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ABSTRACT

The journey to work had been the subject of
several studies. Results fromdonme of these studies
have been used to fornul ate nodels for use in trave
demand forecasts. However, virtually all these
studi es have been carried out in the devel oped coun-
tries. Because of differences in environnental fac-
tors, one cannot arbitrarily adapt their findings
for use in developing countries |like N geria. Hence,
It is necessary for simlar studies to be carried out
in Ngeria, so as to evaluate the prospects of trans-
fering results and also to determne the limtations
of the study techniques as regards their applicability

to local conditions.

This work exam nes the comuting patterns of sone
randomy selected Gvil Servants working in Kaduna

State Governnent Secretari ate.

The questionaire nethods of data collection was
utilized in gathering information on the travel behav-
lour of the selected subjects. Questions asked cover
both level of service attributes of the nodes used
and soci o-econom ¢ characteristics of the respondents.
D scrimnant analysis was then used to isolate the
maj or factors responsible for differences in node

choi ce.

Prior to admnistering the questionaires, the
di strubution by income of the total popul ation of

Gvil Servants, fromwhich sanples were taken, was


http://questionair.es

obt ai ned. Proportionate nunbers of worker were then
randomy chosen within each income group. However,

di sproportionately small response rate was obtai ned
fromthe | owinconme groups. This suggests that spe-
cial attention has to be paid to | ow incone earners
when conducting such studies, with the use of ques-
tionaires, in order to have a fair representation of
the | ower inconme group. Personal incone was found

to be a great determnar t of the node sel ection of
the studied workers. It was also found that trans-
port fare weighs heavily in the node choi ce deci sions
of the workers. This letter findings would seemto
be at variance to the general belief that travellers,
i n devel opi ng countries, are node-captive. However,
no other level of service attribute was found to be
statistically significant fromthe discrimnant ana-

lysis.

The results sugges that when questionaires are
used for data collection in devel oping countries,
special attention need be paid to the |ow incomne
earners. This would yield a nore proportionately uni-
formdata representation across the income groups.
The results al so suggest that variables |ike travel
times do not contribute significantly to the node-
choi ce decisions, in contrast to findings in simlar
studi es in devel oper countries. These findings indi-
cate that nethods of nodel devel opnent derived in
devel oped countries are not generally transferable to

t he devel opi ng countri es.



 'CHAPTER__ONE

iy

. INTRODUCTION
This thesis is a study of mode cheoice patterns of
work trip for Civil Servants in Kaduna, the Capital of
Kaduna 3tate. The study is aimed at analysing the gen-
eral factors'responsible for the worktrip meode choice
patterns of the chosen workers, There are two major

. reasons for interest in this work, namely:

(i) Workirips are the most important category
of Journeys made from the home, Horton
et al (1969) indicated that “.:.among all
the traffic generated from the home, jour-
rneys to work could be said to deominate both
in importance and magnitude...". Hutchinson

{197 ) also indicated that home-based trips

constitute from 80% to 0% of total travels
in urban areas and 30% to L5% of these are

worktrips,

(ii) Worktrips tend to be distributed unevenly
' throughout the day, most concentrated into

a few peak hours, L

Every morning and evening great flows of movement
take place between the residential areas and workplaces,
The daily movements in large urban areas involve thou=~ -
sands of pedestrians, Bioyelistsmotorcyclists, public

transport and private cars,

This research project is aimed at isclating the

important factors th&t influence worktrip mode choice”‘_”_-'\
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patterns of individuals with particular reference to

Civil Servants in Kaduna metropolis, - T

Previously, research into individual choicé.pat-
terns of worktrips has *Taken place ih Countries such as
the United States of America, Norway, Britain, France
and the Netherlands among nthers. However it is still
of interest to conduct suci studies in Nigeria., Know- |
ledge and experience from such studies would help in
determining the extent to w~hich individual choice models
can be developed satisfactorily in Nigeria. This would
also offer further evidence of the extent to which there
may be potentialities for geographic transferability of
the methods and possibly even individual models and re=-

sults.

ITﬂeré.ére as yet only few attempts made in Nigeria,.
to examine the role playerd by transportation systems
policies in travel demand malysis and in particluar on
some of the problems and o7ssibilities arising in work
trip travel estimation., C(omplexities in the composi-
tion of traffic and the distinguishing socic-economic
:features infiluencing transportation policies are the
underlying impedements in formulating and testing a

suitable travel demands model for developing Countries,

Transportation policies have hitherto been de-
rived from models developed for areas outside Nigeria -
mostly the Western Countries. It is hoped that re- .
sults from this work would assist in reflecting a |
truely Nigerian situetion in tra¥el demand forecasting,

It should also provice some evidence on the transfer-

¥



ability or otherwise of models developed elsewhere out-
side Nigeria, The latter would go a long waxy in help-

ing transportation. Enrgineer give better advice to

the pelicy makers in their attempts to solve our transe

portation problems,



CHAPTER _TWO

LITERATURE REVIEW

2.1 Previous Studies

Characteristics of wre "ktrips have been the subject
of many studies, Several nodels, ranging from purely
theoritical to wholly emp rical, have been derived to
explain the effects of ve:ious factors such as landuse
patterns, technology, socioeconomic status of the trip
makers, level of service (tc. on the choice behaviours
of the trip makers., Thir section summerises some of

these,

One of such studies by Beesley et al (197L), the
1951 and 1961 commuter ce¢nsus data for Central London
were used to draw certair useful conclusions about
Jjourney to work, althougl they made some assumptions
which oversimplify real Life conditions, They found
that socimeconomic statu: strengly influences the
residential distributior relative to work places and
that this influence doe: not decline much with time,
One striking shortcomiir,; of their study was that they
failed to account for tne influence of availability or
lack of availabllity ¢ vacant residences, Undoubtedly,
availability of vacan: residences affects the choice of

residence,

In his study, C.est (1976 b) investigated the in-
fluence of metropol tan population, siee and age on

worktrip patterns., He used 1960 and 1970 census data




on work places and residence location in 217 standard
metropolitten statistical areas (SMSAs) for Washington,

to show that metropolitan population, size and age do
not exert strong effects on worktrip patterns of metro=-
politan areas and conc.uded that workplace exert "a
strong though not profourd effect on the location of
residences", He further found that work trips from sub-
urban areas to central c.ty were increasing whereas
those within the central city were decreasing. This
indicates a decline in the role of the city core as bath

work-place and residence.

In two seperate but identical studies undertaken ﬁy
McCarthy (1977) and Ojumu (1975), it was found that resi-
dential location with respect to job location is a sig-
nificant factor in an individual's mode-choice for work-
trips, McCarthy based h. s study on a mail survey data
obtained from 2078 new rcsidents in 36 San Francisco Bay
area communities while Ujumu based his study from gues-
tionaires survey adminjctered to selected low income
earners in Lagos. In k.s findings Ojumu reperted that
the low income earners tend to walk to work when come
muting distances are within one kilometer, use bicycle
as a means of transport for distances of one to four
kilometers whereas they use motocycle, taxi or public

bus when distances are beyond four kilometers,

The effects of travel costs, and level of service
on mode choice pattirns were investigated by Ben-Akiva
et al (1976)., In —1eir investigations during the deve-
lopment of a disagiregate multimodel model for work-

trips, they found that out of pocket travel costs have
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no significant influence on mode choice, This is con-
trary to general expectations. They used data taken
from a 1970 home interview travel survey conducted in
Eindhoven, the Netherl: nds. The authors. concluded that
the probability of anyc.e choosing a given mode is de-
termined largely by factc 's other than the level of
service offered by that r.de. The authors argued that
if a car is available to : traveller then there is a
very high probability th : he/she will choose it regard-
less of the characterist.cs of the alternative modes.
They also found that socio-economic characteristics,
other than vehicle availability, do not significantly
influence mode choice. There are other studies under-
teken to determine the effects of travel costs, among

other facteors on mode ctoice patterns,

In a recent study, “topher et al (1979), found
that walking and waitin; times (out-of-vehicle travel
time) are considered moi: onerous than in-vehicle
travel time in mode choree decisions, This is con-

trary to the findings ¢f Ben~Akira et al cited above,

Stopher's study w.; done on two communities north
of Johannesburg, 8out! Africa, Considering their area
of study, the data c¢ llected, and the survey ®rea, one
would still have some reservations as to the applicabi-
lity of such models " n develoning country like Nigeria.
This is because, for the workplace survey, only 5% of
households reportcd no car while 32% reported ownership
of one car, h5% reported two cars, add about 19% reported

three or more cars This means that the sampled popu-



lation on which these inferences were made represent s
moderately high income, high car ownership group, the

type of which is difficult to come by in Nigeria,

Clemente's study tends to confirm the above gsser-
tions. Clemente et 2l (1976) studied the commuting
patierns of some male employees of a .large manufacturing
facility in rural Illinois, and found that the mocdel of
metropolitan commuting ic not applicatle to non-metropo-
litan rcgions. This would seem to stress the need fcr
developing appropriate models for Nigerian Urban Centres

rather than simply adapting models developed elscwhere,

Various hypotheses have been advanced from studies

on the charactersitics of journey to work.

For example, Leipmann (194);) hypothesised that the
length of work-trip is ersually related to the incidence
of absenteeism and ewen illness, while Carrol (1952)
opined that industrial workers secek to minimize dis-
tances from workplaces %> homes subject to their

(workers') financial positions. The latter was sub=-

Bequently refered to as the "minimisation hypothesis",

Some economists, (Evans (1973), Beesley et al
(197L)), observed that rent generally declines away
from the centre of the city or major work places, (at

—>first rapidly and the flattens towards the pheripery),
while costs of transport increase, They formulated
that the choice of residence, given the location of
workplace, is constrained by the relationship:

Poq =~ (Cp + r.V,) or
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Ck + qu.f.r.lvk = 0 = e - 2.2.7 o
where: U o
C = the rate at which the direct cost of travel

increages with respect to distance,
" Pk = the rate a. which the rent per unit space ﬂ
o falls with rcspect to distance, '35; i
"fﬁﬁi = number of unit spaces occupied by thé hduse- i

hold. . | e !

r = householders rate of pay and, o e
V. = the indirect cost of travel per unit rate
of pay.

i

In equation 2.2.1, it ig assumed that the indirect

‘cost of travel 1is directly proportional to the rate of

i . . .
- - ..
——e el L [

- pay and in such a case, V' is a fraction to represent -

.  this proportionality anc r.Vk is the rate at which the
indirect cost of travel (the value of travel time) in-
creases with respect to distance. The egquation indi-

~ppcates that in their cho .es of residence, workers trade
off space consumption with total commuting costs, In
other words, a worker c(:n locate far away from his work-

s
. he

place in order to have.nore residential space, and spend

more on commuting or :lternatively, reside near his

workplace by consumingz lass space and saving on come-
muting. In making tlis choice, the total cost of come ':;E;
muting and space consumption for any particular worker -

should remain constart irrespective of the location -

"‘,u;l- P

this is refered to 15 the cequillibrium state, . 'wx "

The equation vould seem to be valid when rents true-
ly decline away from the city centre, but an urban area

characteriscd by qccute housing shortage is not likely

A e -
e
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to reflect such a phenomenon. When there is accute
shortage of housing, the indirect costs (value of travel
time) is not likely to show any logical relationship
with the rate at which the rent falls with respect to
distance., This is the ~neral case in our (Nigerian)
growing urban areas., Al:: the prevalent practice where-
by employers provide sub idized housing for workers, is
likely to becloud any un :rlying relationship between

commuting costs and hous rent or space consumption,

Evans {1973) sugge:ted that diffcrent status groups
will attempt maximising the utility of their income with-
in a level of residenti: . space preferance, This was
confirmed by Beesley et <1 (197L4) from analysis of 1951
and 1961 census data of 00 randomly selected boroughs of

South East England.

Howe .(1960), hypot irsized that journey to work is
identical to the moveme 1  of electfons subjected to an
electrostatic field wit; residences representing nega-
tive charges and workp nces representing the positive
charges, Using this hypothesis, Howe confirmed after
analysing the 0-D sur vy data from selected communities
in the standard metrcpolitan area of Cincinatti, Ohio,
United States of Amev.ca, that Coulomb's law of elec-
trostatic force coul ! be used to predict the movement
of workers from the » residences, The Coulomb's law,
so used by Howe is .ery identical to the conventional
gravity model used in trip distribution gtage of thé -
transportation pl:snning, since in essence what Howe's

model indicates i:- that the probability of movement from

11
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one zone to another is directly proportional te the
number of workers in the origin zone, the number of jobs
available in the destination zone and inversely propor=-
tional to the seperation (measured in distance) between

the two zones.

In explaining modal split characteristics of work-
trips, McCarthy (1977) hvpothesized that residential
location in relation to ‘ob location exerts sighificant

influence on modal choice for the worktrips,

In one of the few studies so far undertaken in
Nigeria, Ojumu (1975), guggested that income greatly
affects mode choice of workers especially the low ine.
come groups., By studyin;; worktrips of selected low in-
come workers in Lagos, O, umu fcund that on the average,
10% of an individuals sa_ary goes on the Journey to work,
and about 87% use public bus as a means of transport to
get to work, This is o1 coursc not unexpected, since
Ojumu considered low income earners, His findings, how=-
ever indirectly confirm: that for low income earners
especially, trip makers in developing Couniries are mode
captive, since income 1o a large extent determines the

type of mode available to a trip maker,

Stopher et’'al (1979), after developing some worke-
trip models for two municipalities in Johannesburge,
South Africa, and st:tistically comparing them with
those obtained in the United States of America, suggest-
ed that it will not be completely out of place to expect
a relatively good locational transfcrability of mode

choice models with.n a given broad socioc-economic

12



stratum, This happens to be true with South Africa be=-
cause it is a Country with predominantly western indus=-

trial society,

13



CHAPTER _THREE | .
- [
L

THE FLYELD STUDY

3.1 The Study Area

The study is aimed £ analysing geheral factors

responsible for travel beiaviour of ﬁorktrip makers,

V.
I

Kaduna, which iz th: Capital of Kaduna State was
chosen for this study, b:icause the state has a well-
established Govermment Sccretariate that houses most of
the Covernment Ministrics and parastatalsa This makes it
much easter to obtain row data within the limited re-
_sources available at the time of study. Another reason
wwﬁ? civil servants are chosen 15 because their worktrips

are the most frequently done and perhaps the most stable.

There are a total ¢ eleven (out of a total of
thirteen Ministries in te state) and two parastatals
contained in this Secretariat, with a combined popula-
tion of about 4,570 worlers as at time of Survey (Sep-
tember, 1980). This nuiaber is fairly large and concen-
trated in one (destinstion/origin) point, at which work-
trips from various lozations in and around Kaduna ter-

minate in the morning and originate in the evening,

The purpose o sampling is generally to save effort
and money by dealirg with a subgroup Iinstead of the
whole population. To be useful, a sample must be re-

presentative of tae population from which it was selec=



ted. But even with the best forms of sampling, some
degree of accuracy is usually lost., Thus sampling is
largely a matter of economics in which cost implication
of the possible sample errors are weighed against the

costs of full data collection and analyses.

The statistically safe way of selecting a sample
is to pick items "at random", For the purposes of this
research, the sampling was made randomly, The names of
all workers in each ministry are randomly arranged ac-
cording to income group, {,e. for each income group,
the names are arranged randomly, Although the list is
stratified by income, the arrangement of the names in
each stratum is done without any order (at random),
Selection of the names wére made systematically by

selecting the first of kach five consecutive names,

Stratified sampling ensures that every income group
is strictly in the right »roportion.

Income groupSwere used, because these were the
easiest to get from records readily available, The
number of workers in cach salary level was obtained from
the Chief Accountant of the various ministries and a
sample size of 20¥ was used to determine the number of

workers to examine.

3.3 Data Collection

Due to manpower and financial restrictions, ques-
tionaire method of colleciing data was adapted during
the survey, The distribution of the questionaires was
done by assistants, according to ministries in turn,
over a period of ten (10) days (11th Sept. to 22nd Sept.

1980). Every selected person was traced to his office/

b




workplace and the questionaire handed to him/her, with
the advice that it would be collected the following day,
This is to give more time to devote on answering the

questions,

The guestionaire, a copy of which is presented in
Appendix A, is designed i1 such a way that respondents
would not have to read tto>ugh all the guestions. The
questionaire was divided into four sections, a general
section which is tq be aaswered by everybody; Section
A, to be answered ﬂy percons who do not own cars; Sec-
tion B, to be answered by persons who own and used
their cars to get to work; and Section C, to be answer-
ed by persons who own but did not use their cars to get
to work, This arrangement made it possible to include
many questions at the sarme time minimising the time
spent on the questionaircs by respondents, The questions
are made much simpler by providing alternative answers

to them,

It is believed that a respondent with an average
knowledge of the English language (Secondary School
leavers) would be able to satisfactorily answer the

quectionaire in about ten minutes.

Where it is felt that respondents might nct under-
stand the purpose or language of the guestionare, the
subjects were traced and orally interviewed, the appro=-
priate answers tickcd when and as given by the respon-

dents,

The questions were then coded for computer analy-

sis. During the dorign of the questionaire, seven

16



modes were considered: Bus, Private car passenger,
private car driver, Taxi, motorcycle, Bicycle and walk-

ing modes. Qucstions were also asked to determine the

 level of gervice of chosen modes and the seciokecédnomic

. characteristics of the respondents,

A total sample size »f 91, which represents about
hQO% of the number of workers, was used and the gquestion-
ailres were administered " each of these selected number,
according to the procedu-c already outlined in section
3.2, A summary of the distribution of the guestionaires

- among the various income groups is given in table 3.1.

Cut of a total of 91 questionaires which were dise
_'tributed, about 1137 usable questionaires were returned,
with 7 of them having no response on personal income,

. Thus a total of L6,U% response was recorded with the

- personal income response.

' % TABLE 3.1 - THE QUFSTIONAIRE DISTRIBUTED BY INCOME

tncome Growe | JERSS I DA O | MRS 2SR
buted

GL 10 - 16 370 . _ _ 70

GL 7 - 9 | 501 b 100

GL L4 - 6 1,636 | IR 327

GL 1 - 3 :, 066 5§13

ToTaL | - L,573 91,

A questionaire is considered not usable when a
whole section is not completed or whenever a respondent

did not indicate the mode used te: get to work, The

17



response rate is given in table 3.2.';Eﬂy

This table clearly shows a very low response from

the low income group.

TABLE 3,2 ~ RESPONSE RATE BY JNCCME

Income group %ﬁg?;iba{eguggztgggéres ﬁgg;gﬁ:gge
GL 10 - 16 . | n L6 62.2

6L 7 - 9 o 100 82 62,0

6L L - 6 N 327 255 78.0

GL 1 - 3 W13 i 22
TOTAL 91k bl

L e R
There are various probable causes of this low re-

sponse; first, this group is not well enlightened as

to understand the guestions asked and to offer serious
answers to them, Secondly, this particular income
group did not take the wiole exercise with the serious-
ness it deserves, to the extent that questionaires

would be put away and never refered to again,

TABLE 3.3 - TOTAL RESPONSE BY SEX

g e x Number of Questionaires Percentage .

Distributed | Returned resporse
Male _ 704 335 : L7 .6%
Female 210 96 LS, 7%
TOTAL 91k 131

The above table indicates that 22.3% of total re-

sponse are femdles while 77.7% males,

18



3.4 Variables selected for analysis

———— —— - ————

The STATISTICAL PACKAGES FOR THE SOCIAL SCIENCES
(SPSS) was used in the analysis, as this was easily
available at the A.B.U. computer centre and adaptable
to the computer (CYBER 72).

From the informatior obtained during the survey,
it was necessary to elimiiate scme of the variables
before analysis was perf "med. The variables removed
before the analysis incl .de age at residential location,
ownership of house, age of respondent, number of people
over the age of sixteen years in respondent's family
and personal ownership of cars among others, These
were dropped bcefore analysis because not enough informa-
tion was reported on them by the respondénts, for, not
more than 82 answers wer: obtained on each of them out

of the total number of L1311 questionaires returned,

The data was cross-iabulated using the SPSS sube
programme "CROSSTAR", Come of the interesting results
from the CROSSTAB are srown in tables 5,1 to 5.L in

chapter five,

Further analysis vas restricted to the following

variables:

A. Level of Service Factors

i) In=vehicle travel time
ii) Out-of-vehicle travel time

iii) Transport fares

Private car ucsers were asked to state what their
transport fares would have been if they had not used the

car as a mode of transport,

19



B.

i)
ii)
114)
iv)
v)
vi)
vii)

Socio=economic factors

Household income

Perscnal income

Nulmber of persons in respondents househcld
Position in household, whether husband, wife etc.
Occupation

Number of private cars in respondent's family

Number of driving licences in respondents family

20
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CHAPTER FOUR

ANALYSIS

- The basic aim of the analysis is to determine which
variables, out of these fnumerated at the end of chap=
ter three, significantly influence the mode choice habits

com

of the sampled Civil Servarts., - =~ = %4

. - o —— —

4.1 Analytical technigue used .

Several analytical technigues have been used to
investigate trip charasteristics. These vary in rigour
and sophistication. One of the most sophisticated and
recently developed is the multinomial logit model, whieh
was used by authors like Ben Akiva et al (1976) in the
Netherlands, However, the method used for the present )
work is the "Discriminadf Analysis®. This method had
been widely used by authors like Clemente et al (1976),
Wilson (1976 b) and others, One of the rcasons for
using the less sophisticated discriminant analysis is
that the data collected is relatively ‘crude' and as
such does not require a highly sophisticated technique,
Another reasen is that the discriminant analysis pro-
gramme is readily available at the A.B.U. computer

centre, since it is one of the packages on the SPSS pro-

gramme,

oL

4.2 Theory_of Discriminant Analysis

P - e T

The basic goal of dscriminant analysis is to assign

an obkservation X, of unknown crigin to one of twoc {or

more) distinct groups on the basis of the value of the

21



observation, In some problems fairlyoomplietecinformation
is available about the distribution of X in the two
groups, In such a case this information could be used
and the problem treated as if the distributions are
known. In most cases however, the information about the
distribution of X comes from relatively small samples

from the groups.

In the background of the discriminant analysis proe-
blem there is the assumption that somehow we are able to
classify the initial data correctly. That is, in de=
fining the groups, some variable or variables exist

that allow us to establish the group.

Suppose that our population consists of two groups,

G1 and G,, we observe a k x 1 vector X and must assign

2
the individual whose measuremcnts are given by X to
either G1 or Gz. If the parameters of the distributions
of X in Gy and G2 are known, we may use this knowledge
in the construction of an assignment rule, If not, we
use samples of sizes Y from G.1 and n, from l"}2 to esti=-
mate the parameters, We need a criterion of goodness of
classification, Fisher (1936) suggested using a linear
combination of the observations and choosing the co=-
efficients so that thc ratio of the difference of means

of the linear combination in the two groups to its

variance is maximised,

One method of d-ing this is to maximize the ratio A
where:

_ between-group variation ________ L.2.1
within-group variation $=
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The linear combination, known as. the discriminant
fanction (which defines a hyperplane for more than two

groups) is mathematically given as:

Y

it w' xi1t LS XiZt et P x1p‘t._....u'2'2'

i = 1’2.-“..
t = 1’2,0900 ni
Where xijt represents the value of jth variable for
the tth item in the 1th group, For any group i, the

mean yvector, say . known as the group centroid, is

given by:

The values . represent the means for the Jth
variable in the ith group., Eans L.2.3. above must hold
by definition, since the variable Y is a linear combi-
nation of the X variables, From Eqns }.2.2. and h;2.3.
the deviations of any Yit about its means .can be

written as

h'r;i - ”._' . it Ay g7 4 v "t PNy Y LhZ. Lo
The sum of squares, (Yit - el )2, is then a measure

of with=-in-group variation., Where a sample rather than

the population is available, we replace population means

with sample means. In such cases '/ will be estimated

by Yi, where:

= ni
k# t=1 Y3t/ 0 1 =1,2,....

Similarly, we would estimate the population means

for the X variables by using:

I,
- 1
iij = 't=1 xijt/ni fOl“ i = 1,2 and J - ‘1,2’¢l."’p0
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Thus, in the special case where there are only two groups,
the sample within-group veriation is from Eqn L.2.k4.,
given by:
2° n 2 n

(Yit‘?i)2= v (Xyq= Rypd+  o(Xy54-Xip)4

i=1 t=1 1=1 t=1 2
*oaeat p(Xipt-Xip) -.-iohcch-

By defining the poo. ed covariance matrix =s:
1 vy !
f: = A + : =4 . i 8 San e
3 ET:EE:? E 5 X4 X, X5 ) where n,. is sample
. . - ' - . -
size for group i and Xi X; is the covariance matrix for
group i, Through a ¥igourous matrix manipulation, Bolch

et al (197,) found that the within-group variation could

be simplified as:

2 n 2
i=1 t=1(Yit-{i) - (n1+n2*5)5* ll.....htziﬁi
where:

The numerator of ecuation li.2.,1. (ie. between group
variation) may be expressed as (?1 - ?é)z for the sample,

By the same process as nbove, Bolch et al found that

- - - - - =
(Yo= Y5)° = = (X)= X5) (X4~ X5) /% =mmmeme 2474
Eqn 4.2.1. then becomes
1 {(X, =X, )(X
= =X, N (X, =X,) !
n1+n2~2 3 d 1 2 010--oonh.2.8.

.:*

By combining Egns L.,2,6, and 4.2.7. Eqns L4.2.8,. is
the function we wish to maximise,

I1f we let 1l = (?1—Y2)(Y1'iv)"

O

L ..J,L.f?.g.

we gan obtain the same result by maximising since it
is proportional % . By setting we obtain:
C(?1-22) - S, = 0 seseneenaieds10 where

C = (Yq-ﬁo)/l is a non zero constant, The
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estimated valucs of the discriminant function coefficients
are then given by

C 5;1 (Y.u""‘gz) LR I u¢2411

If we substitute this solution for into eguation L,2.9,

C

we can write:

1= (25422)4 831 (X,-%,) = DPuuuinnilia2in2,

which 1s called Mahalanot-i'sn2 or generalised distanee,

One can use the distribution of D2 to test if there
are significant differences between the two groups, The
variable,

n,n, (n1 +n, =K = 1)

F o= 2 D> acee= 11,2413
(n1 + n2) (n1 +n, - 2)K

where ny and n, are as drfined earlier and K is the
number of variables, had an F distribution with K and

n, +n, - K - 1 degrees of freedom,

The success of the decision proccdure will clearly
depend on the amount of overlap betwecn the two distribue
tions, If the overlap is large, many wrong decisions
will be made; if on the otherhand, the distributions are

far apart, only a few decisions will be in error,

THis is a propramme package that performs, among others,
the discriminant analysis in two ways: either by entering
all discriminating variables directly into the analysis
or through a variety of stepwise methods, selecting the
"best" set of discriminating variables., There &re some

criteria for controlling thc stepwise selection, These
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include minimum Mahalanobis' distance between groups,
largest minimum between group F and largest increase in

average multiple correlation,

In analysing the data in the prement work, the
stepwise method was adapted. By so deing, based on the
above cited criteria, th: variables were automatically
selected and entered, by the computer, into the analysis

in order of discriminati:g importance,

One of the features of the DISCRIMINANT programme
is that it tries to avoid bias in the discriminant func-
tions arising from some ‘variables having large values
compared with others, by using the standardized discrie
minant function coeffici nts in computing discriminant

scores, This means that all variables are in the form:

g = e where:
£ is sfghaardized measur.:,

X is the variable value,

t/is group mean and,

J"is the standard devie .ion.

The discriminant score locates the case on the
continuum representing the functions, There is a
seperate score for cach function. Any single score re-
presents the number ol standard deviations by which
that case is away frcm the mean of all cases on the

given discriminant function.

Group means of the discriminant scores are arrived
at by averaging the scores for the cases within a par-
ticular group., For a single group the means on all the

functions which is the group centroid, is the most typie
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cal location of a case from that group in the discrimi-

nant function space, refer Eqns U4.2.3.

Classification is achicved through the use of a
series of classification functions, one for each group.
Classification function 2re derived based on the origi-
nal values of the discriminant scores., There is a
separate equation for each rroup and the case would be
classified into the group with the HIGHEST classifica-
tion score, The classification score is derived by
multiplying the raw valucs of the discriminating vari=-
ables by the classification coefficicnts and adding

these products with the respcctive constants,

The position in hcusehold and occupation groups

were coded as dummy varinbles ie they have values of
either 1 or O depending on whether a case belongs to a
particular group er not, To determine whether house-
hold position and occupation influcnce mode choice,
twenty eight analysds werc perfYormed, one each for
combination of the hous: hold position and occupation,
There are seven possible household positions and four
identifiable occupation groups to choose from, in the

questionaires,

During the analysis, both the standardized and un-
standardized discriminant function are derived, toé%her
with classification functions, The latter facilitates
the classificaticon of a case into an appropriate group
while the former enables one determine the relative
distribution of cascs on the discriminant function

continuum,
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There are ten variables which are possible candi-
dates for inclusion on any of the analysis, since there
are 431 cases, a 99% confidence 1limit ie = 0,01 is
used to determine F for inclusion.valge. With 10 and
4,20 degrees of freedom, F for inclusion is read from
tables as approximately 10, while using a 95% confidence
limit ie / =0,05, with the same degrees of freedom, a
value of F for deletion is found to be approximately 5,
This controls the selection of the variables to only
those that sighificantly contribute to the discrimina-

ting power,

This means that a variable is considered for
selection only if it's partial multivariate F-ratio is
larger than 10, (This partial F-ratio measures the
discrimination introduced by the variable after taking
into account the discrimination achieved by the selected
variable) This partial F=-test is performed before the
variable is evaluated on the stepwise entry criterion,

A variable whose partial F is less than 10, will not be

considered for inclusion, Similarly, a variable already
in the model will be removed if its partial multivariate
F is smallythan 5, With this control, a maximum of four
variables were selected on each of the twenty eight ana-

lyses, The pattern of selection is presented in table

!.-‘-.10



TABLE L .1

SUMMARY «OF VARTABLES _INCLUDED IN__THE _ANALYSES
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CHAFPTER FIVE

RESULTS

5.1 Cross.tabulaticn.resulis
Results from the CROSSTAB are shown in tables 5.1

to 5.4 and figures 5.01 to 5,04,

5¢1.1 Comparison by scx

Figure 5,01 and tablec 5,1 illustrate that the walke
ing and bicycle medes of transport are completely domie
nated by men, while the private car passengers are
about equally distributed amongst the male and female
users (55/45%) women/men, The fact that females con=
stitute only 22,.2% of the subjects analysed would seem
to imply that a private car passenger is likely to be 2
female, It could also be seen that private car drivers,
bus, taxi and motorcycle riders are mostly men (58-84%).
This can be related to the higher number of male workers
in this werkplace and the fact that some low income
women workers have some femily association with the
private car drivers, hence the dominance of women in the
private car passenger group (55%). The dominance of the
male sex in the private car driving can be related to

the higher income among mon,

5:1.2 Comparison by _occupation

- —— - — —— —————— -

5.2 illustrate that sub-

Figure 5,02 and table
stantial percentages of the administrative staff, skille-
ed and unskilled labour (clerks, typists, messengers
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labourers, masons etc) uce the bus as a mode of transport
to get te their various workplaces, while the profession-
als (Lawyers, Doctors, Teachers etc) dominate the private
car driving group, These could be related to the lower
income of the unskilled labour and higher income of the
professional staff, It couldalsp pe seen that, the ad-
ministrative staff and professionals dominate the taxi
mode while the motorcycle mode is predominantly used by
the skilled labour werkers (technical staff, masons,
plumbers etc), A probable cause of dominance of motore
cycle mode by skilled labour workers is the {act that
most of the workers in this category do not have fixed
working places, since they are routinely assigned to

work at various sites. Therefore for their conxenien'e

they ought to be freely moblle,

The bicycle usgers are predominantly unskilled
labourers while the wqfking mode group are principally
from the professional category of workers. This cah be
relatced to the low income of the labourers and some low
placed professgionals (apprentices for example), How=
ever there are still others that due tc the fact that
they live cl~sc to their working place they prefer to
just walk across, The decision of such people does not

depend on income,

Figire 5,03 and table 5,3 illustrate the reported
average travel times of the four automotive modes (bus,

taxi, private car and motorcycle, It could be seen
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that for all travel times the private car modes gives
relatively the smallest travel times. The figure indi-
cates that the propertion of Trips having travel times o
of 25 min, and less is more for private cars than all
others. Taxi mode cames next, then mcotorcycle and the

most time consuming is the bus mode,

For travel times above 25 mins. the motorcycle

mode comes next to private car and a higher proportion
of users choose to use bus instead of taxi while the
choice of taxi comes last., This could be attributed to
the fare arféngement of the public transport. The |
travel times ®re indicative of distances a subject 1se .
away from his workplace, The fare arrangement of public
transport (bus and taxi), is such that it becomes more
expensive to use taxi K Awectadli when distances become
long, Unlike the bus, which has fixed fare per 'drop' =
this 'drop' could bhe as rany bus stops away from the
origin as possible, as lmng as the final destination of
the bus trip is further than the degtination of the trip

maker, the taxi charging system is not fixed madd fares

.. increase with distance from the origin,

B . . . - oy - . ES

L

- - - - e e —— -I"

Figurc 5.0 and table 5.4 seem to indicate that

personal income greatly influences mode choice,

The average income of bicycle users ig found to be
B¥107 per month with a standard deviation of N27.9 as
__shown in table 5.h. This i3 not @nexpected. The bus,

private car driver ang motoroycle users have respective



average monthly incomes and standard deviations of ¥1LlL
and B57.5, #378 and ¥60.8, and ¥182 and NiL.8; while
those for private car passengers, taxi and walking mode
users are K155 and 133, M184 and ¥92,8, and M194 and
99,0 respectively.

This shows that the bus, private car driver, motore-
cycle and bicycle modes are consistently dominated by
certain income groups, mest probédbly close to the mean
income for the group, hence the lower standard deviation
whereas the taxi, private car passcnger and the walking

mode have usage from a wider income group range,

These, of course do not take account of those &rip
makers that are not properly grouped such as new Univere
sity graduates whose incomes are relatively high but
still use the bus or taxi to get to work, because they
cannot afford private car ownership and would not want
to possess motorcycles., These categories are reflected

on the taxi and private car passenger curves in figure

5.0k,

There are two or three different identifiable groups
within the car passenger groups. First, there are those
with high incomes who preobably are women who ride as
passengers with their huchgnds to get to work. These
are relatively few in number., Within the same group are
some Benior officials who are driven to work, in official
vehicles assigned to them, However since about 50% of
aar passengers lie within N¥125 to 250 monthly income
group, it appears that most passcngers are those who

might not necesrcarily have high incomes, but because of
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some family association with the private car driver they
are taken to work as privatc car passengers, These are
mostly the working sons and daughters cf private car

drivers,

The taxi users are about the most widely distributed
over income, This group nppears to uniformly span all
income groups, It is proable that those whose income
are not high go for taxi instead of bus if they live close
to their workplaces since there is not much difference in
the fares of taxi and bus in such a case and the taxi has
the added advantage of door-to-door service, There are
yet others who earn high incomes, but could not afford

private car ownership, as pointed out earlier,

The walking mode hs&s a surprisingly high average
monthly personal income. This may be because of the faet
that some high income earners living very close to their
working places, walk the short distances to their various
work places, This is evidenced by the high value of the
standard deviation (2199.8),

5.2 Pattern_of residential distribution

From the reported rcsidential location of these
sampled, there appears to be no discernable pattern of
residential distribution, This means that for the
studied work location, there is insufficient evidence
that any extensive analysis of the residential pattern
would yield worthwhile results, This is in contrast to
some reported findings in other parts of the world, par-

ticularly those of Beesley et al (197L) who derived

3L



-

-eéuétion 2.2.1 an& Guest (1976 b}. A possible reason for
the irregular pattern of residential distribution could
be the lack of easily available residential accomodation,
which is a common phenoenon of most Bigerian Urban |
Centres. Also the preser’ practice of employers provid-
,ing quarte;s for the;r stmif mast also have influenced

the results, o

"ii{ However, cne must alait that in order to be able
A
to adequately investigatc the validity or otherwise of

equation 2,2,1, a more sophisticated data base than was
available for this study would be more appropriate,

‘J .

5.3. Discrimant Analysis results

. By Al i M e W it L e e -

o

Ii* In addition to results from Discriminant analysis
previously shown in table h.1, the remaining important
results are contained in tables 5,5 to 5.10 and figures

5.05 to 5-07.

2 BT

| Table L.1 indicate: that the first three analysgs
are similar - these are for all husbands other than uns
skilled labourers. It also shows that analyses L, 8,
12, 16, 20, 24 and 28, which are those pertaining to all

unskilled labourers are similar., Further, the analyses

'f“' for all other caﬂgegories of workers ie D, By ?’ 9, 10,

11, 13, 1, 15, 17, 18, 19, 21, 22, 23, 25, 26 and 27

are also exactly the same,

» Thege similarities were confirmed by checking the
summary results, plats of centroids and prediction re-

sults as given at the end of each analysis. This strong-
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ly suggests that for the studied Civil Servants, the
work trip mode choice patterns could be adequately
described by threc separate discriminant functions and

classification functions,

0f the three familics of functions, one describes
the mode choice behaviour of all husbahds except those
who are unskilled labour rs, another describes those of
unskilled labourers whil.: the third is concerhed with

all other categories of workers,

Table 5,5 shows the classification and discrimi-
nant function ceocefficients, and centpoids of the vari-
ous mode groups for all hasbands other than those who

are unskilled labourers.

Four varizbles are selected for these analyses -
personal inceme, positinn in hcusehold, number of cars

in family, and transport fare.

Investigation of tre constant terms of the classi-
fication functions obvi usly shows that the most dif=-
ficult group to belong to is group 3 (car-driver).

The next is group L (tnxi) followed by group 2 (private

car passenger).

The coefficient rCor transport fare indicate that
high value of the trensport fare best enhances the
classification of a case into group 4 (taxi) but will
also enhance the clcssification into group 1 (bus) and
3 (private car driv r). Transport fare howevir, appears
to have the least ¢ffect on classification into group

5 (motorcycle), Similarly the number of cars avail-
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able to family (NOCF) appears to have substantial effect
on classification into groups 2 (private car passenger)

and 3 (private car driver),

Being a husband enhances classification into groups
3 (private car drivers) and 6 (bicycle), but has the
least effect on the classification into group L (taxi).
However, the personal income has its greatest effect in
the classification into group 3 (private car driver) and

has least effect on classification into group 6(bicycle),

Table 5.5 also shows that in the first standardized
discriminant function, aill the four variables (personal
income, position in houscheld, number of cars in family
and transport fare) contribute positively towards the
function while in the sécond fliction two of the foar -
variables (position in household and number of cars'in

family) contribute negdtively and the other two positively.

The percent of trace values given in the table show
that by using only the first two discriminating functions
in the analysis, 95.4% of the variation of the worktrip
mode=-choice patterns would be explained by the respective

selected variables,

When plotted, the first two discriminant functions
would discriminate between private car drivers and other
mode uscrs as evidenced by the isolated group 3 centroid
point on figure 5,05, The figure also shows that it
will be difficult to separate thc bus users from the
taxi users with any degree of success, as their centroids

appear very close to one another,
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However, the figures show that taxi users and motoe=-
cycle or bicycle users can be successfully separated,
These are also confirmed by the prediction results pre-
sented in table 5.6, where there is a high misclassifi-
cation of bus users into taxi group (29.1%) and similar-
ly high misclassification (28.9%) of taxi users into
bus mode, The best predicted group is the private car
driver group (88.8%) and then the bicycle mode (72.0%).

Bagically, in the first standardized discriminant
function, personal income is about 25% more important
than the number of cars in family, 9 times as important
as transport fare and about 20 times as important as
occupation, while in the second function, only trans-
port fare makes any comparably significant contribution

to the function.

In the case of the second families of functions ie.
those for all unskilled labourers, however, unlike the
previous analysis, the highest misclassification occurs
in the bicycle mode {group 6), where as much as 4O%
were misclassified into motorcycle mode (group 5). This
indicates that the selected wariables will not be good
predictors of bicycle users, Likewise the walking mode
is not predicted with any degree of success, 12.5% were
correctly classified while 37,5% are misclassified into
each of groups 1 (bus) and 5 (motorcycle). The misclas-
sification of private car passengers into the private
car driver group could be attributed to the fact that
many high incomed Government officials are driven to
their offices in official cars and since income plays

a great role, these would normally be put into group 3,
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the private car driver group,

The rroup 3 (car driver) however, is very success-
fully clarsified due to the facE;%embers of this group
have high income, which makes them unique as far as the
derived discriminant functions are concerned, This
means that the variable relected are strong predictors

of private car owners,

It is cbserved that the third set of functions ie
for all other workers, gives the highest discrimination
of the bus users, 60,3% of bus users are correctly clase-

sified,
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MODE
POSITICN PRIVATE PRIVAT
IN HOUSEHO BUS CAR CAR TAXT MOTOR=- | BICYCLE WALK TOTAL
PASSENCER | DRIVER CYCLE

Count 69 8 72 28 33 2l L 238
HUSBAND Row % 29,0 3.4 30.3 1.8 13.9 10:1 Yol

Column Percent L7.91 29.6 79.1 35; 58.9 96 50.0

Count 15 S S 12 3 0 0 Ll
WIFE Row % 3.1 1.4 20.5 |27.3 6.8 0 0

Column Percent 10.4. | 18.5 9.9 15.0 Sl 0 0

Count 3 1 2 8 Ly 0 0 18
SON Row % 16,7 5.6 11276 | hle? 11,1 0 0

Column Percent 21 37 2e2 10.0 % 0 0

ICount 9 2 1 1 0 0 0 13
chomﬂﬁﬁ Row ¢ 69,2 15.4 CeT Tal @] @] 0

IColumn Percent 6.3 7.4 1.1 1.2 0 C 0

Count 21 7 5 18 8 1 0 60

“olumn Percent 14,6 | 25.9 5:5 22, 0.3 ) 0

Count 25 3 2 10 7 0O L 51
M/LODGER Fow % LS.0 5.9 3.9 |19.6 12,7 0 7.8

Column Percent 17 <y 111 242 12.5 12.5 0 50,0

Count 2 1 0 3 1 8] 0 7
F/LODGER Row o 28.6 4.3 0 2.9 1he3 0 0

Column Percent 1.4 37T 0 = 4 1.8 0 0
TOTAL 1Ll 27 91 80 56 25 8 L 31

TABLE 5.1 - Reported position in Household of Journey to Work Travellers




. MODE
N PRIVATE | PRIVATE
OCCUPATION BUS CAR CAR TAXI MOTOR - BICYCLE WALK TOTAL
| PASSENGER | DRIVER CYCLE
Administra~ | Count 75 1 35 L8 31 12 5
tive Staff Row Percentage 3.1 6.4 15.9 21.8 | 14.1 5.5 2.3 220
Col. % 52.1 51.9 38.5 60.0 { 55.L 148.0 62.5
Profession- | Count 7 9 Ll 22 8 1 3
al, Row Percentage 7.4 9.6 46.8 23.4 8.5 147 3.2 ol
Col, % 4.9 33.3 u8.L 27.5 | 4.3 4.0 37.5
Skilled Count S0 L 11 10 17 1 0
Labour Fow Percentage 53.6 a3 1.8 10.8 | 16.3 0 93
OOH. mm WE-..N Apow \_N.t_ ANom uo-: P_._-O U
Unskilled Count 12 0 1 0 0 11 0
Labour Row Percentage 50.0 0 Le.2 0 0 L5.8 0 2L
Col, % 8.3 0 11 0 0 L4L,.O 6
Total 10l 27 X 80 56 25 8 131

TABLE 5.2

REPORTED OCCUPATION OF JOURNEY TO WORK TRAVELLERS
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2 :’f%cm
TOTAL TRAVEL TIME BUS CAR TAXI MOTOR=~ TOTAL
CYCLE

Count 1 3 - 1

0 = S minutes Column Percentage 0.7 2.5 - 1.8
Cummulative " 0.7 2.5 - 1.8
Count 7 [3) 9 5

6 - 10 minutes Column Percentage 4.9 5.1 1.3 8.9
Cummulative ¥ 5.6 7.6 1.3 10,7
Count 11 1 11 3)

11 = 15 minutes Column Percentage 7.6 10,2 13.8 10.7
Cummulative * 13.2 17.8 25.1 21 1y
Count 10 21 15 T

16 = 20 minutes Column Percentage 6.9 ' 17.8 18.8 19.6
Cummulative % 20,1 35,6 13,9 41,0
Count 20 29 10 12

21 = 25 minutes Column Percentage | 10.4 | 2L4.6 12.5 21.4
Cummulative ¥ y 39,5 | 70,2 56,0 62.L
Count Y 29 25 13

26 - 30 minutes Column Percentage | L7.9 2.6 18,8 23.2
Cummulative % , 87.4 { oL,8 75,2 85,6
Count | 13 ) 2 'l

31 - 35 minutes Column Percentage « 9,0 5.1 2:5 125
Cummulative % ! 96.4 | 99.9 79.7 98,1
Count 1 16 1

35 = 40 minutes Column Percentage L2 0.7 20,0 1.8
Cummulative % 100.0 }100.6 99.7 99,9

Average total

travel time 25min| 20min| 23min| 22min

TCTAL gn 118 80 56 398

Standard deviation T 7 10 8

TABLE 5.3 - REPORTED TRAVEL TIMES

OF JOURNEY TO WORK TRAVELLERS

L2



™ <. MODE
AVERAGE™ BUS |PRIVATE |PRIVATE MOTOR
MONTHLY - CAR CAR |TAXI} CYCLE | BICYCLE] WALK
PABBENGER| DRIVER

Count 16 1 0 12 2 10 0
N 75 Row Percentage 39,0 2.4 0 29.3 L.9 2L L @
o Column Percentage|{11.1 3.7 0 15.0} 3.6 10,0 (
Cummulative % 1.1 kP 0 15.0] 3.6 40,0 0
Count 52 b 2 20 > L N
¥125 Row Percentage L6,0 .m.m Hsm mm.@ 8.0 %w.k 35
= Column Percentage|36.1 22,2 2,2 32.5| 16.1 56.0 50.0
Cummulative % L7e2 25.9 2,2 7.5 19.7 96,0 50,0
Count 9 o o] 13 28 T 2
5175 Row Percentage |hh.3 | 6.8 0 {1..8} 31.8 1.9 2.3
Colunm Percentagel|27.1 22.2 0 16.2] 50.0 { L.O 25,0
Cummulative % 7h,3 | L8.1 2.2 63,71 69.7 100,0 75.0
Count ol 5 7 5 5 5
30 DT Row Percentage 53:7 m.w 1.9 9.3 wr.; i 0 0
T Column Percentage|20.1 18. 1.1 6.3] 23.2 0 0
Cummulative % Ol Ly 66.6 3o 3 70,01 S82.9 100.0 75.6
Count JW}EI;-AW Ihd\ s I C . 1 26
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?‘: CHAPTER SIX ) f'; ,’9;;:  i

CONCLUSION AND RECOMMENDATION

From the results f the discriminant analysis, it
has been found that tranenort fares, number of cars avail-
" agble in a family, personal income, position in household,

and occupation are the principal variables, that signifia-

- eantly affect mode choic: of Civil Servants, though to

1 - different extents, It was found that three separate ana-
"1yses were suffieient to describe the mode choice behav- .
. jour of the studied workers. All husbands, except thosefﬂf;
Jabourers, were found to have identical tralts. Similar-h.
":'1y, all unskilled workers constituie one group while all

remaining workers constitute another.

In all cases it wag found that the most important
variable in distinguishirpg between various mode users isg
personal income which consistently had the highest co-

”*q efficient in the standavlized discriminant function.

Contrary to reportﬁhfrom many write;s - StOphg;:
(1979), Ben-Akiva et al (1976) mnd others, who reported
- that transport costs (direct) are weighted relatively 1;j"':
highly, it is found here to be highly weighted in ex-~ o
' plaining the worktrip travel patterns,

The non=inclusion of any level of service factor ™

other than transport fare in the discriminant analysis

has Implicitly disproved the view that the studied

"% workers are captive mode users. Vith the type cf stepe

B wise method employed for the computations, if any

cther level of service factor had a statistically sig-
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nificent gnfluence or mode eholice, it would have entered
the model., Sonce no such factor entered the model, it
only implies that level of service available on any mode

exerts an unsignifiecant influenee on mode choice,

Apart fpem the fact that these findings do not up-
hold the general view that trip makers in developing
Countries are mode captive, (due to the poor transport
facilities available, alternative to the private car mode),
it is signifieant that a wider range of socioeconomic
factors have been feund impertant, from this study. The
fagt new is that apart from personal income, being a hus-
band and number of earg possessed in a family are also
important faetors inflyencing mode choice

In comparison to Ben-Akiva et al (1976)'s findings
that perseanal income d¢es not affect worktrip travel
patterns in the Netherlands, the finding here is that
personal income greatly ffeets the worktrip travel pat-
terns, by influencing moie choiece, in Nigerial

On the basis of the above results, one might rightly
caution that, as Stopher (1980) stressed, models developed
for developed Countriez should not be transfered for use
in developing countries without some adjustment, The fact
that some previously held beliefs had been refuted here
underlines the meed for constant review and updating of
models suitable for dirdct applicaticon in Nigeria and pass-
ibly any other developing country where similar situation
exists,

It is suggested .that for demand and mode choice ana=-
lyses, three separate classification functions be adapted

as shown by the three distinct analyses groups in ¢’
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chapter five, The first function, for all husbands
other than those unskilled labourers, the second, for
all unskilled labourers and the third, for all others,
It is further suggested that two discriminant funetions

be utilized in each of the groups mentioned above,

With the above suggcstions in mind, the following

are formed:
1.'.For all husbands other than labourers:

Standardized Diseriminant functions

(a) ¥ = 4,072 PINC + 0,268 HPOST + 0,907 NOCF +
0,104 TF

(b) Y = 0,163 PINC = 0,315 HPOST -~ 0,027 NOCF +
1.268 1F '

The group eentroids for the bus, private ear passe
enger, private car driver, taxi, motorcyecle, bicyele
and walking modes -are respectively:

(a) =~.882; U505 2.747; =.558; =,757; ~1.u53;

*’716
(b) !hgg; -:765; “0030; n996; -1I516; -1.5ua;
“‘"lt"ih-
Classification functions:

1.594 NOCF

Group 1: C = Q,031 PINC ¢ 1,837 HFOS? +
9,965 TF « 5,975

Group 2: C = 0,036 PINC + 2,076 HPOS1 + 5,035 NOCF

" 4,962 TF - 6,972

Group 3: € = 0.066 PINC + 4,227 HPOS?1 + 6,774 NOCF
9,105 TF « 19,903 ,

Group 4: € = 0,034 PINC + 1,372 HPOS1 + 2,260 NOCF
11,892 TF -~ 7.658

Group 5: € = 0,032 PINC + 2,49k HPOS1 + 1,534 NOCF

1.7?3 TF " 3-8h—7
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Group 6: C = 0,018 PINC + L.432 HPOS1 + 1,355 NOCF +
2,530 TF - 3,389

Group 7: C = 0,036 PINC + 1,78l HPOS1 + 1.157 NOCR +
6.068 TF = L.,99L
A case is classified into the proup with the highe

est classification seoreé (C),

24 For all labourers:
Btandardized Discriminant functions

(2) Y = 1,147 PINC - 0,055 OCCly + 0.82LNOCF +
0,160 1F

(b) Y = 0,054 FINC « 0,168 OCCli -~ £8,003NOCF +
1,277 TF

The ecentroids on the abowe functinng for ithe sauen
respective groups'are:
(a) «,818; ,L90; 2.63h; «.410; -.815; -1,829; -,664

(b) .528: “.86&; “0123; 0972; .{-h16; -ioh26; ;0389

Classificatipn function:

Group 1: € = 0,025 PINC + 3,945 OCCh4 + 1,035 NOCF +
10,150 TF = 5,935

Group 2: € = 0,039 PINC + 2,LL43 OCCL + L4391 NOCF
5.1ﬁh TF - 6¢671

Group 3: C = 0,072 PINC + 4.355 Occl + 5,460 NOCF
9.399 TF - 18,551 '

+

FR

Group L: C = 0,037 PINC + 2,750 OCClL.+ 1,841 NOCF +
12,02 TF = 7.616

Group 5: C = 0,035 PINC + 1,957 OCCl + 0,755 NOCF
1,929 TF - 3,326

Croup 6: C = (0,028 PINC + 13,5540CClL + 0.031 NOCF
3,088 TF - 4,830

Group 7: € = 0.039 PINC + 2,273 OCCl + 0,605 NOCF
p.204 TF - 4,786
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3. For all other workers
Standardized Discriminant functions
(a) Y = 1,159 PINC + 0,826 NOCF + 0,159 TF
(b) Y = 1,300 1F + 0,006 NOCF « 0,009 PINC

The centroids for the seofon reepatiive groupg ew £ha
above funetions are: . ;

(a) =.8215 4795 2.042; <wb2l; =.831;-1,739; ~.679

(b) +525; =.913; -.086; 94ly; «1.497; =1.187; ~.LL47

Classification functicns

Crougrd: € — 0,033 PINC + 4,011 NOCF + 10040 7P

5.655

Group 2: C = 0,038 PINC + L4.377 NOCF + 5,046 TF =
$.530° '

CTraup 3+ & = 0,070 PTNG & 9,034 MC#T 4 g‘zzr‘tﬂ .
184,209

Group L: € = 0,036 PINC + 1,825 NOCF + 114947 TF

Groum5: € = ©.03) PINC o ©,Zk3 NOCE & 1.87) IP =
3.257

Croup 6: £ =& 0.025 PINC + Q,050- ¥OCF + 2,740 TF »
1.52:» |

Group 7: C = 0,030 PINC + 0,590 NOCF + 6,140 TF -
L .693

Ome of the dangercus, but perhaps unavoidable limie
tations of relying on nuestionaires for data base is
that one may not be atle to assure proportional repree
sentation of the various groups within the sampled popue
lation, A geedillustration is the incidenee ariiing
from the low response from low ineome earners that was
earlier commented upon, Since in many cases a research=

er may not have an advance knowledge about the possible
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groupings or their charasteristics and the researcher
cannot compel the studied subjects to respond, it may

be difficult to completely eliminate this problem, How-
ever, a very important observation from the present

study is that special care need be taken on future studies

of this sort,

It should be realised at this point that the findings
from this work is only applichble to the civil servants
and not to all categories of workers, Since no data was
collected on private workers, no conclusion can be drawn
on the patterns of their worktrips, It is hereby re-
commended that a separate study similar to this be under-
taken for private workers so as to find out the influ-

ence of the various factors on their worktrip patterns.
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THIS SURVEY IS BEING CARRIED OUT BY A
POST=GRADUATE STUDENT IN THE DEPARTMENT
OF CIVIL ENGITNEERING, AHMADU BELLO
UNIVERSITY, ZARIA,

FHEPE R PP E P EYEARL L F R R P ET AT KR UFT LR R FUALRF LR RN RN LY

Your Jjourney to work can be made speedy and direct
and with very little incomveniences to you. This can
be achieved only if the complete facts about work trips

are made available throurh projects such as this.,

Please help by completing this questionaire on the
Journey to work habits of you and your family., Your
answers are STRICTLY CONFIDENTIAL, and your co-operat?
will be greatly appreciated, Data supplied will be used

purely for research purpcses,

e



Te

2.

3.

(iii) 6-10 Y8 jro=t -
¥

INSTRUCTICNS FCR_COMPLETING THIS CUESTIONNAIRE

. ———— - ——— i ——— -

General Section to be completed by everyone tegether

with ONE ONLY of the following:

car.,

their own car:.

to work in their own cars,

PART A: To be completed by persons who do not own a

PART B: To be completedl by persens who go to work in

PART C: To be completed by car owners who do not go

In guestions which ret alternative answers, please

TICK the box corresponding to your appropriate

alternative,

In questions NOT containing answers, please write

in your own answers briefly.

GENERAL SECTICN - '“' BE_COMPLETED BY EVERYONE

o ———————————— " —— i —— i ————— - -

FOR OFFICIAL USE

|. 1 _L S/No.
] 2 3 Iy

Home address (Street name and Number) e.g, 25,Emir

Road, Unguwan Rimi, Kaduna, cr
12, President Avenue, Bompai, Kano

How long have vou lived at your pre-

sent home addross?
(1) 0 - 2 yrs

( 25 i ) B-SYI"S I_

f—— =1

(iv)More than 10yrg

-

P—t |

73

Leave blank
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3. Do you own or rent the house you are living

in now?

(1)

[ 3 Rent

(ii)

Own

K How many people are there in your household?

(1) 1 F 3 £34) 2 ‘
(iii) 3 1 vy o ;
(v) 5 : s (vi) More than 5 '

Be Which of the following age groups repre=

sents your age?

(i) 16=24 yrs

; (ii)25-3hyrs

(iii) 35=Lh yrs|™ [ ; (iv) L5-5L yrs

R

(v) More than 5l

4. How many peodple in your household including

yourself are over 16 years?

(i) None s (1i) 1 :

(B 215 w) 3[T], )

(vi) More than L

Te How many people In your househcld are

& years and above?

(1) 1 s (ii) 2
(iv) 4 :::I 3 (v) 5 ;
(vi) More than SI_—[

8, VWhat is your position in your househcld?

3 (1i1) 3

(1) Husband s (ii) wife

e

s (iv) Daughter

-

(iii) Son

74

Leave blank
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(v) Relation (sharing accomodation J4 Leave bl=z

(vi) Male lodger

s (vii) Female lodger

How many vehicle d-iving licences are held
by members of your household?

(i) Noner___'; (ii)'w""'; (iii)2

(iv) 3 or more (v) Don't know

S —— 1}_&
Do you personally ova a car?

r 3 S —————
(i) Yesl s (i) iol i
15

How many cars owned by your household?

(1) Nonel s (ii) 1' s (i1ii) 2
(iv) 3 or more SR

16

How many motorcycle: are owne by your house=-
hold?

(i) None, s (i) 1| s (iii) 2[

e =

(iv) 3 | . (v) 1">re than 3| l—l—-‘
’ S | 17

How many bicycles nre owned by your house=

hold?

(1) None | s (i1) 1| | s (111) 2

j ; (v) ?—1or‘c; than 3 _J |‘l_8[

How did you come to work today?

(iv) 3

(i) Bus s (11) Private car passenger

B

(iii) Private car driver




(iv) Taxil s (v) Motorcycle

(vi) B cycle' s (vii) Walking

15. What is your occurp tion?
(i) Administrative 'taff (Secretaries,
Clerks, Typists Messengers, etc) [/
(ii) Professionals ( _awyers, Doctors,
Accountant, Tes hers, Architects, etc)
v
(iii) Skilled Worker: (Technical Staff, Masons
Plumbers, Carperters, ete) /7
(iv) Unskilled Laboirers /7
i6, (THE INFORMATICN ON THIS QUESTIONNAIRE WILL
BE KEPT STRICTLY CC“FIDENEIAL).
Please estimate your personal monthly income
before tax deductior -,
(1) ®¥75 - 100 /7 (ii) ¥101 = 150 [ 7;
(iii) M151 - 200 /[ ° (iv) ¥M201-250 [ 7;
(v) N251 - 300 I~ (vi) W301-350 7
(vii) ¥351-400 /7 (viii)More then ¥LOO

-

17. Please estimate y ur approximate household
monthly income be “ore tax deductions

(i) #75 - 150 [ 73 (i1) ¥151 - 250 [ 7;
(1i1)®251 - 350 /775 (iv) w351-L50 [ 7;
(v) #451 - 550 , —7; (vi) N551-650 [ 7;
fvii)i651=750 [ “7; (viii)More than ¥750/ 7

76
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RART A: IF YOU DO _NOT OWN A CAR PLEASE COMPLETE THIS PART

Ay . S T W S S g iy g e I — T P 0 S e S g A i ol W A AR R A

14 Do you hold a valid driving licence? . Leave blank
(1) Yes /73 (ii) No [ 7 - .
2. If you came to wor< by public transport 23

{bus of taxi):

(a) how Much Was YoUl fare?.seeeesscsscascs |

{b) how many minutes did you spend infon the 24 25 26
vehicle to come “o work today?

(i) Less than 5 min. /_7; (ii) 5~1Omin./ 7
(iii) 11-15 min,/__/; (iv) 16=20 min, /7

(v) 21 - 25 min. /" 7:(vi) 26 - 30 min./_7 o
(vii) 31 - 35 min,/ /;(viii)More than 35 min,

(ix) Don't know /7 Z::?’ 27

(c) Estimate the tire you spent getting to
the bus stop or texi boarding point,
waiting for the bus or taxi, and finally

getting to your werk-place after leav1ng
the bus or taxi:

(i) Less than 5 mir,/ /3 (ii) 5-10 min./ _/;
(iii) 11 - 15 min. /7y (iv) 16 - 20 min /7

(v) 21 - 25 min. /3 (vi) 26 = 30 min,/~ 7
(vii) 31 35 min,/_/; (viii)More than 35 min,

(ix) Don't know /7 7

3e If you came by public transport (bus or
taxi), how many times did you have to change

]

28

means of transpert before reaching your
work-place?

it

(1) None 73 (ii) 1 73 (iii) 2 [T7; .
(iv) 3 or more times /73 | o :29

: L. If you came tc work by other means, estimate

the time spent out of/off the vehicle used,
(i) Less than 10 min./ /3 (ii) 10-15 min,

L7
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(iii) 16 - 20 min./_7; (iv) 21 - 25 min,/ 7;
(v) 26 = 30 min./_7; (vi) 31 - 35 min./ /3
(vii)More than 35 nin.l::7; (viii) Don't know

(ix) Mot applicabl: /7 7

5(a) Is the method you u:cd to come to work today
your usual means of !ransport to work?

(i) Yes /75 (1) N [ 7

(b) If your answer is N( which is your usual

means?

(i) Bus /[ 7; (ii) Vrivate car passenger/_ 7
(iii) Texi /_7; (iv Motorcycle /7

(v) Bicycle /73 (i) valk /7

(vii) Not applicable /7

6., If you camé to work Sy public transport, which
of the following is nost inconvenient about
coming to work by punlic transport?

(i) Too far to walk to and from the bus stop
or taxi boardir - point /[ /;
(ii) Too long to wait for bus or taxi /7
(iii) Not being cert in of a seat on bus /_J
(iv) No shelter at the bus stop /7
(v) Having to cha.ce buses /7
(vi) others? (Plc2se state)eesesveses/ 7

(This concludes °‘art A, Thank you)

Leave
blank,

30

31

32

PART B, TO BE CONBLF 'ED BY BERSONS WHO GO TO WORK

———————— - —— i ——————— - ——— -

IN THEIR OWl CARS

- e S

Vi How many minut:-s did it tale you to drive

to work today’
(i) Less than 5 min./” /; (ii) 5 = 10 min. /7

78




.fiiij 1 - 15 min.Z::T; (iv) 16 -~ 20 miﬁ.é::7

(v) 21 = 25 min, /73 (vi) 26 - 30 min,/_7;

. (vii) More than 30 min./ /3

2,

(viii) Don't know //__7

How many minutes did you spend out of your
vehicle on your Jjourncy to work? (i,e, in
walking from your house to your garage and
from your usual parking place to your office),

(i) Less than 10 min./__ 73 (ii) 10-15 win, /A

v (1ii)16 = 20 min,/__7; (iv) 21 - 25 min,/ 7

3

.

e

(v) More than 25 min./ /;{(vi) Don't know /_ /3

Do you usually come 1n work in your own car?

(1) Yes /73 (i1) Neo [ 7

How far is your home from the nearest bus stop
or taxi boarding pcint you would ave used to
travel to work?

(i) Less than 50 metres /_7; (ii} 50 - 100
metres /_ /3 (iii) 101 - 150 metres /[

(iv) 151 = 200 metres / _/; (v) More than

200 metres Z ?

If you had not driveon to work in your own car:
(a) how would you have come to work?

(i) Private car passenger /_J; (ii) Taxi

L7

(ii1) Bus /[ 7; {v) Motorcycle [ 7;

(v) Bicycle /75 (vi) valk 7 _7 ;

(b) how many minutes would it have taken you
to come to work by the method you stated
above? (Door to door time including
walking).

(1) Less than 10 min.g /3 (ii) 10-15 min./_/

78

Leave
Blank
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(

iii) 16 - 20 min,/__7;(iv) 21=25 min, /[ 7;
(v) 26 = 30 min,/_/; (vi) More than 30 min

(vii) Don't know /=7 L7

(c) estimate how mich it would have cost you
to gpt to wor‘k.. R R

Would you have any rcason for cheoesing an
alternative mode of "ransport instead of
using your own car 1.r the journey to work?
(Please give the re: son and brief details
to clarify your ansver),

(1) You [ 73 £41) 110 L7 seesasvasnnnnnss

LR R A I B A O B R R I O O B B B O B B O B O O O B I B B

(This conclud>s Part B, Thank you),
6

Leave blank

28

s

29 30 N

=

PART

GO_TO WORK IN TH:OIR COWN_CARS

Vhy did you not com: to work in your own car
today?

(i) wife/husband us¢s car to travel to work/ _/
I
(i1) Vife uses car . take children to school/ 7

(iii) Roads too crowded /7

(iv) Journey takes too long by car /7

(v) Car being serviced or repaired [/

(vi) Not passed d-iving test /7

(vii) Others? (Plecse state) /[ /7

@ @ & 8 @ 8@ 8 % B @ B F A B E S A A SRR AR TR EE RPN

L B B B R A LI B B T S I B I I I B IR I B B BN B I O R B

(a) Is the met-od you used to come to work
today your usual means of transport?

(i) Yes /73 (ii) No 7

80
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(b) If NO, which is your usual means?

(1) Bus /[ 7; (ii) Private car passenger/ J;
(1ii) Taxi /73 iv) Motorcycle [ _7;

(v) Bicycle [ 73 (vi) walking /[ 7;
(vii) Not applicable /_7

How many minutes dic it take you to get to
work today?

(i) Less than 10 mi ./ 7; (ii) 10-15min,/ 7|
(ii11) 16 = 20 min, /[ 7; (iv) 21 = 25 min./_7

(v) 26-30 min./” /; (vi)More than 30min./ /7
(vii) Don't know /7

How many minutes dic you spend out of the
vehicle on your journey to work?

(i) Less than 10 min./_7; (ii) 10-15min.U_
(iii) 16 = 20 min. ./ 7; (iv) 21 - 2hmin,/[ 7
(v) 26 - 30 min./_ /3 (vi) More than 30 min,
(vii) Don't know /) i
If you had driven 7w car today how many

minutes would the “urney to work have taken
you?

(i) Less than 10 nin,/_7; (ii) 10 = 15min./_J
(1i1) 16 = 20 min./_73 iv) 21 = 25 min. /73
(v) 26 = 30 min,/”_/;(vi)More than BOmin.ﬁ::a
(vii) Don't know /7

-

Leave blank
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28

If you used public transpert (bus or taxi),
how much was your Tare? sicessssesscnssnnse l

How many times did you have to change means
of transport hofore getting to your place
of work?

(i) Mi1 /7 (ii) Once /73 (iii) Twice/ A
(iv) More thea twice [:::7
81
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8. If you came to wrrk by public transport
(bus or taxi), which of the following is
most inconvenient about coming to work bu
public transport?

(i) Too long to walk to and from bus stop
or taxi beardin; point /73 (ii) Too
long to wait for a bus or taxi /_/;

(iii) Not being certain of a seat on bug/ 7]
(iv) No shelter at the bus stop /[ 7 1
(v} Having to chapge buses [/~ 7

(wi) nthers? (Please siate) ‘%‘m. .

..‘..".‘t.t."l‘"fl"..."'ll.l'fl.l'lr"‘
E

(This e neludes Part Cy Thank youly
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PAGE
VOGELPACK L3NPUTLING CLNTER
MOPTHLISTURI UHIVLRSITY
S # S S = = STATISTICAL PACKAGE FOP THE SOCIAL 5 IENCES

VERSIUN 8¢5, == APRIL 1y 1976

]
- UM NANE GISCRIMINANT ANALYZT
FILE NAME TRANSL
—— — _ VARIADLE LIST FASZyNICFoNODMONGOMC 1,562 9000 340CCUeAPISL,HPOS2,HPOSS,
4 = HPOZSG 4 APOS5 oHPOSh 4 " Z o PINCyMINCe TFLCAVLIVTTLOVIT

INPUT FORMAT FIXED(L5F1e0,2F3.C+2F 3.2,2F2.0)

L . == ACCOFDING TO YOUR INPUT FORMAT, VA-1)U.LS ARE TO BE READ AS FOLLIWS
VARIABLE FCRMAT RECORD BaLunNsS
FAS2 F 1. 0 i 1= i .
= MOLF F &a L = 4 <
NGD F 44 0 1 3= 3
MoD F e L L= %
0SSty F 3¢ w 4 5e 5
ngce F 4e € - b= 3
Q3G F 4. 0 - 3 7 7
= = ) — U sel F 1s € % 8- 3
i HPOSL F le € L X G= £
B - HPLUSC F as - i~ i
HPOS3 . 7 2. O i ii= i
F o2 & 4 o <
F s O i L -
F o - ab= I
2 Foie 8 70 1 18= 3
Fs = F 3. € 1 = 16~ 2d
F 3¢ 8 1 a9 21
F 3 1 3 22=- 4
F Je¢ & 2 ehi= ot
F e © : 3 28~ 23
F 2. £ i 3= 31
THE ILPUT FORMAT PROVIOLS FOR. 2L VARIABLES, 24 RILL . 2
1T _PROVIDES FOF_ & REICOKDS (%CA=D5*) PER CASE. A pAXIH F 31 *COLUMNS® ARE USE) ON A RECORD.
N OF CASES &332
INPUT HLCIum pis
VAR LAULLS FLs? FAMILY Si7iv/
HWGCF NUMBLr OF o - ILSPONDENTS FROILYY/
. Hon HUMBLR OF DRIv: LICENCES IN RISPONDENTS FAMILYZ
oo HODE CHOSLHN DY .. LPTNRENTZ
- ie—— _ 0CC1  ADMINISTPATIV: STAFF/
= = L i i === OCLT * ~TECSHNLCAL fZiifFrs

0cc3 SKILLED LALOURYZ
: [+ TR UNSKILLED LABOY LIRSS
: K HPOS1  MHUSBANDSE/ -
i " - oot i eeun oy . HPOS2 - NIVES/._ ..
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VALUE LAEELS

DISCRIMINANT

OPTIONS

HPOSZ  SONS/
HPOSL  DAUGHTERSY
HPacE FILATING Ll
HPOS6 MALE LODG: R/
HWPOSZ? FeMilc rr.;. /
PIUC PERSOUAL
HINC HOUSEHOLD I:n.C
TF TRANSPORT F
CAV CAR AVAILAR
INTT In=VEHICL:
ovTT DUT=OF VL HI
HODIDIND RLSPOUST (L)

(LITAXZI(SINOTIILY
GROUPS=M0O(L,T) /v
HPOSLyHPOSS g HPOC
OMTTZANALYSIS=P]
OVTITUZ) ZBETHID =1
HPUSE OCCS yHONT i _
ANRLYSIS=PINC oHl
METHOD=HASALZI L
HOCF o HIDy TFea VT
AllALYSIS=P INCHL

HLTHOD=HALEL/FLIlims, , #F

1cnﬁ.:oa TFeIVTT, 0T
~1ALYS
Hr41Cr ‘-
HOCF g HOD o TFoiVTT 0T T
LinlL ¥SIS=D I G e I

VLTHOD=NA4AL/FIN

HOCF o HONSTFeiVTT,
AMNALYSICS=PINGHINC,

METHOD=MARAL/ZFIN=L, .
HOCF o HODWTFoIVTT,
AHALYSIS=PIHC W HI 10,

HLTHOD=VAALZFIi=2. .
HOCF o HON g TR VWTT 00T
u_pr4w».rvazn.L-;_;_
HETHOD=HAHALZFIL
HOCF » ;ou.qﬂ.néqq.:.”
ANALYSIS=PINC4IUC,

METHODs MARALZFINE=! .
NOCF,NOD TFL LYTT, 0y
ANALYSISEPINC 41N,
PLTHOD=MAAAL/F I =
HOCF o HIDs TF I VT T
AHALYSIS=PINC M1
PETHII=MA4ALZ/FIN=L0 o/
HOCF + HODs TF o IVTT OV T

ANALYSIS=PINC,,421C,!

HETHOD=MAMAL/F L=, .

HOCF s MDD o TFoZVTT VT T
AHALYSIS=PINC ¢4t
NETHOD=MAMALZFIN=Z
HOCF o HONe TFo LYT T, 0OV
AMALYSIS=PINC«HING,F L

«

Lebe7eBellpiceils28

{

> ACCOMOJATION/

3F SESPONDENTZ

NF RESPONDENTZ

© RISPONDENT/
f TO PESPONDENTZ

L TIME OF RCSPONDINT/
TRAYEL TINE OF RISPONDENT/
HLSIPRIVATE CAR PASS5.(3IPRIVATE CAR DRIVER
TCeYDNICYCLIST(7)AALKING
S ICoHINC oFASZoyHPOS14H20524HPOST
N0S2300CeyOCC3, OCCLSNOCF, NOD qw.H:Aq.
yFASZsHPOSLsOCCLSMOCF o NOOWTFELIVTT,

TTHELL o FFOUTES (ZANALYSIS=PINCHINC4FASZs
y IVTTOVTT () ZHETHON=MAWAL/FLINRL, o /FOUTRG /

HPOS190CCIwHOCT o MODeTFoIITTSOVNTT(3)/
UT=3 o/ ANALYSIS=PINCoHINDS +TASZyHPOSL 4000k
P A THOD=MAHAL/TTH=10./FCIT=5.7
P HPLUGZ +0CCL e NOCT o NODe TR I/ TTLOVTIT 3N/
T25« FANALYSIS=2TUC yHINC,TAST7,4P0S2,0CC2,
DY /HETHOD=MAHALZTIN=10e/F0)T=54/
yHPCS 2, 0CCI, NOCT JNODTFIITTOVTT(3) Y/
MT=5 o ZANALYSIS=2TNCoHINCSASZ, HPOL2+0CCk,

) 11 q:cda;bz LZ=IN=1C0e/FQ)T=5./

sHPDS3,0CC Lo NOCT o NUDTFIITTHOVTT (3 Y/
1T = -.xr::ﬂ« IS=3INCeHING 4T ASZ+HPOS3,0CC2,
Y/ZMETHON=MARBL /5 INZY, o /F0OIT=5,/

s HMPOS3L0CCIsNOCT yNOD e TFLIdTTLOVTT(3)/
Tzl o FANEALYSTIO=2[NCGHI NS 4T AS 24P O5340CCh,
) /MITHOD=MAHAL/TIN=10 o /F0JT=5,/

y P _JF-UU. oo lil ﬂﬂ.‘Od- —.ﬂq id ﬂﬁ.Lf.ﬁﬁAw-\
..\n;xr«;H\-umzn.:H;n.--m\.;uuwr.onnm.
THOD=MAHAL/ IN=1La FFUIT=E o/
..:;;ux.unnw NOGT o NODe TR 14 TTLOVTTC(I) Y/
IT=25 o FAHALYSIS=2INCHINC " ASZ24HPOSL 4 0OCCl 4
ZHETHOD=MAHAL/ IN=10./F0JT=5,4/

Ty HPOSE 4 OCC Lo NOCT (NODg TR IITTLONTT LIV
1IT=5, \l.lf‘MwﬂﬂquﬂoIHﬁn-.qu-IUOmW¢OﬂnNc

/M .—IO;_I.AF'.P_.._\ b 0 t\ﬁlﬁuﬂl\a
_q::uqm.unnu.zanu.;ou.qn.u~qq.oqﬂ4.w_\

T2l o 7ANALYSIS=P INCeMINC s "ASZH2055,0CCh,
FUCTHOD=HAHALZT IN=10o FFOIT=5,/

..zt:am QCCL HOLT JNDD e TFLTITTLOVTTI Y/
UTeS o /ANALYSIS=2INCWHINC,7252,4P0S6,0CC2y
FAMETHOD=MAMALZ  IN=LL« 7F03T=8 4/

T HPOSE ZO0CCIeNOCT yNODWTFLIITTLOVITL3)

=5 e FANALYSTIS=2INC HINGTASZyHP 0S5 +0CCk,

Y /HETHOO =M AHAL /= IN2 10 /FCIT=54/

Sy HPOS7 yOCCL e NOCT o NOD o TR I/ TTHOVTT(3)/
IT25 g FANALYSIS=P INCoHINC+TASZsHPOS7,0CC2,

JIZMETHOO=MAHAL/T IN=L e /FQJIT=5,7

v

32 eHPOST 4OCCIs NOCT gNODe TFe IJTT0VTT(3)/
METHOD=MAHAL/FIN=L 4 /FOUT=54/ ANALYSIS=>INCoHINC s ASZosHPOS740CCh,
NOCFsNODs TFsIVT Y s OMTY(3) ZNETHOD=MAHAL/TIN=2104 /FCJIT=5,7
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