5
137 1M Mt Hi3 3l M 0 4500.00 [35.0
138 | M MDD HI3 Pt ™ t 4500.00 | 35.0
1391 F M Wi Fr T } 4500.00 | 55.0
140 1 M MDD Hi3 FT ™ t 4500.00 {45.0
14t (M 56 HNM 1 ™M G 4500.00 [ 27.5
142 | M ML HB 1 M | 4500.00 [35.0
43 1M SG HNM Il M { 4500.00 [ 27.5
144 1 F Mid Wl I M ] 14500.00 §35.0
145 1M MDD HIB Kl M | 4500.00 550
[0 | M MDD HiB3 FT ™ { 4500.00 [ 35.0
147 1M | MD B FT M 2 4500.00 |45.0
8 M | MD HEB FT ™ i 4500.00 35,0
1149 | M SG SN Y ivl 0 4500.00 [22.5
I501M  {MD HB KT - 0 4500.00 |35.0
(51| M |SG HNM FT M 0 4500.00 127.5
iI52 1M (%8 HiB 1 ™ 2 4500.00 |45.0
(53 1M Ml HE3 ol ™ ! 4500.00 145.0
54 | M MDD HB FIPT % ! 4300.00 1 35.0
155 | M MDD 1B Crr ™ 0 4500.00 350
156 | M M HI3 Fr ™ 0 4500.00 [ 35.0
157 I M MDD HB Fr ™ ] 5500.00 145.0
M Ml 813 1‘r ™ ] 5300000 [ 45.0




811

. . - N HN tN 1308 I . N rN| - - : - N tIN| ST
- - " - 60N | 60N] GOW| 6O0W| GOIN| 60W| 60W| 60W]| - . - ¢ 60N |  GOIN| LT
- = O oW | - . OIN| OIN| - : : : - . : . O OIN| 9T
. : ‘ - TN N TN IN|[ - . N IN| - . : = TN ON| ST
: ¥ . - TN N IN N oN| TN N N| aN|] TWN| - : ra IN| T
g s ; . . y a ” - S > - ’ g - - 6N 6N | €T
- SN SN = - = . - - - - * . A SN A
- = OlIN| OIIN - . = " . - : - - : . SN 01N} 1T
. : - - S LN 0N ON| - O LN AT . : . LN (N ot
- = . " O ON O O ON| O O ON| - ? . 5 O 0N | 6l
- - . : : . 0N 0N 4 oW oW | - . - % 6IA 6N | Sl
. . - . 6 6N OW ON| - : 6N 6N | - ; : » O O | L1
- : - g 01,0l | OT/OW OW | OLOIN| - OUN| OTOWN | OLOIN| OW| OW| OW| O] OLOW/| OU0IN| 91
- - c - - . QN ON| - - 6N G| 6| eiN| - : 68| 68| I
= . . - . - - . - , : : : : : - QN O | €1
- " - : : = & = : - - . . - 2 5 g 1
- - - - OIN LIN UN| LA OIN LN} - o . . N AL NG
- . : : . . SN SN ON|] O SIN S| - : - - O QI | o

- 2 4 = s O] O - i LN N - " . " 0N .

: & OIIN| OTIN _ . 01N | OIN SN A B - . N oo
o - 6IN 6| - 6N e . - 6IN 6N - » - : 6N AN L
- n » : - : 6N | SN - - 6N GN| - - - : 6N N9
- - " - " . R ' - : : . : . . 0N OW| ¢
. . - SN LN O ow| - - (W SN - i : - ON oWl t
- - . : OUN| OIN 0N O | - ‘ OIN ON | - 3 ” : ON o | ¢
- . . . OliN| OIN oW A 5 O LN} - | - - OlN N| T
) . ) i OlN| Ol - 1 ON) - ] OIN] OtNl - | - : s Ol OUNT T
Y d Y ! Y g V | g ¥ g Y a4 v | 4 vy | g Y g

SS3INISNd NOY HOS | LISIATVIOOS | dIHSHOA NOILLEOEY | ONIddOHS. Y4 MUOM Id | NHOM U4 NS

SOLLSTHNAIOVIVHD 10I0HD JdOIW SINAANOdSTY *VIVU Avy

J XIANHddV

asodund du Aq "SIUAPUOASaL JO SINSLAILIEYD 30104 PO 1D T T1HY L




611

: : . . , - 6w | LNl - : U] o] - ; . . IN| N o9
: : g - oNf  osw| oWl sW| - - SW| SsW| - " - . SN S| 6
g - : 6| ew| oWN|  aN| - - | XXW| XXW| - - i - ON| 6| s
. - - - G| e[ - - GIN|  GN| XXIW| XXW| - . : : o - AT
- - - - - - GN|  ew| - - 6| G| - : 3 i GN| 6| 9
. . : : 00 IV Vo BT S 400 F 120 B TN R 2 . : ; oN| oW se
i : OUR| S| ow|  uN|  oW|  mN| oN| uN| oIN| SN - : : : N IN| t€
: . : - : : | S| - § S| sw| - : . - S| S| e
= . : . S| S| S| S| - : SW{ SsW| - . - " SW|  SIN{ TS
. » OLN| OIW| OUN| OIN| S| SN| SIN| SIN| JN| dNf - - y . OW| O I
- - . . . - S| sWf - . SIW( SN| - : : : SW|  SIN| 0
- : . : - : N ooN| - . N LN - : i - | GLN| eLW| 6F
. . . - : : : - - : : : . ) y : IN{ N[ SF
: : : : : S| oSN osiv| - ) SW| 8| - : : . ON|  SIN| Lt
: . . ; . ; aN(  eN| - i eN| e - . N[ 9N W aN| o
5 : : ; 2 5 . : 4 - - - = - . - OIN |  OlIN| sr
= - : . oW|  OoW| oN| oN| - - : - S| TN - - SN| S| it
OIW| OlN{ - : OW|  ON|  OWN|  ON| - . OW| oW - . . i ON| O] st

OIUW [OLO | GiN| O OLOIN| GLUIR| Oy O - : . B G| O GETN| iF
: . : : : : : . y ¢ ) : : - : oI | or
i i : : ; : | HN| - = 12 VA 0N 2 . . AN 6f
: . i E S I O S N I O . : - . - : N| SE
: B : : : S| N[ eN| - . SN[ aN| - - ; " €IN| 6| i€
5 : ; : . . ON|  ON| - - - . : . - : £ A\ O\ TS
: ; : . oWl ow|  ow| aw| - . ON|  ON| - : : : ON| O] sg
; - ON|  OW| soW|  SIN| o[ W) ax| S| aN| s - : : : W|  SIN| fE
. - - : : 6O | GTW| &UN| - : 6| LW - : d - | e6OW IN| €€
. - - . : - oW| sl - . : - - : : - | LoN| W] e
. : ON|  OA| otn| S| oln|  ew| - a oN| eN| - | - 6| eW| oN|  Tw| of
§ : § : QU] OUNT OUN] OUN| OUN| OiIN| OUN| OUN| OIN| OUN] - | - 9N| 9| 6T
v | d ¥ g v g v ¥ v | 9 Y d | v [ g Vv g v d
SSANISNE | NON HOS| LISINTVIDOS | JIHSYOM | NOIIMOTN | ONIJOHS VA | NNOM Id [ SNOM U4 [NS

PAued [ D 14V




0cl

- - - : : : i i - i : - : - 3 8 £ : 6
- - oN| oWl - oW} ON| - i LN N - : ) . ON oW | 16
> s EN| O BN B N PN PN - # PN HN - - . - HN HIN | 206
" : . . OA| R’IN|  OWN| SN| SIN| s - ’ . - - . 0N OWN | 68
. - oW | TNy - » ON| ON| - . ON| ON| OW| LN| - - O O | 88
- - * . SW| 8IN| ON| ON| ON| ON| OW| ON| ON| ON| - : O O | 48
- . “ ; PNl PN PN PN - - PN PN FR N - : A HN| 98
- - i i ON| Ol OW| OWN| OWN| oN| OoW| OW| - s . . OW 0N | €8
- : s - ON| Ol OW| OW| - : ] > . : s : O O | 18
: . : . : LN] GON| 6LUN| - i ON| 6LN]| - - - = G ON | €
. : g g g N - N - » : . W | 6| - - LN LN| €8
. : : i ON| o]  e| ew| - . - . . - - - SW S| I8
b y OIN| OIW| - ; - - ‘ i OTN| OIW| - - - - DIN| OIN| 08
N N - - ON| OW| N[ N - - N HA - - : . ON 0N | 6L
- : oIN| eW| - - i i , i | ) ; . . : OW ON| 8L
: : : - i - g i - . : i 3 : : - | 068N 06BIN| LL
. : s = . s oIWt omwn| - : OIN| OIN| - - > . 01N OlIN| 9L
‘ : ON| O OI| 4N N[ UN| ON] ON| N N| - " - . LA LN | SL
3 - . s . " . : + - » ° " - - - oN 0N | tL

s F - » . aNfp o oaNt - | i e e OGN ON |t
: = - - i QUN|  OW! O - : OUN| OIN| OW| oWl - - DIN| OIN| ~
" - - - OW| OW| OW| O] - - OIN| S| - - . : oW Ol
" - : - 6| eIN|  ON|  EeN] GN| eN|  owf  8N| - | - 3 : AN 6N | O
- - : : i ON|  ON| oW - : : - : : ’ . 90N | GON| 69
- : - : DN LN DN N : 6| OAN| - - : : Ol OW | 89
5 : 5 : : . . . ; ’ : - i - " OIN|  OIN| &
oN| ot - " 9IN|  HN| oW oW - » OW| #A| oW| tIN| - - 0N HN| 99
. - - . . OTIN W) TN} - - - - - - : - LN SIN| €9
: - | SOIN|SOIN|  ON| O IN| 1A - ' ON| ON| OoW| oW| - - 90N [SOIIIN| +9
- " [OIN| LOW|06OW|060IN| ON| 0N} - © 060N [060N| - : . - 060N | 060N | €9
i , i - N TN IN|] TN - i S| S| ew| 6| - : TN | 9
: - i i i g : : L I N G S ' : : . AL HING 19
v g v d Y g v d Y d Y d 4 g ¥ | g Y g
SSINISN NOY HOS | LISIATVIDOS | dIHSHOM | NOLLYOIY | ONIdJOHS INYVS | NYOAN Id | NNOM 4 INGS

PAUO [ D FTHV.L




C . : . . . = . b 3 2 § . = . . N FIN | #T1
. 5 . 2 s 2 TN 1N . # 6IN 6N| - ) : ) TN TN &TH
= = = - W (N OW LN ON LN ON LN - . . ) ON LN | CC
= " OIIN S| O SN LN EN N N LN aN| - : . . LN ¢ | 1T
: . i . N N . : . : N tIN| - . : “ N N | 0TI
. . : . oN N N TN ) ) iN W - : s : N tIN | 611
. ) ) . OTIN SN LN OIIN| OUN SN LN OIW| - = OTIN| S LN LN | 8T
. . : : tN N N TN : 2 N HA| - . B » HN N | LT]
- 6N : " LN N O 0N = = LIN N - ; . : OW O | OTI
® 2 = £ SN SIN O ON GIN 6IN LIN N - . . : O ON | ST1
* - » . = - - N . . . . . N - 19/6N O6IN | FII
- = . . . . : . : ) TN 6IN| - . ) 5 [N 6N | 11
) ) ) ) ON| 6O O LN OIN ON{ 60| 6LUN]| - : : = 96N 6N | Tl
: : FIN N . . : . ) i . - 3 = s ® N FIN| T
. ) . . 6N 6N ON 0N OIN OIN OIN ON| - 2 . - OIN O | OfI
. N FIN N SIN SIN W A N tIN N PN PN TN - . N FIN | 601
- c . . ® - * i = - OIN| OINY| - . . : /1IN 1N | 801
2 i ® = r . LN LN : : . . . . . : LN LIN | LOT
- . - " ON OIN O 0N OIN ON | 60N GIN| - . . : O 6IN | 901
- - . OIN Bk 6N 6N Ui &N SN 6N TN W . . W | N | 501
. . . . SN SN ON OIN . . SN SN[ - = OIN| S 18N RIN | 101
. : IX tiX N N TN TN : . N PN PN TIN - - N TIN | £0I
. : i . SN SN SIN 8N = i SN SN| - . . . SN 8N | Tl
- . . = |S0IN | 8BON| 90N ]| 90W| 90IN| 90IN| 90W | 90W| - . ) : ON OIN | 1Ol
- . = - SN SIN SN SN SIN SIN OIN| OIN ) . - SIN SIN | 001
ON ON| 68SIN| 6SIN| 6BIN| 68N O O OIN ON{| 68BIN| 68| - . GBI | 68N SN S| 66
tIN N O 0N X N OIN O DAY OIN N 1358 I ) O | OW OIN _ OIN| 86
. . rIN FIN N HIN N TN . - N TN "IN TN S - N tIN| L6
. ) : ) 01N OIIN O ON : . OIIN| OIW| - 5 . » OTIN OIIN| 96
. . ) : : ON LN LN : ON = ON| - 2 > 2 LIN LN S6
. . ) . ON OIN SIN SN OIN ON OIN 0N} - . - - OIN SN| t6
. i § g DN OIN O O . : = 2 s s 2 ) 0N OIN| €6
4 s | Y d A3 d ¥ = | ¥ 2 Y d Y d Y d v g

SSINISAY NOY HOS | LISIA IVIDOS dIHSHOAM NOLLMOFY | ONIdJOHS INMYA AOMN 1d NHOM 1 N/S

SRR RERGLA]




- . : 5 on|  sw|  ew| aN| ow| e[ - : - | - | ew| ew| ow| ow|esi
8 . C . : : OIN | OIN| - - . . =} = & = ] = OIN | Ol | ¢St
. . . . Wl N - - ; - i I 1 TS S S -0 B 0 ) N N Y
. - - . . . . - SW| eW|  ew| SW| - f - - | - SW| G| est
- - . . : . : : B avf en| - f - | - | - S| aN] TSl
: - - - | olw| ouN| oWw| ow| - : OlN| oIWN| - | - | - | - ON| oW | s
: : - . SW| S| - : SN| SW| - - =1 ~1=1-= SW| W |osT
‘ . : - PN BIN| O O BN e e8| BN - L - b - L - | DLW ol erl
- : : : - - [ EIOW [F1oIN | - - IEUOWN et - f - | - ] - [emon | wnow | st
- s . . 200 B o0 B A S A A0 I A S 0 = R N I R
; - PN P - - . " - : : : =4 = 3 =] = # £ | opl
- - - . v : oN|  ON| - - | s¥IN| BN iAW e - | - BN HN] s
: : PN| PN HN] BN e PR - g . . 3 B O A PN HN |
: : , . ) s - : ; g . o B R B A ) g B
. : PNl BN BN BN PN BN - . 8 I IR R S A I Y B 23
- . ON| OW| LON] 1OW| LOW| TON| SON| SOW| 68| e8| - | - | - | - lz1ow| ziw| e
N HN| aN| B ex| | eN| eN| aN| e an| AN oex| s en| BNl S| BN o
= . 200 B T - PN BN - . 0 ) I N BRI B BN| N 6E
- . - - - - - . : : - i B R A y R
: . i onl oWl oWl oomf - : 2 : - - L oow] oWl o) oi|cie
- : : - ow| ax| ow| ow| - - 6w eN| - | -] - | - ON| O 9Kl
: : ¥ £ ; = # - : . : = = f = § ~ ] = SW|  SIN|sE
: : = . . - ON| OIN| G| ouN| omw| omnf - { - | - | - OW |  OW/|F€l
: . : . aN| o oswl oN| oN| - - ‘ : o I AR SN| LN gel
. - 200 L T - PN HN - ; 2 00 I 0 B I R PN| PN zel
. . - . - : ON|  OW| o ow| - B 6N| G| 1€l
. : - . - . - " : : : - = 1 = 3 &} s : - | ost
: : i i SN oSN oWl o - ) . « e a Y n} o OW| O |6zl
- : : : sW|  siN|  ON| oN| ow| oW sw| sw| s oew| - | - ow| oW |szl
: : : : . ) PNt - : T 0 | B R I PN fiN L
; ; 0 S 0 N 0 B S - | | e s - ] - OW| |9t
- 2 . o Y, 7 T, w00 R A N (N - M- 0 K
v [ 8 [ v ] g "'v [ g v 1 g [ v 1 g v | g Vv I|glv]a] ¥ d

SSaNISAd [ NON HOSTIISIATTVIDOS | dIHSYOM [ NOLLMOIN | ONIJJOHS | N8V | NWOA\ 1d | NNOMA 14 INS|

PAuod [DIT9VL



£l

N = ) = = = = = J 2 . % - - - N N N R
= , = 5 TN PN AW TN AN TN THEN 1AW - ° . . oAl ol | £S1
. : . - 0N LN = . ) . ) . ) . N ) DIAN ¥IN | 981
= " = . N N N N - . SN 152'8 B : tIN| tIN N TIN | €31
- - . : ) : S SN| - . N PN - = " A O OIN | +8I
W 37\ . - 6N EN 6N 6N 6N &N oW SN, ON| OW| - . 13 ¢ | €8I
: . ) : HN tiN N 135§ = N N - = = » N N | €8I
: . ON ON O O oW 6N | - ® 6N 6N| - - GN| 6N OW OIN | 18]
4 3 . s FIN FIN N TIN » = . : : ) - . N FIN | 08I
> 8 s . - = . . SN SN . . . . . . SN SIN | 641
TN N 1% | 135 N FIN FIN FIN tIN N N N PN PIN| - - N FIN | 8L1
; ) . - : . 6N 6N - . 6N 6N | - = 2 3 6N 6IN | LLY
. : ) . ) . ) . : . & o . 2 2 - . ) 9Ll
: . . 3 SOIN | SDIN ON ON| OIN| OIN SIN 8N| - - - - ON OIN | SLT
A 19 . - tIN TIN N tIN W FiN riN PN - . . . N FIN | tL1
N FIN < ; ON OIN oW ON N FIN riN 1228 B 3 - : FiN FIN| €LT
E s O OWN| LeIN| LeIN| L6W| LGN} L6IN| LBIN 6l GIN| - - : . SW 6N | TLT
- . SN SIN tIN FIN N 1253 . . N PN OW | oW T = s PN TLT
" ) - SN SN OW ON| - . . . . * = 2 O O | OLT
. - . : +iIN 124 viN W "IN TN VN tiN 2 = 3 > N TIN | 691
N N PN TN N FIN 5 . FIN FIN N N - - ON| tIN N FIN | 891
) . . . O OIN O ON| - : . ) * . O} O OW OIN | L9
) s . = " e . = = - . ) ) ) ; . OIN 0N | 991
s = i : OIN OIN N N ON N TN tiN| - = . = H £ | €91
= = . = 6N 6N ON ONt - . 6N 6N | - : . : ON OIN | t91
> = ; : SN SN SN SN[ - - SIN SN| - : ) : SN 8IN | £91
= : . . SIN SN OW ON| - ) . : ON|] OW| 6| 6N OIN OIN | T91
. . N N oW O O 0N OW OIN TN N TN} TN - s N TN | 191
- ) - 3 . B ) - : = 5 : * ? » . : 091
. : : i O 8N ()4 OIN 0N 0N ON| OIN| - - = : ON SIN | 6€1
01N fIN| OINW tIN| OINW PN OIW tIN ON O | TOIN YN O QINY . OIN TN | 8¢1
= 8 . i HA HN N N = = N N - . } . N FIN | L€T
2 2| Y g Y d v 3! v d ¥ 2 4 d o 2| Y d

SSANISNY N HOS | LISIATIVIDOS | JIHSHOA\ NOLLMOTY | ONIddOHS WV NUOM “1Id qHOM 04 INIS

PAUCY 1D TTTAVL




sng Q W
Ry 6R
. Del 8w

podsten) angqnd spiamoop LN

SnQIELIHO 9N

EIERHG W

rd>UAO I

CopidoIcw UM fIW

Cepiaque) TN

T . 2puealy I
HeA O

FopdW 10} puss o]

. ‘porrad Iy ¥ noadaroiag g
*128 BIRD U7 UI $133[3100 310 e ¢/ DUR ‘£T ‘€61 suourR.Usq0)
T - - - - - - - - - - - - - - - - - <6l
Q1IN ] 01/8IN AN TOW| olIN] olmi o Ny - Ot O8N OTING OTI| - - 1O OIN | 161
- - PN N N HN N TN - - - - Pal Nt - . N T g6l
<y SN - - W N - - - o - - - - - - <A N | 7ol
SN SN - - - - ON O - T - - - - - - O OIN | Tol
T Fin - - - - - - - - - - v - - - N FIN | 061
FIN N SN N YA FIN o O PN FIN FIN PN - - . - FiN TIN | 681
¥ g ¥ d bl g Y H ¥ g Y H Y. d Y d Y 2!
SSINISNI N HOS | LISTA TVIDO0S | dIHSYOM NOLLAOTY | ONIddOHS WAV MAOA “1d MHOM T4 [ NJS
_ : PAUOD 1 T1HYL

. Kl



0 0 0 14 14! 14 g 74 4 z T 0 0 0 0 01 D1} L2
0 01 01 0 0 8 8 0 0 0 0 0 0 0 0 01 0l 97
0 0 0 (4 Z t Z 1 i z 0 0 0 0 rd T1] <t
G 0 0 i 12 [ Z T ¥l z z ra Z1 0 0 0Z 0Z] 12
0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 g P €2
0 91 0 0 0 0 0 0 0 0 0 0 C 0 0 91 0cl <C
0 o1 ol 0 0 0 0 0 0 0 0 0 0 0 0 01 01| 17
0 0 0 7 # ol 01 0 z z 9 4] " 0 o 01 o1l oz
¢ 0 0 z 9 i o1 01 Or 01 01 0 Q 0 0 87 8Tt 61
0 n 0 0 0 z z 0 0 z Z 0 0 0 0 0T 01 81
] 0 0 Z t 4 i 0 0 z 12 0 0 0 0 (4 T LI
0 Q Q 4 Pt Fl ¥1 0 1 z 1 z 1 8 ht 0¢ act ol
0 of 0 0 0 0 0 0 0 0 0 0 0 0 op O] 01} ¢
0 0 0 0 0 Z Z 0 0 rd Z r/8 B/ I ¢ 0 ol Ol | ¥I
0 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 Z ra IS
0 0 0 0 0 0 0 0 0 0 0 0 0 0 o O Ot 21
0 0 0 C 1 t vl 0 0 9 9 0 0 0 0 1 28 B!
0 0 0 ¢ 0 z Z + 9{ ¥ 8 4 Q 0 9 P4 I A O 11
0 ¥ 5 q 0 0L 478 o O T 9 a3 0 ! ' Zi Sl I
0 81 0l 0 0 [4 z 0 0 i t 0 0 0 0 01 orl 8
0 S 8 0 3 0 D D 0 z 1 0 0 0 0 Gl o1l 4
0 0 0 0 0 ¥ g of 0 z t 0 0 0 0 01 olj 9
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 ol <
0 0 0 2 01 L OL 0 0 v t 0 0 0 o o1 0l +
0 0 0 8 0Z 1 1 0 0 rd z 0 0 0 0 01 o] IS
0 0 0 9 1 01 0l 0 0 9 A 0] 0 0 0 o1 01| ¢

L 0 Q .0 4 9 0 Z 0 0 -z 8 Q0 0 0 0 21 i B
g v q v g v g o Y g ¥ g v q ¥ d

[ __SSANISNA{ NOY HDS | LISIA 'D0S dIHSAOM | NCLLADAN | ONIJJOHS A4 MACM I | NOM CId NG

S
-asodind du Aq siuspuodsa Jo sajer 4 S99 1 319V L

S3ALVH dIdL A'DIFIA SINAANOASEE (VIVA AR

T XIANAddV




LAl o -

TABLE D1 cont'd

\O
DO DOV OMIDT

DO OLOCOoOOo0

oo
COQOo OCOOoOOQoOCOONg

CODoQOOooOoOoo00o0

SCH. RUN | BUSINESS

v el
jos las i Jlus B e o B L A R L

OO oo ooo0

(R} oo R R RN or o Qoo o R R Rar Rae

SOC. VISIT

. 0
oMo ooooo~o

CIOMNO OOQOUOoOoCNOo O MO

o]
CoOoOD O IO Ot

WOLO DO O NN CO OO

[
OQO@DOO#PJDN?OTI'OO

D
— A\ O #'EI"‘:I’E@(‘-IOOC CDECD

oo o
DO MNO IS Nl T RO A

~

(] =t o0 20
et ] e OO D e D

0
LD O T

-y - \o
O OB T D N0 O R O O

ot .
OT QO COMNODOOODO0

™G
COOOLOoOOOoOoOO O C

= R R =

'\ L
L}

' <r
DO OONMOOMNmODOoOO

ey
COCOLOToOOTNCNODTO

SHOPPING | RECRTION | WORSHIP

1

MO NT QO T O OO D00

-
OO QOO e DT OO

D
TOTOO— =T ONOT SO

] o)
COTFTHmOMNMMNMNgTT~ OO0

FARM

OLW OO DL OO0 OO0

COQQCLOCQOUOoQoOO

wlolafolulolafaRololalolw e

PT.WORK

oo s

OOEODOOODQQOQQD

DOOCOOoOO GO =D

O
SO OO DO DSOS DD

FI. WORK

SIN




TABLE D1 contd

<looocooocoo

OOOCODOOOOOOHEOOOOOOQOO

NIoCcoCOCoOOO

OOOCDDOOOOOONEODODGOODD

SCH. RUN | BUSINESS

00
i ool ool )

o o O
OO0 O0DoQCO~O00—=0O0~000COO000OMO

Q
mODOOS--OO

< il o
COOCODOO0OO0O—~O0O0—~0—~0C0C OO OoCOTO

SOC. VISIT

-t =
Clmco—tc@oo

C-'TC\‘II‘IOOOﬁODOF-I\D\DOO\QNPlPJDE

=t OO

e
M~ O~ =l (=]

= T
Ot —NTOOTOOOMCOYOVOOAI<TTrO —

WORSHIP

A
-

10

0
14
12

7
12

-+ o o b
SL—=CIMN I NO =0 OO CI—COC0W—0iuI ol

10

0

14
12
70
12

-+ < o O =t
ON—NANNO =00 0O VON—~T—W—0MNNONN

RECRTION

Tlootrtcooco

SOOI OOOVCSOCOTOCOOTOMNON

SCoOWVWoOoOoO0O

o
COOVCOOOoOOVWOOTOICOOOTOTO —

SHOPPING

—f
A sl Bl fetelke)

e
SO ITMOOW—~OOTTOOMNOMNOMND

o4 <t
DTN —=—=TOOO

™~
ONOTTONOCOWR—~0OO T TOCOoOVOoONTONnO

-t
§<ooo—ooooocoomwooooooooowoco#~w°
<

mooozoooocococmocooooooowooocﬁoo
A
oy,
Q{oooooooooocoooooocooocooooccooo
o
Mmlooocococo oo oscoo0o00OcCcoODoc0CcooO
M X
(a4 [efel=1=) r -
Q¢*@9298£ﬁﬂR_EPQﬁEEQIOQIEEEQQQEEE
= )
E ¥
wilagIcegeRgieseuRLTtoongoRooSe
z oS
o~ — WD - o O == rlen N D N — ) oen W \O
n RET B e L E iR et rER R 0B IR RD

127



-

TABLE D1 cont'd

)
OO0 MN 0000

QLU OOoOCLOoLONEGOoOO

o~
oo OoON—OOO0O

COoOoOCOoOTYTOoOQOoOOoOOoOWwoooOo

1G
20

. fan i o |
DODODRMNOS DO

o O
QOO O~MOODOOoDOo0O

SCH. RUN ] BUSINESS

10
20

L R
SOCDO~O—0000o oS0

SOL. VISIT

-t
OO NN el O

< <o Q
MNTHTOODONO~OSMNOD ~—

s
oy ]

i T NNt O

EVT\OOO\D'Q'OEQQ@TSFC%N%

i

=f e :
=S N D D

o
O MMeIQOUNOLYO OO — O

WORSHIP

b Wl
Le ot eI o JEC N oV IRV I o Bt B It ot

D
O NNOOMNOWVW OO N O

o
Lo i o Jwn R - Ry RN o T WiCe 0 i)

OGO oMo ONNOOoOWa S

RECRTION

=
ST OOFOWtT OO

4 o -t <+
OO0 NNONOO=OO~O0

SHOPEING

MPO OO YT O

NI DT NN O D T L

MMOo OTNMNIT oS S

wrmﬂratrgmovrvca\or\:\ogmg

M

SO OOOID Lo

1
olooovooocooocaooco

F.(“

mOooOMYooono

e} o]
OO OOmOOT OO0 OO0

C‘-OOOOQNDOQIO

EQOOOGDOODOOOO\DDO

PT. WORR

o
OO0~ D00

o ©
—OOoCOoOOoOOOOoOONOO

10
12
10
20
24
10
10"
10
10
20
12
18
1

22
6

16
10
10
10
1G
24
G
12
12
20
4

36
24
107
20
10
12
10
20
22
10
10
10°

10
20
18
12
12 .
10
4
14
20

2

SINT FT. WORK

S0
91
92
93
o4
95
66
97
98
9
100 | 24
101110
03

l

104 | 10
103
106
107112
108
109 | 34
110 | 1O
111
112
113
1144 10
i35
116 | 1D
117
118 | 12
119
120|112

|

..._.,‘.h

£ g
e - e

119

© ek




TABLE D1 cont'd

OO OOO0

COOLoOoOooo

=
C=OoOoOo0DOooOC

BUSINESS

OCOLOOCCOo

<t

OO OO000OODTO

DL

- <
OO OO00

oNCOoOOOoO

SCH. RUN

o <
OO OO0 0 0

OMOOoOOCoO

SO VISTT

s sRNeR iy i o It o 3 o0 N

onjlonll o¥ N an vl o Ry g an

%\ooom\o'o\ovo

oOPTIOWT O

OO(\!NCDE\D‘::I'NNO

WO Ot NO N

WORSHIP

W elaw)
il o o oIl R il e

14
14

OO OO0

[A

'_-‘-T-
TFTTOOMNOOoO 00

T O OO

CDN\OCDOOCDO'ZTO'ZT\EO

=T

—

TTOO\OOOLI"DQ

TOLULUOOoOOD

0y =t 4 00
QDIMOOGODHO:H

SHOPPING . | RECRTION

TS O T ISG

N O T OO O

NI NOOMNONMNO O

™

o~ 00 o
— o OO

N O

D\DCJ':]‘OEDC)

N(‘\I\DWOGNO?\%NOD(‘J

My g st P

“TARN

Nl NaNoRaRalls g

OSODOODoO0

OCNOOOONOCODOO OO

I

oo OMTOoOT oo

SCOOOOoOo0

QOO OoONOOOoOoO0O0O

OODOoOOOoO O

oo
OO0 —O

)
O=OO0 Do OO O OooDoD

oo OooOoOOO0

00
OO ODO~D

OEOOOOOOQOQOO

i0
18
10
10
10
10
22
0
10"
10
10
10
20
12
18

1

107
10
10
10
20

20
20
10
20
27
10
10
28
12

FI. WORK PT. WORK

10
22
22
26

10
20
I8

10
20
20
10
20

48

12

28

SN

126 { 10
128
120 1 12

121

122 | 18
1231 10
124 1 10
125

130 | 10%

381 10™

131
13210
134 | 10
i35
136 {12
137
13
139 | 10

140 | 10
141
142
43
144 | 20
145
146
147
148 [ 10
149 10
150
151

1

1127




TABLE D1 cont'd

o =t
C OO CTCOO OO0 OO0V OC OO —~0OC OO~ 000Q

CSCNOoCOoOCOO

o =T
COOCOCOOOoOCOCO0OVOCOMOCCOO~0C00

oMNCOCO

SCH. RUN | BUSINESS

o

"W o o
i DOOCONOO~—~ONOO

OOOOOOQOO ~NO O

o i, o o0 (=]
OO0 OO=~0O0C MO DO OCNIDO—=—0OMNOO

SOC, VISIT

oo
COoOMNOTHMNMNM—O N-J'“r-"NC:xo-:t'-r-:r-:r\DE-:rNc

c
O—O oI

el
OC’D'-TD'-""-?'!‘I:FCD "t"?l“‘-f"r\OO\D-c—‘ig'T*\t@‘—‘g'ﬂ'Q

o)
C)-HDE\QH

WORSHIP

(=} b () o O
cCoo— o —O QENG"!OO#ONNF%N(*‘(‘*(’“Q

O <
RV—=OcNt —

3 ! ol - o
cooltvato8lacncnoFTornnanmRalo

10

RECRTION

OZOO"TOPI"I‘O CODLTOCOTOSOVALTO

14
14
0
0
0

= o) )
OO TOMN—0O TOOLROCO—O0OVCMOTO

<t =t
=~ OO

SHOPPING

NSO TN OO TOOMNULOONNTTTO

O
[ Hal Rl ol Ny

<5 o OO
— N NIOOCN—~CO TOMNOMUBOSD —~—OoOnNMWTTO

o

FARM

DOCO0OD OO C OTOOOOOOO0COOOO0O0

~l
SO0 O— 00 OoTOCODOOCOOOT OO0 0O

. WORK

£3

(R
DWW OOT —=—~0O0O000CD0OQ

COCOWo

N’

(of R
SOV ONOoOO T O—OLCOO—~NOOODOOO OO

SOoOOOoOwWo

“FI. WORK

5
10
12
10
12
10
10°

1
8
I
25
28
10

10
20
12
20
20
10
12
12
258
22
24
107

20
24
[

2
10
36

10
24
8
24
10
12
10
10
25
28
10
10
22
20
12
20
10
12
12
2
24

..
I

20
14

10
36

SIN

2120

9
2

3
153
154
155
157

1

|
158
15
160
16]
16
163

] 1'\“"
165

166
167
168
169
170
171
172 | 12
173 | 28
174
175
176 | 10*

177
178 | 24
179
180112
181
182

130



sesodind din se10 10] sdnoid swoaul sy1 1o sAiRd d Jo Surfezase ouy Ui PaiapiSHOD 100 1AL
sjuapuodsal 353yl ‘Jaaamol -axzuucnsanb sy jo vonrod 213 dul 3yl [11) 10U PIP O SJUSPUOGSAI 107 SAL JI0.M SWII-[[u] JOF patunsse sdii Sem-2G0 ] .

povediayy ¥ popaderojeg g

133 BlEp 2Y) UI SN0 3Y) 1B CHT PUR ‘6] '€A] SUONRAIIISG()
ol 0o 0 0 0 0 0 0 0 ol b g 0 0 0 0 ol 0l¢sl
9 0¢ 0 0 0 0 i < 0 3 ¥ 1y 4 8 0 O 01 Ol | F6t
0 0 g oy Z Z T il 0 0 0 0 < ¥ 0 0 Op QF 1 £61
9 ¢l v 3 0< i [ P z ¥ & Ol 0 0 0 0 7T DELTET
4} ¥z O 0 0 0 Zi <l 0 0 0 0 0 0 0 0 Z1 [AR R
Z 1% 0 0 ¥ 9 [4 1 0 0 O 0 0 0 0 0 01 01| o6l
< 8 t 8 91 il Z 12 0 0 < ¥ 0 0 0 0 QI 9z 1 681
0 0 Q 0 0 0 0 07 0 QO 0 0 0 0 0 0 <O0F Olyesi
0 0 0 0 Z ¥ Z < 71 0¢ z < 0 0 0 0 o7 0Z; i81
¥ 0 -0 0 8 8 3 0 0 0 0 0 0 0 G U al w1981
0 0 0 0 ¥ ¥ < 4 0 0 [ Z 0 0 9 9 ¢l [ARR33
0 0 0 0 0 0 Fi ¥i 0 0 71 Al 0 0 0 0 Z1 21 ¥31
0 0 0 0 81 1 9 g 9 9 01 o 3 8 0 0 8 QI ] £81
Y Hq v 3| ¥ sl A4 4 Y g Y d Y d X d v d
SSANISO ! NOY "HOS | LISIA 208 JIHSAOM | NOILADTI | DNIJIOHS Wyv4 HHOM Ld MIOAM 14 NS

: PIUOS [G F1dVL

e Cem e 2



APPENDIX E

pi elolelslolololelslelslolojolelololafelofelelofofolelele

BUSINESS

il slsleololclelelolslelsloleolalolelelelalealolololslals o]

o
Lo} ~l
OOSOOG-—'Q-ZGOOOOODGOCO-—-MOOOOOO

SCH. RUN
A

e
ﬁﬁGQODC’;S’r‘ﬂCrDODOOOODC‘OG‘%—*C‘OODQO

M |

"(0!\03?0&;OOuOOOOOOQQQDﬁloochOO:fO

XPENDITURES

(] [,
228 RecRo0cRoocowlooSRoccoocslo

SOC, VISIT

o
l“fOOCCDOOCJClGOOOO-IOOOOOOOG-JOGOOO

FARM

o

NIOC OO0 CLOOOO~00000DOOOCOO0OO

o,
o0 -t

E{cooocwomow~oooococoooocooggc
[+ 4

O

2=zl e o

a”mmooooﬁo cloccocfococooocoo®fo

<t

219 7 F
%H{ooooocoomoooﬁo SO0C0O000O0O0QQOO—O
cﬁw o

= - wy o &l

c NCcCooo0o000UOoOOoONOONOODOCO0oDOo—0O

210

o 7.4

“ o < o

EE<gooﬂogggNROOONO%300800000080

215

e

L (o ll =
gwm%8@Noﬁﬁgégﬁocgoﬁgoo%coooocgo

k-

5]

v

bod

=

b=

e

L

(a8

2

COOoCOCCO0OOCCO0OOOOODOCOOOCOOCO

132

RAW DATA: RESP

—

IO OO OO OoOOCC OOOOODDC)OCODOOOOOOC

8g_8 8 888R =

OOOO!‘*INOCOO’*OO CﬁIO Ot NOOO—~O

kly travel money ex

ee
120

¥

El. W

FI. WORK | PT. WORK
B

-

(=

50

RRE

-
a2

o
PocoRARtoYco2cBoR o
N wBE

TABLE
lS
19 |0
0
?.2
23
24 |0
5
26 |0
27
28 10

3N
2

— ey e T e - 00 O

. ;




BUSINESS

OOOOOOOOOOQON.D%ODDOC‘OOOOOODOOOOD

—

¥ _o
wloleolelolelelslelelelel el lelolelefsleleolelellelselolslele]

SCH. RUN

OO0 O0OO0OO0OCCOO O OO TCOOCOOOOOoOOOOCOOOCO0O

O

COOCOOOOOOOUDTIOOOOOOO0CO0OOOOCOOOo0

SOC. VISIT

o o -
OO"‘DOOCJOOO~OOOOOOOCDOS?—'OOOOF-HQIOO

120
20

o ol o (=] o =t
MOD—*%C)CD{"JOOOOO'DOC)OONJODON\DODDOOONSO

WORSHIP

%gQSgOQOQOCJDOQOODO%O%E 2800%000—'

<
)

20

=R T O
o™~

o ol
< —*OOO%OOOOOOOOOF%DEQR\DEQOHOOF‘"‘

e

2 SoR%

" o
Pl e lBocRocococococcoFoame

FARM SHOPPING | RECRTION

8000GOOOOOGOO'DOODOODOQDOQDOOGOOO

)
el lslslolelelolofelofloflefoleofololeeleleRelselele ol ol

COoOCOCOOOOoOCOOOCOOCO OO0 OO OO0 OO0

COO0OQOQCOOOCOCOCOUOOOOOO0OO0OoO 0O 0OCoO OO0 OO0OO0

FT. WORK | PT. WORK

‘ o
.—r

%oogﬁooogoccooom

R c0oR208B002Re23

© 0R0BcoRoootool ot RolocR828R

TABLE E1l cont'd

S'N

IO =y VOLO-0 O — ey P O —t e Py \r, I~ &
(O £ 60, 00 00, 0, 00 60, 00 o, or, =T -r—rqﬁﬁvrﬁﬂﬁﬁm-mﬁ- VA0 .-nfig.-n

133



TABLE E1 cont'd

OCOOOOOOoOOOOUoOOoDOoO OO0 OO Oo0

{w i ine J e[ o B o o Y s o e e o s i e e e o R e - e I - o o oo I e . s e B e v o

LT Liwp "y
ODD-—:OCDOCJCJDCDD:Z]QDQOD\OI“OOODDODOOOCDO

. ey e o
SOCHMOOOOooOOOooCoONOoONOoOL OO oeoOo0

SOC. VISIT | SCH. RUN | BUSINESS

o oo ' o o
el Re ks Ao ke b Ee b T ke R e e = T ke R R R =R R L == N

o ) o o < o™
DO(‘\IO%OD!‘HO%DQTCDOOODIQCDOODDMDGQNOTTDOD

WORSHIP

]

[ o R o
DODC-DODFIOGQC’:JEDOTHE\OQCJO*HO—'DOQODDODO

=+ . v | %CA%
DO QOHMOUOoOoODoOItToOOoo OO DO QoC

OOCDCJCJOOOOOQODOOOOQQQOGOQGOOO%ODD

N ) o
coooooonolococoloococoocooooccociooo

SHOPPING | RECRTION

L) Q
5 =} [ ™ tn o

-FARM

20 oo - ! v ]
C:'I‘~F\IC'QCDOOOMDONCJOEQOQOWOOHOOOOQOOQO

&
el dolofofalofolofuufalsolafuJoloRuoinE oo oo o ale e o)

=)
A .
CDP-ICDCDDOOODOOQOODOOOOOO%OQOOO%OOOO

h¥a
a8 .
53 Do OoOOCOoOoOOOoo OO oo OO oo O
=
E COCOOLOOQOoLoOCUooOILoOoOoooOoo o oo oo
~ (;g ‘ oD O .
o REE B 82 & AYY L8
p-oomﬂmomoormo—«:)o-—-nﬁ-—‘oonMﬂoooooooooo
=
I 888 8 83 NS0
L,

‘:DDv—l-—HOv—'CJ-—*HO%CDO«\'—*'\R‘#O%%@DOGDOODOOO
» . :
= — oy vl S lle s M S B o8 I o JRT SR = ol s W Wen B B WIS T BT olb SR )2 o) wesr
\p] \O\D\O@\O@\D\DOI‘--P‘-T‘F'-PFP~~{“*-P~P~DOOOOOEdBBDOGDEfJ£COg:(]'\c}‘\

ooz

134



BUSINESS

o
=lelsjslololslislclsieclslolslofloloflsleloflolola} s leofelelo oo ol

(=)
CO0O0O0CQOOOLOOCOVOQLOOO0COONOOOODOODOC

tﬂ-..
OOOOOQQOODOOODOOOOOOOOOOOOOO-—DOO

DOOOOO?OOC»OOD:)COOODDCOODDOOO%DOO

= oo O o
oo O aOONQNNO\Og'DODGOOOOONOONOO%CJOO

A - - TN T .

WORSHIP | SOC. VISIT | SCH. RUN

‘ = L= )
ORF-IOC-OOEIOEOOPG :}PJOOQOOOOOOD%DO:P;GOO
o3 o _©o o o 3 O
IS~ OO0 0O~ 00— D0V O0O0O—00000 ODOO—=0O

D

o _ (=N o o~ (=]
OO QOO TOOOOOMNOO QLU OOLDOIFC O TOOOTOQ

SHOPPING | RECR'TION

FARM

mleolsloflalefcleflelslolofoislialoleleolelols o olslelsle e o lola e

COO0OOQOCOOOO0OODO0OVOOOCDOOOOO0COOOOO0OO00

A

24 )

'_O CJCCC)C'O'—OOGOOC~'J1COOCOOGOODQSODDOOO
=

Fihs

R r 9 £0

OO0 CO~0000O~0ONCOC0OO0000ORCoODO0

il b o (= ( 2

=% = P _ o % __& Boo 7

510 cofZcoBloRolonNocoo2RBoocoRoctocoo
Loy

—
(TR 3 c}\) (o0
ﬁt crnSRoocRrmoRroto dYoec BREcBoooccoloo
ol
< |/ , Isagdnwieae. doxuvrEosaldNal
26 lhznsnga3s8E238E688s NCOITARRRSARNAA

|

135



e

SEOPPING TRECETION

TABLE E1 cont'd

BUSINESS

OCOOOOCC OO0 OoODLLOOODOOOoCOOOoO0

.

DOQOLUOODOQLIVDL OO0

SCH., RUN

COOCLOOICOTLOoLLOOLLQLOOLOLoo0OIOOoQ

xR Rl we i an X ou I wo J on o b o Blw 3 e Jonv I e 3 e Lo B ws I e s Jh e o Rl owe e ovy T oue B oo e R o R s I e B o R o

SOC. VISIT

oo ' o : Lo o
ooo%mopoDoomcaoooooooooooomoaoow

NoRay o =t ~l o
SO0 NOOONTOOoONO LOoQOoOOO0oOQDO 0000 N

WORSHIP

) [N
LOOOOOLOTOOOORLUCOQLOLOODOODOLOOoOONS

-‘DOCDOOCJOOOgOC’OQOOOOOODOOQODDOOO{‘d

20

DDCJOC}ODQQOOGQQOOSQQDC‘OC:JCDOCjCJDC:)CJCDC

' o

)

jow o <o
-ODO%OOOOOWONOC)OO'-I‘OQQODOOOONODOOCD

T < o ow o]
OO OoONONROoOOoOMmMOoOOODoDODOoO0 00000

N

i o i st At b gy

é ooo%ooooocooocoooooocoooocoooooo
<
b

oocgoooooococooooooooooooooocooo
el
Il g .
Qo c 0o o0ooOo0OUr OO0 ROLOROO 0 -
o
& R R el e e Ry R el = e e g R =
el o ©
&4 & o = o
OO0 0000 TONOSNOCDODOOHOCODID-ITDODOTO
oo
» ] - -— = 1 - —i Y I 4 W
BN RARANRAREE 4% 4S5 E2RNARAR

P

Ry

TR A e -

B e W VL TR

136




TABLE BT cont'd

BUSINESS

OCOOOQQCOOOIDOOLOUOOOLOOLOCODO0CTCOO0

oo s R o T e I e B s I e 3 o R Y o s - R e o e o v s I o o i J ot i R e N e s J e e R e e

e

i (MO C o0 OOUOOOOOITLOOTOOOToROTOoOO
o=
.
B o) o e R = =Y Ry R Y g Ol - =1 = 1=
-
a jun )
v &0 o o e P < )
OO~ 0ol AAOCOOHVOVOONOODDOOE OO0
8 _ .
| g DO o RN e )
“ OO&OONNMOOOOONOMOONOODOOOOOOO%O
- :
- < o : o
ﬁ coccoolococoosoccRoccecFooonedFoco
rz
o
B o e - o oo
PO R OO POV OD OO NCOOROREOO®
@) S ' _
e coconnocotooosooBooTFooconccoBoocoo
oy .
-
v, \D = -
Koo ooooodooolRonNOoNoOIoo0omOOOO
AN 2
> < o o
= coBocoleocooooo@ooRomoooloZoZSoo
[l
I
= o o ~
M mlocBecocS8cocooceeceSowocoofeRoocoo
EE- te v o N v wo J b N J wn R o Jom. v B o R R T J - J o Bl o S - o o R e J o o Jons o T o Rl e Y o R o
X ' -
oy
e R R P e R Y R R e R R W R RN
o] -
£e
Oitlooccoo~ocoooonooo oooocoooowoooooo
=
& = <
CQOQOVROOOCLOVLOOCCOVDODOCDOOCIOTOOOD
h
s &
9 DCD%CDC‘JCD--4C>DDOQCJC}DOOOCJD%DOOQDGDD%Q
=
i - 2 = o o)
COMNOOOVOOOOOOOoUOOFrOCOOOOMOoOOo 000000
y [ [} o1 ") e 1 — O T — Y. ' "
5 REREEEBE B BRI ER IR EO R ORI B EY

-+

[P

5

e s L il R

‘
I8
!



e = i e
i e e e

pousdiayy v pouwedaicpg g

‘SIS0 2DURUALEW 212134 PUE

sammyrpuadys 1eng jo dn apew a5 W23 10 sANVPpUAN? (2B ], "2ge ] 2ul Ui sasodind du [ie J0J soUUS SU $013Z 346y Sapuodsal Summo )
125 BIED 3 Ul SIH[IN0 21) 218 C6 1 PUE t5] ‘€6 SHONESAIIsq))

0 <6l
a1
61
€6l
16l
061
681
331

-

s
O
SOOI Oo0

1y

mchO‘NOO(DD

Moo oo oo OO
Tlooooolooo
Rooooiooo
oo ooolooo

Liooooolooo

Dcosoolooo
TloDOoo OO O
Moo OO oOO

T,

pllicocoococlooo

SSANISO HoS | IS

Do o oo o
Fllccooolooo

s
~

0
0
0
U]
0
0
0
d
3

Diiooooolooo
Nicocooloow

Mo oooolo oo
fa
&

2
-

DNIdJOR

m——

NV

p
cd

HHOM Jd NS
PIuOd T3 ATAVL

JIHSHOM

g

——

1
i



6¢€1

0 0 0 0| 00s| 001 0 0 gL 0T| 0O0L| 001]| 00€E| 0001 0 0 8¢
0 0 0 0 0<€g] 00T| oOcl 00t €T €C| o€l 00€| 0091 | 00Z1 0 0 LT
0 0 0 0| 000T| 0001 0 0 o OF| 00sl| 0007 [ 00€T| 000T 0 0 9¢C
0 01 0001 00s 0 01 00s| 0001 0 0Of 0091} 0001 | OOfl L <1 09 S
0 0 0 O OSIy 00| ©00E| 00l o o] 00L] Osg) 00ST) 009 0 0 ¥
0 0 0 0 0 0 0 0 0 0 0 0] 0001 008 0 0 €C
0 0 0 0 0 0 0€ 0z 0 O Go6| 00S| 009f 00t 0 0 [
Ot 001 00T| 00T| O00t| 00T| OOF| 00T 0 0] 008| 009 00St| 0001 L4 SL T
0 0 0 0| 00Z| ool 0 0 0 0] 0001 00S 0 01 0OZ1 s 0T
ger | 01C 0 0 D D] otl 08} OS] 08| 0sT| oSl 0Or} OST| 00Z] 001 61
0 0O 009 oO0Sg€| 0001} OOS 0 0| 00| 00T) 000E| OOST| 0OOR| OQOST| 0OT| 001 81
0 0 0 0., O 0 0 0] 0ST| o0£l]| ocsl | 000l 0 0] 00s| 00s Li
0001 0sT 0 0| ooZl| oOor 0 0 0 0] 0COc| 00s| COET| 00¢ 08 08 o1
0 0 0 0 0 0l 0 0| Ost| 01| 009| O0T| 00ST| 0001 0 0 €i
co8| 00F 0 0 001| 00€ 0 0 0 Q] 00TI| 009 0OST| O0ZL 0 0 .
0 0 0 0 0 0 0 0 0 0 0 Of 008] o0s¢ 0 0 £l
0 0 L6T| L6T| 005| 00€ 0 0 0 0] 0S| O00S| O0ST}] 0OST| 0001 | 0001 cl
0 0 0 0 0 g 0 0 0 0| 00s1{ 0001 006 Ll 00s{ 00¢ i
0 0 0 0 0 0 os €l 0 0] 00s| O0C L]l O6E| 08I 001 01
0 0 0 0 0 0 0 0 o€ cl] ecaTl ¢ocl 0cetl 0o e 0 6
0 0 0 0 0 01 0ogp 0Ol 0 0 0 0} 000T| QOSI 0 0 8
0os | 00€ 0 0 0 0 0 0 0 0 0 Of 0001 0L | €001 00¢ L
00s| 0€ 0 0 0 0 0 0 0 01 000] 00L | 0001 00s 0 0 9
0 0 0 0 0 0 0 0 0 0] GoL| O00S 0 0 0 0 <
s | 00€ 0 0 0 0 0 0 0 0] 0001 00L 0 0 0 0 r
QoS | 00T 0 0 0 0 0 0 0 0} oorl 006 0081 009 0 0 €
0 0 0 0] 06| 081 0 0 0 0] <etl 0%l 086 Sy 0 0 <
0 0 0 os 0 0 0 0 08 O8] 0Le] OLE 0s 0 0 0 i
A4 d v d o g . 4 d ¥ d ¥ - " Vv A d
SYIHIO NYQ1 ANV XTI NOLLNOAY | AJITIIN ONIHIOTO | ONIAI3d ANTY N/S

SAANLIANAdNT LINOIN TIAVAL-NON ATHINOIN .

"(BATeN ) S1udpuodsal Jo samitpuadxd podsuril-uou oW 14319V L

A XIUNIddV




6¢l
0 0 0 o oos| oot 0 ol €| oz| ooc| oo1| oosel oool 0 0]
0 0 0 0| ose| o0oT| osi| oor| <sz| sz| ost| ooe| 0091| 00T 0 0| Lz
0 0 0 0| 000Z| 0001 0 0} OF| OF| 00ST| 0001 ¢T| 000T 0 0] 9%
0 0| 0001| 00 0 0 00S| 000I 0 0 0091} 0001 | 00€1| 0OL| OSI 09 ST
0 0 0 0] oSty 00r] 00€| 001 or| o¥ L] 0S€| 00ST| 009 0 0| +T
0 0 0 0 0 0 0 0 0 0 0 0| 000f| o008 0 )
0 0 0 0 0 0f 0| oz 0 0| 006| 00s| 009| o0€ 0 0| @
osi| 001 o00T| 00T| 00€| 00T| OOF| 00T 0 0 008) 009| 00ST| 00O1| STI sL| 1T
0 0 0 o o0oz| ool 0 0 0 0| 000T| 00§ 0 0| o0zl S| 0T
oct| 0ic 0 0 0 o| ozl 08| 0sI 08| o0sT| ©SI| oor| osz| ooz| 00i| 6l
0 0| 009| o0s€| 0001| 00§ 0 0| Qob| 00T| 000€| 0OST| 000F| 00ST| QOZT| 001| SI
0 0 0 0], 0 0 0 0| 0SZ| O€r| 00s1| 0001 0 0] 00s| 00s| LI
0001 | 08T 0 0| oozi| oot 0 0 0 0] 000T| 00S| OOET €f 08| o08{ oI
0 0 0 0 0 0 0 0| Os¢| OSI| 009 00T| 00SZT| 0001 0 0| I
08| oo 0 o oor| oo€ 0 0 0 Q{ 00TI{ 009! 0OSI{ 0L 0 of- *l
0 0 0 0 0 0 0 0 0 0 0 0| 008{ o€ 0 0| <l
0 0| 46T| L6T| 0OS| 00€ 0 0 0 0] OOST| 00S] OOST| 0OST| 00O1| 0001| I
0 0 0 0 0 0 0 0 0 0] 00SI| 000T| Q06| 0OL| 00| O00E| I
0 0 0 0 0 0] os| sl 0 0] 00Sf{ 00T| O0OL| O06€| 081| 001| oI
) S 0 0 0 0 0 ol o€} <I] ecoz| oosi| ose! no 0 0 6
0 0 0 0 0 0| o0og| oSl 0 0 0 0| 000Z| 00S1 0 0 8
05| 00€ 0 0 0 0 0 0 0 0 0 0f 0001 0OL| 00OT| 00S L
00€ | 00¢ 0 0 0 0 0 0 0 0] 0001| ©00L| 00O1| 0O 0 0 9
0 0 0 0 0 0 0 0 0 0| 0oL 00 0 0 0 0 ¢
0oS | 00¢ 0 0 0 0 0 0 0 0} 0001 L 0 0 0 0 ¥
00€ | 00T 0 0 0 0 0 0 0 0| oorl! 006 008] 009 0 0 3
0 0 0 0| 06Z| 08I 0 0 0 0| se6€l 0ost| o086| och 0 0 rd
0 0 0l 08 0 0 0 0l 08 o8] ocel 0Ll 0S| oS 0 0 ﬁ
yi __d v g ¥ g Y gl ___ ¥ d Y d v g v g
SYAHLO NYOT ANVIIXT | NOLLYMOAY | AL | ONIHIOTD | ONIGI3d INTY N/S

‘(BTeN) Sudpuodsal jo samipuadxa podsuriy-uou Apuow 14 319¥ L

STANLIANAIXA LINOIN TIAVAL-NON ATHINOIN SINAANOJdSAY 'VIVA mvd

A XIAONIddY




g

0 0 0 0 0] O0F 0 0 0 00E| 00€] 000T| 00SI 0 0 09

0 0| 00S1 0} 00sI ocl 0 0 0 0001 00L| 000T| 00S| OSH| oSt 65

0 0 0 0 0 0 0 0 0 Q0S| 0OT| 006 0Q0L| 009| oOOF 8¢

0 0 0 0 0 0| 00T1 | 0001 0 0 0] 000T] 0001 0 0 LS

0 o 00§ 0| 000Z| 000l 0 0 0€ 0001 00¢| O081) 0001 0 0 9%

0 0 0 0 0| 00T| 00| OO 06 00| 00€| O00L| O00F| OST| 001 59

009) 00€ 0 0| 000t| 0001 0 0 0 00S| 00T 09sT| 00T1 0 0 s

0 0 0 0 0 0 0 0f oOFl 008 00s| CGOTI| O008] 00€]| OTI £S

0 0 0 0 0 0 0 Of oFl OsL| 00g| O0OCI| 008 oOor| o<c cs

0 0 0 0 0 0| 00T| o0orf o0os 0 0| O0ZI 0091 009| oOoOF I

0 0 0 0 0 0 0 0 0o 009| 00T| OOFl| O008| 00E| oft 0s

0 0 0 0] 0001 00s 0 0] 0s1 00€E] 0001 | 00s+| OOLI 0sE| 00 6t

009| 00¢ 0 0 0 0 0 0 0 0001 009 | GO9I | 0001 0 0 8t

0 0 0 0 0 0 0 0 0 000E| 009 0 0] 00| o002 VA 4

, 0 0 0 0 0 0 0 0 0 00T | 0001 | OCOSI| 009 0 0 ofr

0€9| 00¢ 0 0 ) 0] 008) 0OsT 08 000t | O0001| OOIT) 00L} 00F] o<1 v

0001 00s 0 0 0 0 0 0] 00T 0001 00S| 000T| 00Tl 006| 008 t+

0 0 0 0f 00s| OO0t 0] 00Z Lo 00St| 00OZ| OOST| O08| O8F| O0<I 134

0 0 0 0 0 0 0 0 0 0s9| 09| 00Si) 005l 00S | 008 ir

0 0 0 0 00s 0 0 R 00cT 000} 00CT ) 0Ol 00r oL 5

0 0 0 0 00s 0 0 0001 00¢| OOST| 0DOT| O8€| 08C oF

0 0 0 0 0 0 0001 000T| 000€} 000¢ 0 0 6¢

0 0 0 0 00t s 0 0f 00L} 00§| 0S| 00€ 8t

0OL| 00¢ 0 0 0 0 0001 00€| O00ST| 000t 0 0 L€

0 O 0 0 0 0 0 0| 0001} OOr 0 0 9t

0sT| 0€1 0 0 0 0 0 O 00s) O0OE€| oOF| 00T 193

GOs| 00T] 001 0L 00t 00l 00T 00s| 00S) 00t 0 0 13

0 0 0 0 0 0 Oce| 00T 0001 | 0OOL 0 0 £t

0 0 0 0 0 0 000f| 0Q0S 0 0 0 0 ct

0 0 0 0 0 0 0S6| O00L| OSs| 009( 0S| O00€ 1t

006 | 00s 0 0 0 0 00L| 00| 00TE} CGOsT| 00€| 00f 0ot

0 0 0 0 0 0 O] 00Z) OOCt! O0OS! 0QSZT| 001 6¢

Y g Y 2 Y g A4 3| kil g 4 2|

SYFHIO NYOT AWYVY 1Xd | NOLLYOIY ONIHLOTD ONIAI34 INTH N/S

Pauod 14 41494V.L




TABLE F1 cont'd

OTHERS

e
: 2 RoBoofoos
§OOOD N%OOOO\OOOOGOOOOOO o0 SoOxl

LOAN

, = z
OO0 oOoOODOOO O TOOOOONOOCODoOOO—~o0Oo

(9o | o 8

a} — —
OO0 O OO OCOOOCONMNO OO OONOCOO O OO0 O—~00C0C

?‘ =
oo B 8808 Re888o 8800880 BoBooREE
= 2
lolo oo 5888.88.888.88.888. . 8.8.0858,
7. 1
Ol 28 0 00BoBoooifBofooBocioofocioo
iz,
K=
ﬁ p%gooo—‘o%r::QOtl—ﬂgogoomoogoogocggoo
B oogo2880iBorBo0BorToTootRotsios
i':
—

§992923398L9H90030939 o§%o§2%og
- - , —
2| Br8Rss%8,28,.88..8.8%85858 58233.8
|~
-
et

1000 (2000 {0
2000 13000 |6
1000 |2000 |0

600
0
iy
2

0
500
100
0
200
“1‘

0
800
2
400
600
0.
300

FEEDING

900

2
{3000
3000 |3
3000

500
1500 1600
00O
1800
4300
2500

17

1600 | 700
3000
1500
3000
1800 |200
650
1300
200

1000

4000
15
2000
15
5000

581

1000 | 3000

00
500
000
200
000
800 |1
2000 {3000

/

50
1300
2000
1000
2000
500
1000
2000
800
1000
1200
2000
/

500
1000
300
800
200
1000

104

= co
no o
§8§8003§?8§ouoooco§§§ﬂ§ooocooggo
< — 0l en b =M TOHOT-WVOHO —0en T
5 RaneseaBEE82888882 2RI N RRRAAAd




TABLE F1 cont'd

OTHERS

-

<
§OOOOON§-OOOO‘OOOODOOOOOO%O%OD%OON

[
st b
§OOCOO—-r-lOOOO%ODOOOOODOD&ID§OO"‘}D03

LOAN

o S

L4
— —
.OOOCODOCDOC.‘JOO&OOOOODIOOOOOOOOOHOOO

Q@ <o 8

L —

2l o-5858. 85,8588 .88, 8.8, 888,
ol 005882 88,258.82. 8880880888
| L 88ocoBoBocoRtfolecBuofootootizos
D58 0oBoBooclBBoBocBoctoctostoo
E 2 0020828088 a0 80R9090028.8980 2
Pl oofo32808RotR0oRe2FowssioRRos
2l ges¥esis 58 55..8.878588 28ns. 2
:

Slpassesss. 85,5855 528888 58558,
2| E 9828808 SEg REEERaRzRReERagRst
| BrgsfsRE sfy0888885885888ms0s0at

RENT

S/N

_-—n-—-.—.——-.-—.—-..u—q.—--—u.—.—e.—-—t—-.u—..——-.-.-—-—-—-ﬁ

94

5

96

97

o8

99
00

0
03
04
06

1

i

I

1

I

1

1

]

1

1

2
2]
22

142



OTHERS

LOAN

o
23 .8__78_% 2__3
<loocooocco~nNoRoo-- —O0COCOoOROONOO0CO00
BRohoolis @ 5.8
mlccococcooRBRBcldocllBeloccoRBRocoPBRocoocecoco
2 _8 z ° g
I OO OO PO O~ 0000000000 ~0ROO

aa}

g g 2 .
DO OO OOONMO OO MHMOQOOO = OO QOO OO OO OO —COOoOQ

EXT. FAM'Y

18858, ... 8.5, 93¢

=—_OQ Q=0 —

RECR'TION

28
aagéoacga %% 25828 ___8_ 883 _sz883
2% _

OCOLOOOOOCOOOOOOOOM—~00Q

o%c%omcoc— OOCODOOOCOOOOOOGO&%OO

UTILITY

T ® g3 ERERE

F‘ﬂOﬂ'OOOO%OI“ONC-‘—“-—‘O '-'Ol"'f O$D i N e Nt

co

TABLE F1 cont'd

3ol ccosSofotcl8oPRE8cRsoreoaoRE
> 7
%*fg%géﬁoéo%%g%gcgg%%g :xgoooégggé}:}c
Q
olrEes 5855885 Bas88ss. . 8. Ess.
AN R R
'LI *y
) REEsEreEpEEER 8EBEERRREE3E8ER 8

7o ~ 6 o 7
E<§OL§§§oﬁ£cz§?cﬂoooJoooocogmcgéﬁg
p e 2225 mo ggx! - Sg 281

MO~ NMT OO~ —-0000~000000~—=0 & ~0fM

S e RRRS RS RT ey 2959229593 RARAXRR

i
P gy e e p e g bl e g g g g s e g g e gt g e gy g e e S ety e g e

143



0001 | 0001 Q0S| 00S| 0001 | 0001 0 0] 000Z| 00SI| 00SE| O0ST| 00001 | 000S 0 0| S8I
0 0 0681 068| 000T| 00TI 009 | 000I} OOST| 000CT| 008 00S] 00LT ] O0St 00s 00T | LSI
009 0o+ 0 0 0 0 0 0 0 0| oozl 008! 00ST| 00<1 08 0gSs{ 981
0 0 0 0| 0001| 0001 00| 00T OS] 00€| Q00| 0001 | 0097 Q0TI 009 00t | €81
0 0 0 0 0 0 0 .0 0 0] 008 00+ 0 0 0 0| #8I
0 0 Q 0 000t | 0001 ocs | 00€ 0 O 0€8r| OSLT| 00ST| 00Ol | 00ST| 0001 €81
0 0 0 0 0 0 0 0 0 0| 0001 | 00OT| 00OE| O0OE| 0001 | 0001 ¢St
006| 00§ 0 0 0 0 0 0| oob| ooz| 008| 009| 009¢| 0oOE| ©00s| oos| 181
0 0 0 0f 00ST| 0001 0os 00T 0sC 0S| 000t 00c| 000€| OOSI 0 0| 081
0 0 0 0 00| 00T| O00I 0s 00| 00T| 008 00s| 000F| 000T 0 0| 6L1
0 0 0 0} 000T| 0001 0 0| 00ST| 000T| 00C 00T | L1991 £€8 0 0| B4l
0 0 0 0| . 00S 00€ 0 0] 0001 009 0o0L 00s| O00R'T| OOLI 0€8 0ss| LL
0 0 0 of 00sT| 009 © 0 0 0l 000F| 000Z) 0008| 0009 0 0] oLl
0 0 0 0 GOOT| 000Z|. 0OE 00T £9 €€ 000T| 0001 | 000E| 000OT 00L 009| ¢LI
0 0 0 0| 000F| 000Z| 000Z| 00S| 0OOE| 000T| 0008| 000S| 00001 | 0008 0 0| rLI
0001 00< 0 0| 000Z| 0001 0 0 (0,4 0S| 000F | 0081 000E| 000E 0 0 tL1
0 0 99 99t 0 0 0 0 or or 0 Of 00ST| 0001 | 00T1| 00T1 Ll
0 0 0 0f 000Z| 0001 0 0 0 0| 000T| 000T| 000T| 0001 0 0 141
0 0 0 0| 0Q0F| 00TI 0 0 0 O €8s O0sT| 000T| 00T 4 ¢Cl 041
002 Qa< 0 0 Q01 5 B {i0E 0 0Ol 0061 0C0T| 00Ch! Q05T 0 0] 691
0 0 0 0| ooss| 000z 0 0 0 ol 0 0| oose| oooz| 0001| o0S| S91
000C 0 0 0 0 00s 0 0 0s 0 0 01 000t | QOSI oSt 00T | L91
0 0 0 0 009 O00F 0 0 0 0 0 0} 000€| 000E 0 0} 991
0 0 0 0O ool 00s| 00C 00s 08 OF| 00OE| 00D} 000S| 00OT 0 0 S9i
0 0 0 0 0 0| 00s 00¢ 001 001 009 00S| 000E| 000T| 00F 00T | 191
0 0 0 0 0T 001 0 0] oz¢ 00C| 08| 0€T| 00FI 008| 0s€ 0ot £91
0 0 0 0f 000Z| 0001 0 0 G 0| 0C<l 00€| 000F| 000T 0 0| @91
081 o< 0 0 001 08| 00l 08 0= ol 00| 00C{ 000E| QOOI 0cl €L 191
0ot 00Z | 0001 0OF| 00L)] O0F| O0€ 00t 0 O 00ST| 0001 | 000T| 008 0 0f 091
0S1 00€ 0 0 £¢8 Liv| OFl 00€ 0 0l 0sL €EE| OSLT| 0001 0o 00T | 651
0 0 0 0] 0001 ] 0001 00t 00s 0 0} 000€| 00OT| 00OE| 00SI 0 0] 8¢
0 0 Q 0 0l 00¢ 0l o0ozi 0oz oozl 0081| 0001} 000T| Q001! 00ST| 00S| LSI
2 vl g vl 9] v d] v vl __d ' 2
SUAHI0 NYOT [ ANV IXT [ NOIL¥OAY | ALMIA | ONIHIOTD | ONIGE INTY N/S

PIUO2 T JTHVL




Pl

‘pouad 13y ¥ ‘pouad 21030g g
'195 BIEP 3Y) UI SIAI[NO Y 1w CH] PUT '+6] ‘€61 SUOHEAIRSG0)

0 0 0 0 0 0 0 0] oot1| oos 0 0] 000F[ 000z 0 0] <6l
0 0 0 0| oort| o008 0 of ooz| ozi| oozt| oos| ooot| oozt| o09| ooc| tol
009{ _00s Q 0 0 0 0 ol os] os| ooz| o00c| 000s| 000E 0 ol ser

000S | 00ST 0 0] 000¢| 000T| 000T| 0001, 008| 00| 000T| £991| 0009| OCOF| o0sz| L991| z6i
0 0 0 0 0 0 0 o| oosz| oozl 0 of oooc| oost| o009| 009| 161

000S | 0001 0 0| ooos| oool| oos| 00T 0 0| 000s| 00sZ|000ST | 0000 0 0 o6l

000Z] 0061 0 0l 008| 00§ 0 0l ozel ogsl| oost| oozi| oocs| oost 0 0] 68l
vl 4 V] g v g4 v g v gl v g ¥ qg] v

SUFHLIO NVOT | AJNVA IXd | NOILYOAd | AL | ONIHLOTD | _ONIa93d INTY N/S

PO 14 4 1dV.L




APPENDIX G

FORMULAL AND TEST STATISTICS USED

. ANOVA |
TABLE G, One-way ANLOVA {Analysis of vardance) table.

Nource of variatian | Sum of squaccs | Degreesof | Mean square Yattance

! ' ’ : frecdom ratio, F

Betweep columns | SS9, = E(X ~ Xy ire-1 MS,=SS/m-1) | MS/MSy,

Within columns Shy = E(X -Xy 113 MS\ =SS/ (1-1m1)

Tatul { 58y = 2 (X - 3(0)2 fi-1

In the table, X is the eriterion variable, which in this work was travel money cxpenditure,

X is the mean value of X over all the observatiops or units of study, X 1s the mean Jor
cach column or category considered, n is number of observations, m is number of

colums or categories in the descriptor variable.

2. Paircd two sample t-est of mean cifference.

According to Miller and Freand (1987}, the conventional two-sample t-test of
difference of means is nol applicable where samples are not independent suclt as i a
"before and after” kind of data. For this case, what are used are the signed differences of
the patred data and the test 1s whether these differences belong to a random sample from a
popidation whose mean 15 cqual (o o certain figure, usually zero. For small samples (size
less fhtm or equal to 303, the ttest s used, while it is the r-test that s ased for large
sampie.

The test statistic For cach sample iype and the assoctaied hypotheses and rejection

criterion are 48 below;

Small sampic test statistic : { =(X — )/ (S/ Jn) . (G1)
Large sample test statistic 1 2 =(X -}/ (o/+u) (G2)

Nulf hypothests: H,, : p=0 {wiere  is the mean of the popudation difference sampled)

Altemative hypothesis: Hy: =0
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Criterion: Rejeet the null hypothesis it jf>1, . | ,l in the small sample test, and f> 2,

which at a= 5% is 1.960, where « is the level of significance.

3. Pairwise correslation coetlicient |, v, between two vartables, Y and X, is:

Yy, -x, -X)

'“IEN.—VJ’EM. -Xy 1" v

The summation is over the number, u, of observations. The Student's t-test for

signilicance of pairwise correlation coetficient is:

.J g ‘
I« =< [041

which follows the t-distribution with n-2 degeee of freedom if the null hypothests is true,
i.e., if Ho: p=0is true. The altermative hypothesisis H :p = 0. The null hypothesis is

rejected it i = Il“,ln |

4. Regression coefficient of determiration, R2, and F ratio for regression analysis of
variance or test of significance.

For constant term model:

o =
R"=L——ﬂw'_?”_, (G5)
}‘f\'_—Y_r

i.e., regression sum of sgaures divided by total sum of squarcs, where Y, is the ith

observed dependent variable, Y is the n:ean of the observed dependent variables, and

Y, is regression estimate of the dependont variable. The associated standard error of

L}

cstimate, SE, is
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(GOo)

where m is the number of independeat vacables in the model, while the 1 that appears in
the denominator stands for the constant teem. The summation is over the number, n, of
the abservations used in estimating the maodel. The F-ratio test of signilicance of model

is estimated as:

R f—m—|

L »
|-R" m

[.‘

(G7)

For no-constant term model:
The corresponding for regression coellicient of determination, standard error of

estimate, and variance ratio test of significance of model, respectively, are:

Y,

2

R, = - G8
3V i
(G9)

R, n-m
£ o e o B G0
I-R,” m (G19)
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APPENDIX H

DETAILS OF PAIRED (-TEST

TABLE HI1. Results of paired t-test of dit{erence between means of MEB and MEA

Incomc n X S Or O (-lest lo.u2s.n-1 | Remarks
£roup OF 70.025

< XKD 5 -52.00 [34.82 -0.086 -2.770 Fgy not rejected.
1001-2000]1 34 339.76 503.09 3938 1.960 | Hg rejected.
2001-3000| 53 34947 48497 5.247 1.960 l**;-, rejected.
3001-40001 40 519.03 826.61 3971 1.960 Hy rejected.
4001-50001 24 90946 99042 4738 2.069 | Ho rejected.
SO01-60000 11 95000 128821 2446 2.228 Hg rejected.
6001-7000( 13 1702.08 1256.29 4885 2.179 Hy rejected.

7000+ {12 121000 971.17 4316  2.201 Ho rejected.

Ho not rejected: Difference not sigaificant.

TABLE H2. Results of paired -test of difference between means of DIB and DIA

Hg rejected: Diference significant.

Income n X S OFr G I-lest lo 25,01 | Remarks
group OF 7025

<1000 5 -196.00 19561 -Z.241 -2.776 | Hynot rejected.
10G1-2000 | 34 -.l-’i‘).lg 27693 -7.352 -1.960 | Hg rejected.
2001-30001 53  -732.83  408.50 -11.388 -1.960 | Hgrejected.
3001-4000140 84748 82794 -6.474 -1.960 | Hy rejected.
4001-5000124 -1161.21 71908 -7.911 -2.069 | Hq rejected.
5000-6000) 11 -I581.36 74455 -7.044  -2.228 | Hy rejected.
6001-70001 13 -1272.23  961.62 -4.770  -2.179 | Hy rejected.

7001+ 12 -1516.08 1054.38 -4981 -2.201 |[Hg rcjected.
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TABLE H3. Results of paired t-test of difference between means of TEB and TEA

lncome n X Sor g st lyorsa-i | Remarks
_group Or 7025

<1000 5 30000 23420 23867 2776 | rejected.
1001-2000( 34 181494 1203.71 8792 1960 | Hy rejected.
2001-3000153 234249 2239.11  7.616  1.960 | H rejected.
30014000} 40 271633 1897.79 908l 1.960 | Hy rejected.
4001-50001 24 3447.71 218050 7746  2.069 | Hy rejected.
S001-6000| 11 .1_!2(%.18 2000.86 5511 2228 . | Hy rejected.
6001-70001 13 488108 2915.04 6041 2,179 | Hy rejected.

7001 + 12 5132.58 4678.54 3.800 2.201 Hy rejected.
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APPENDIX 1

ANOVA DETAILS VOR SELECTION OF CRITICAL PERSON -

TABLIE 1a.

DESTCRIPTORS

ANOQVA details for selection of peeson descriptors for "before” case

Descriptor | Source of Amount of D Estimated Foatio - Critical
variable varialion variation variance N
Ancome BL col. means 4887322.14 769747459 342 20!
Within col. means 373040603.61 184 20383937
Total 4238692575 191
Car Own. Bl col. means 0497442, 16 2 4748721.08 2720 3,00
Within col. means  32885483.59 189 {7401843
Total 4238692575 19|
Age Bt. col. means 172739401 4 431848.50 1.99 237
Within col. means 4065953174 187 217430.65
Total 4235692575  19] :
Marital Bt. col. means T18727.00 1 719727.00 3.28 384
status Within col, means 4166719875 190 219301.05
Total 4238¢925.75 191
Hauschold 3. eol ieans 1738204.03 4 434551.0] 2,06 237
status Within col, means 4004%721.72 187 217372.84
Tolal 4238692575 191
Employment | Bt col. means 536351.57 2 26817579 L2l 3.00
status Wilhin col, means 41850574.18 189 22143161
Total 4238¢925.75 191
Sex Bt. col. means 64402.00 ] 64402.06 0.29 3.84
Within col, means 42322523.69 190 222750,13
Total 42386925.775  19i
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TABLE 1ib.

ANQVA details for setection of person descriptors for "alier” case

Deseriptor ) Souree of. Amounnt of D5 Estimated Foratio  Critical
variable | variation virtation variance I
hcome Bt. col. ineans 5882721410 7 B4A038R7.T73 323 2.01
Within col. means  187888004.26 {84 1021130.46
Total 246715218.36 191
Car Qwn, 11, col. mcans 140857 102.15 2 7042955108 12575 3.00
Within col. means 1038561 16.21 (89 560085.27
Total 24671521836 191
Age Bt. col. means 3772126193 4 943031584 R43 2,37
Within col. means 208993956.43 I87 111761474
Totad 246715218.36 191
Marital Bt col. means 1 2436360.24 1 12436360.24  10.09 3.84
status Within cof. means  233278858.12 190 1233046.62
Total 2671521836 (91 h
Houschold | BL col. means 1300548082 4 3251620.20 2.60 237
status Within col. means 233708737.54 |87 124977935
Total 24071521836 191
Employment ! BL cel. means 101802000 2 509010.00 .39 3.00
status Within col. means 24569719836 1890  1299985.18
Total 2467521836 |91
Sex Bt. col. means 8035423 1 8035423 006 3.84
Widin col. means 246634864.13 190 1298078.23
Total 246715218.36 194
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APPENDIX
K-MEANS ALGORITHM

In K-Mcans clustecing, a data set of M observations (1=1.23....M) of N
variables (J=1,23 ... N) is partitioned into K clusters such that (1) the partition P(M,M)
is composed of K clusters (1.=1,2,3,....K) and (2) ¢ach of the M observations lics in just
one of the K clusters. Essentially, the algorithm involves the minimization of the
discordance between the units or observations and their partition into the K clusters

(Hartigag, 1975).

I the mean of ihie Jth variable over the cases in the Lth cluster is denoted by
B(1..0), and the cases in the cluste by N(1.), the distance between the Hth observation (or a

unil in the sample betng clustered) and the cluster (1.c., the Lth cluster) is expressed as,
D)= 1=d=NHALD-BLI P2 (1)

where A(LJ) is the value of the Ith case of the Jth vartable. The summation of the square

of this distance over the dta set is the erro- of the partition. 1t is expressed as;
| AMK) =X I=1=M DI LD |2 (J2)

where L[} is the cluster containing the Ith case. DJLILI]?, which is the sam-c thing as
IXLL), is more appropriately called the euclidean distance between | and (he cluster mean
of the cluster comtaining 1.

Having decided on the number of clusters, K, for the particular partitioning
assignment at hand, the observations or units are :lrrilllg;:tl into cach cluster of the K
clusters by moving units [rom one cluster (o another and calculating the error,
¢|P(M. K}, for cach arrangement. The search {or an appropriate partition or cluster

pattern ends when no movement ol uints between clusters reduces the error.,
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The steps in this scarch process as outlined in Harttgan (1975) are;
Step 1. Coose a chuster number, K(1L=1,2....K) and arrange the units into the
clusters. Conipute the means of cach variable for each cluster, B(L D lsh<K, I<]=<N),

and the initial partiton crror, ¢ P(M,K)|. -

Step 2. For the first observatior or unit, compute {or every cluster, L., the

expression . o

C NGB ML) 13)
N{i.)+) CNILD -

.as "the increase m crror transfcrrling the first unit fmm 1.(1) to which it betongs at
- present, to ctuster L. [ the minimum of this quantity over all L= L) is negative,
transfer (he frst case Trom cluster 1) to tis mnimal L, adjust the cluster arcans of L(1)
and the minimal L., aud add the vicrease 111 ciror (Whicil is negative) ta ef P(M,K)1."

Step 3. For the Ith case (2<1<M), repeat Step 2.

~Step 4. I 10 unit can be moved between clusters, then stop,. Otherwise, go back

to Step 2.
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. correlatiot \parison {or the clu
Cgeuiie [ c\uslcrl

. ‘ ﬂ.
. . .

TOARS MEA £ . J : ) g
fl.*it'u.\ll'-.-.\uu\ 782 0474~ VT i ).3¢ :
PASTATUS MED 095 U8 92137 09197 0.4
FLSTATUS MEA ‘ S 3 5 X 28

AL ‘A f i N R b T ooe 2 & f

{ficients for Cluster plans with two segments Were all 1.00.
at the 5% \ev el.

the clustey plan

| variables are significant

I Correlation ¢o¢
syel in the analysis of variance fOF

g
> (Closest value 10
3 Vanable not significant

sample value

NOVA resulls for th

Between sl AR Within sum ol

SOUTES

188
185 275.240 0.000

NCOMES B (& :
MSTATUS 1.7306 3 35245 188 3.087 0.028
TA 6341 3 255.053 185 4.000 0.009
3 3 12103.407 188 9830 0.000
3 ().l('l()ﬁi(:l-i-i-l)‘) 188 ‘)0.(:5}_.:: 0.000

i Degrees of freedont.

.l | .
T Based on aclu ¢ aot lrum‘alcd LI OIS,

d ineonies A
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TABLE K3. Allocation of respondents (o segments

SN B AJSIN B A|SN B AJS/N B AISIN B A|SIN B A

o 35 2005 1 ]y o6 4 129 I [ter 11
240 1434 1 tlee 5 1198 5 1 130 bol1e2 1
34 (35 1 1o 1 5|99 5 i [13] i |13 5 2
4 F 136 1 1 fes 5 41 ]100 { 1 132 6 1 164 5 2
5 1 4037 1 1leo 2 20005 11335 21655 |
6 1 1438 1 170 s bz 141345 2 166 2 4
7000 139 4 a7t s 11355 2167 2 2
a4 ] 140 1 P2 I 04 6 } 136 ' 5 2 (1e8 2 4
9 F (4l 1 1|73 6 4 105 1 1 [137 5 2 {169 | |
0 1 L4z 1 174 05 P06 5 2 138 5 4 (170 1 |
01 1 (43 0 1t |7s or r 7 s 1 {1395 4 7105 1
(2 1 ¢ |44 1 |76 0 o8 1 140 5 4 472 2 2
3001 t 45 1t 7ot e s o jiar 51 [ o2 4
(o1 Vfde 1 21078 05 1 tnor [z s o1 |14 2 4
5 1 447 1 i |79 05 2104 4131 1 (175 2 2
6 6 48 1 1 {s0o 1 tlnzor vl o1 7o 2 4
e T T S T T 1Y S B O U A B O P OO N A I
18 1 1502 2082 2 201145 1 j146 5 2 |18 2 4
9 1+ 1 s 1 s 5 1 (1155 1 {147t 1t 2 4
0 0 152 4 384 2 20065 1 {as b 1 jiso 2 4
21006 40S3 5 (8 5 w7 s 1ftae t o1 181 4 2
22 0t 1§54 1 1 f8& 1 3 {118 6 1 J150s & 1821 |
23 01 1|55 2 4 {87 1 i |19 1 1 [150 5 1 |83 4 4
24 1 1[5 6 L8 1 1012001 (1525 21is4 4 4
25 L 1 |S7T 1 L8 1t {20t 1 |13 6 4185 1 |
26 1 158 1 oo 1 w221 111545 4 |18 4 3
27 1 159 5 4ol 1 1|31 0155 5 2 [i87 4 3
28 6 1 (60 & 192 i {1242 211565 2 {i88 3 3
2001 Pt 0 o3 5 125 0 4 L1572 4 1189 3 3
30 1 ez 1 1 e 5 [ fre 2 2|12 4119 3 3
311 63 5.2195 5 1 {1275 |19 2 2 (101 3 3
32 5 1064 2 4109 5 11285 1 [160 6 4 [192 3 3

B "Before” sey

A

mend nuinber {1 {o 6 sepenents);

"After” seginent aumber (1 to < segments).

Denueation between succeeding inconte groups (8 income groups).

e
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