




















AUTOMOBILE ACQUISITION AND TYPE CHOICE

decision process. Manski and Sherman (1980a) also included auto
ownership and disposal decisions; treating household's choice
among vehicle types conditional.on ownership level. The Manski
and Sherman (1980a) model is the most sophisticated to date. In
each submodel, the household is viewed as evaluating its current
auto holdings annually and updating them as desired. The relative

utility of any auto (or auto combination) is assumed a function

of such auto attributes as seating capacity, luggage capacity,
weight, acceleration, price, fuel efficiency. A search-transaction
cost is associated with entering the market. In addition decision-
maker characteristics such as household size, age,education, income,
number of workers, and residential location condition the utility
function.

The abovementioned studies define the decision-making unit
{i e the individual or household) as the unit of analysis; in
contrast a recent study by Charles River Associates (Boyd and
Mellman 1980, Cardell and Dunbar 1980) uses the logit form of the
discrete choice model but on aggregate sales share data, Their
model, referred to as the hedonics demand medel allows the parameters
to be random, hence aggregating Individual demands in accordance with

a distribution of tastes. Consequently the estimated equations
for aggregate demand are consistent with a realistic model of
individual consumer behaviour. in common wlth the neoclassical

approach, the hedonics model has aggregation bias due to defining
the unit of analysis as the percentage of sales of model type.

A major appeal of the individual discrete-choice approach
is the ability to estabiish the choice process through imaginative
use of data on both alterratives chosen and not chosen, and to
structure a complex set of interdependent decisions in such a way
that estimation is manageable and meaningful (see next section).
Furthermore, the use of individual-specific data greatly enhances
the opportunity to understand the real sources of variance in
behaviour, avoiding the fallacy of composition so common with
aggregate data. IT the relationships between individual decisions
and aggregate demand is understood, then 'extensive' data on
individual choice can be used to refine estimates of the aggregate
demand function.

Despite these strong positive points, there are many concerns
and unanswered problems. In particular, all applications to date
use a single cross-section of data, preventing any strong evidence
on the stability over time of parameters and range of variables,
Indeed, in an area of such radical change (as auto type}, we
can be greatly concerned about this. Also, we cannot ignore the
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supply side, especially the restrictions imposed on imports of
turrently popular Japanese cars. This has created a situation
of disequilibrium which must be reflected in the auto type choice
‘decision (either in deferral of acquisition of a type or in
selection of another type).

The simplest econometric form, multinomial logit suffers
from the independence-from-irrelevant alternatives property which
“almost certainly is not satisfied in the auto type choice. However,
“as discussed below, there are ways of minimising viclation of this
“'property, even though we could not guarantee complete non-violation.

Unresolved issues include (a) the ability of the approach
“'to handfe 1n a tractable manner panel data on a number of inter-
- 'dependent decisions, especially auto acquisition, auto disposal,
Jauto type, auto usage, auto age, auto expenditure, residential -~
legcation, tenure type, and commuter mode choice and (b) the pre-
‘dictive power of discrete-choice models. It is clear that the
individual discrete-choice approach has great appeal. However,
‘whether the aggregate framework could equally accommodate the new
“set of concerns of government and industry is itself of great
'importanceq These concerns include:

:13) the effectiveness of a policy designed to encourage household
X auto downsizing (and increased fuel efficient autos) .

:(b) predictions of response to changes in auto design.

the influence of petrol price increases (level and frequency)
oh auto stock adjustment and travel patterns (aute, non-auto).

the influence of combining threats of an impending petrol
shortage on expectation of future petrol prices and auto type
acquisition/disposal decisions, .

the implications of the predicted adjustments in the size and
composition of the auto fleet on levels of traffic congestion,
and air poliution. -

the relationship between residential location and auto owner-
ship, hypothesised to be affected by the relative price changes
of home ownership and auto ownership (including operating and
maintenance costs}.
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THE STRUCTURED~LOGIT APPROACH

The appreach adopted requires a theory of individual choice
behaviour, a model! to combine the behaviour rules of each individual

to explain population choice behaviour whilst maintaining the decision-
making unit as the unit of anailysis, and an analytically tractable
estimable econometric model obtalned by the imposition of testable
assumptions on the theoretical choice mode] . This is the basis of

the individual discrete-choice modelling approach, now used extensively
in the modelling of more traditfonal travel decisions {e.g. mode and
destination choice), and recently applied to the study of auto-

related decisions (especially auto-type choice). The literature on
discrete-choice modelling is extensive; with comprehensive statemsnts
available in Hensher and Johnson {1981}, Manski and McFadden (1981)

and Hanski {1981}, We briefly summarise the particular model form,
structured Togit, used in the current application.

Define a random utility function depicting probabilistic
rational behaviour, through the assumption that the underlyling
preferences of individuals undergo random changes. (3} There is
widespread evidence {e.g. Koo, 1963) that inconsistencies in
behavioural patterns are more apparent than one would like to
believe: ', .if economic agents reveal at all
of behaviour,_this consistenc
(Hildenbrandt, 1971, 414),

a certain consistency
y is at best of a probabilistic nature®

ulx} = u (x) with a probability Pq, g=1,..0 (4}
b q '~

where uq(g) is a particuiar form of the utility expression, an
individual behaviour rule, x s a vector of attributes, u{x} is a
geheral (or mode]) form of the utility expression, a set of individual
behaviour rules, and Q is the number of observations.  The form (4)
.Is too general; hence additional assumptions are imposed; in part-
icutar the form of the function is assumed unchanged but the momentary
value is subjected to random shocks:

ulz) = vix) + elx) (5)

where v{x) represents the deterministic element and
element of the function. A famil
developed, each differing accordin
imposed on £(x),

e(x) the random
y of random utility forms have been
g to the distributional assumption

3. In contrast to the decision process undergoing random changes
In permitting the latter source of randomness, we introduce
the complex issue of stochastic transitivity
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; In accordance with the maintained assumption of utility
maximisation, an individual will select alternative | if the utitity
to be gained from consumption of services originating from i is
greater than the utility to be derived from ali other alternatives
i the set;  T.e. (dropping q subscript)

, Plulx) > ulx), ¥ ey, i+#]] (6)

'U
it

- Plvi(x) = v (x) > gilx) - e (x), ¥Jeai#f) (D)
'The distributional assumptions imposed on Ei(i) are:

£, are independently and identlcally distributed (1 {D)
J hence . {x}) = ¢
Ej are distributed as double exponential
2
) o= o, )=
. E(EJ) and Var (sJ) o
: fj}t follows from these assumptions thatei - €, are distributed
" logistic (Domencich and McFadden 1975, 63}, E(ui—uj) = v.-v,, and
" {from Daly and Zachary 1378, 342), Var (u;~u;) = R

~the dispersion parameter of the double exponential distribution,

vassumed positive and (initially} constant over all alternatives

i The resultant closed-form model it known as the basic multinomial
“logit (BMNL) model:

J
P.
i = expl[iv,] I exp[iv,] (8)
i . j
-X as @ scaie parameter is the only parameter characterising the
wivvariances of differences in utility. This means that in the BMNL

odel the variance between any two alternatives is independent of
hich alternatives are being compared. This implies the well-

nown 'independence from irrelevant alternatives' (11A) property,
hich as immortalised in the red bus-blue bus fable is both a
potential strength (because of simplicity} and potential weakness
~{because of lack of realism) of the BMNL model. The discussion

of the I1A property Is well documented in many sources (e.g. Hensher
nd Johnson 1981; McFadden, Train, and Tye 1977}; suffice to say
that there are procedures available to test for its violation and
‘remedies available when violation is detected. One approach
designed to minimise violation of the i1A property while still
maintaining the analytical and estimation niceties of the logit
ramework is the ‘'structured logit' (SL) model. tt takes advantage
of the existence of a single dispersion parameter, and defines a
Structural reiationship between decisions {or elements of a 'single’
decision} such that A remains constant across alternatives in a
given choice set, while allowing it to vary across choice sets.

The idea is not new, but has oniy recently been formalised in the
context of a theory of behaviour such that the elements of the SLmodel
are  consistent with utility maximisation. We now turn to a
discussion of the SL model, since we adopt it in the modelling of
auto acquisition ¢hoice and auto type choice, where we assume that
Aassociated with each of the two decisions is ipvariant within

€ach decision but varying between decisions.

Only two studies can be cited that actually tested for violation,
out of the hundreds of applications of the BMNL model.

635
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The essence of the St model is that It enables us to decompose
a complex set of decisions (which may be jointly decided} into a
sequential recursive set of decisions. Williams {1977), Daly and
Zachary (1978), Ben-Akiva and Lerman {1979) and McFadden {1979) have
proven that A is directly linked to the parameter of the logarithmic
sum of the denominator of equation {8), and is interpreted as an
index of the similarity of alternatives provided it is bounded by
0 and 1, a necessary and sufficient condition for the model to be
consistent with utility maximisation. This enables use of the
dispersion parameter in testing for sequence and structure.

The 5L model, for two decisions {or a two-level decisfon) is

A 1
i expl t(vt+vta)] ” EXPIAa{va+ Atznt‘ZETexpD\t(vtﬁvtla)])_}
z
t.ETexP[At(Vt‘+ vt'a)}

t expli_{v_,+ Lonz expii (v &
a'eh a a! ?\t f’ET P t tl+vt|a:}3)]

tia p
a

where t and a refer to the auto-type and acquisition dec

lt = 7 hfj;(TAT

™ L

= 1 = g7 L (Williams 1977, 316)
6%y a TET

For equation (9) to be consistent with utitity maximisation; then

A, <A (10)

0 2y <21 ' (11)

intuition tells us that for alternatives with relatively more
similarity, A is greater than for alternatives with less similarity.
This is because as var (Ei - sj) increases, A decreases and vice

versa. Why should Aa be less than At? The variances of decisions

made earlier in the hierarchy must be greater than variances of
decisions made later. This follows from the model  framework since
we assume that individuals take account of the 'expected maximum
utflity' (EMU) at earlier levels and these in turn suggest z wider
range of possible dispersion between decisions takem at these levels.

ision alternatives.

)
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.p the only element of a dispersion parameter is Aa/ At the parameter
s

ttéched te the second term in the numerator and denominator, referred

o a5 the expected maximum utility of the auto-type choice process.
‘proof of this is given in Ben-Akiva and Lerman (1979). In logit estim-

tion, the dispersion parameter in the higher order decision is usually
it rmal i sed; hence Aa = 1; giving 1/At as the coefficient of EMU.

: The reasoning behind condition (11} is best 11lustrated by
nterpreting the various magnitudes of the ratio la/ . If there
js an improvement in the utility of acquisition 18vel® a associated
with auto type t, then if

the overall response will be an increase in the number of
decisionmakers acquiring a of auto type t'
fa=1, . A, afa'; t=1, . .T, t#t') .

there will be a greater change from t'a' to t'a than from
t'a to ta. That is, the elasticities will be of the wrong
sign.

The increase in ta will match precisely the decrease in ta'.
t
In. the first two cases, the effect of the improvement in ta 1s an increase
iin selection of t' in a, rather than t. These results are unacceptable,
given the postulate of utility maximisation. When A /At = 0, the SL
model reverts to a model of two independent BMNL modeTs.

A

the diversion from t'a' to t'a will equal the movement from
t'a to ta. In this case, the rates of substitution between the
attributes of different alternatives will be the same, and hence the
SL model is the same as a simultaneous model,
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THE EMPIRICAL MODELS OF AUTO-ACQUISITION CHOICE AND AUTO-TYPE CHOICE

Equation (9) is the specification of the mode! to be estimated,
with the auto-type choice model estimated first, and the expected
maximum utility associated with this choice process being included

as an independent variable in the auto-acquisition choice model

While acknowledging that there are other related decisions such as

auto disposal, residential relocation and vehicle usage, these

are treated as exogenous in the current analysis; and made endogenous
in research currently in progress

The data collected as part of a pilot survey for a Targer
study, included 400 household interviews in the Sydney Metropolitan
Area on a sample, stratified by household fleet size and geographical
location. The questionnaire sought extensive detalls on each auto-
mobile regularly parked at the household's address at February 1980,
information on changes during the previous 12 months to the number
and types of vehicles, the alternative vehicles considered during
the period of assessing fleet adjustment, travel by each vehicle during
the 12 month period {distinguishing travel in the Sydney area, travel
outside of the Sydney area), expectations of petrol price increases
up to 1983, and the usual socio-demographic household data. The
particular data items obtained are listed in Table 1. Supplementary
technical data on each automoblile was obtained from the National Roads
and Motorists Association (NRMA) of New South Wales.

151 observations were suitable for modelling the two choices
selected. Given the pilot nature of the survey, no attempt was made
to obtain missing information. Sixty households had acquired one
vehicle, and ninety-one households had acquired zero cars during the
12-month period There is no attempt at representation; this is
an exploratory phase in a larger study The empirical results are
of interest; and serve to at least highlight the potential of the
econometric approach used

The auto-type choice model requires definition of alternatives.
Like previous studies (e.g. Manski and Sherman 1980), households
are assumed to re-evaluate their fleet composition at the beginning
of each year, and ensuing decisions remain until the subsequent year.
This simplifies the modelling conslderably,especially where the
output is to be used for prediction Whether this is an appropriate .
assumption is unknown; it is possible that In a dynamic-choice
context the timing and frequency of such reappraisal periods has
an important effect on the outcome (given the influence of period
and supply effects). For a single cross-section study, these concerns
are added to the other missing dynamic factors. One of the unresolved
Issues in auto-type choice mode!ling is the definition of the choice
set, Some studles (e"gh Lave and Train 1979) define a fixed set of
alternatives (ten size/price categories) and assume all are relevant
alternatives for each household. Average levels of attributes
are associated with each alternative (e.g. the average horsepower
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Data Obtained from Survey

Table 1

: éhicle Data
Vehicle Bata

- Make, model, engine size, body type, year of manufacture,
year household acquired vehicle, financing of acquisition,
‘age at acquisition (new, used), manual or automatic, air con-

Liditloning, tow bar, purchase price, maintenance by household
“'or other, expenses {registration, insurance, maintenance,

“.repairs, fuel)} tax deductions, fuel source, annual kilometres,
ffype of garaging, insured value, expected maximum price at

current disposal, type of insurance, time to dispose, role
of vehicle in the acquisition-disposal decision; allocation
of Sydney area kilometres between weekday commuting, weekday

" use in work, non-work weekend use, work weekend use;

“ratlion of Sydney area kilometres between local/adjacent suburb

use and to/from central area; kilometre distribution (times/

“week) 1n excess of 80 km per day; longest trip within Sydney
“area (kms, purpose, household participants), details on up to
 three holidays trips outside Sydney Area (kms, mode, duration
-away, household participation, touring)

: Non-VehiC]e Data

"“Fuel price expectations (1981, 1982, 1983), household compos-

7. ition (number by age, driver's licence, employment - full-time,
~part-time, students, retired seeking work, fuil-time housewives},
= car avallability for commuting, workplace fixity, access to each
.- vehicle, alternative mode usage for commuting, household gross

|5 income, purchase of petrol by each household member, mode used
for shopping journey, plans to relocate residence.
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of a subcompact) Other studies (e g. Manski and Sherman 1980}
define the choice set as the chosen aute type and a randomly selected
set of twenty-five alternatives from the 600 types available. Unlike
the tave-Train approach, the Manski-Sherman approach maintained each
vehicle as unique {(i.e auto-specific attribute levels); however
they had difficulty in identifying which vehicle the household held.
To 'overcome' this they defined vehicle class (by make, model, vintage
if domestic, and make, vintage if imported}, and assumed that the
specifications of a given class were those of the top selling vehicle
in the class, Both of these studies did not obtain the non-chosen
alternatives from the sample of households; hence it was a relatively
straightforward exercise to define type choice

There are two schools of thought, however,
choice set for each houschold One is the approach adopted by the
studies referred tc above which obtain the non-chosen alternatives
independent of the household’s perceived set. The other approach
Involves asking the househelds to indicate the alternatives they
actually considered in the choice process. Both approaches have
their strengths and weaknesses, The former approach has a fore-
casting advantage in that all makes and models are inciuded a
sufficient number of times to enable meaningful (statistically)
statements on the likelihood of selecting each auto type.
if this approach fails to establish through the set of independent
variables the real impact of constraints on selection amongst the
full range of alternatives, it is argued that the direct questioning
of individuals is more suitable. If there is any evidence of
randomness in the allocations by households, then both approaches
should yield similar (if not identical) results. Preliminary
assessment using the current data set and a data set using the
retrospective longitudinal survey technique (LePlastrier 1981}
indicate that if randomness exists, it exists only within a price/
size class of auto-types, For example, the alternatives to
'large-imported expensive autos' are ‘large-imported expensive autos'.

in establishing the

However,

In the current application we asked héuseholds for the altern-
atives; the result was that the Lave~Train and Manski-Sherman
type categories were not appropriate for reasons already mentioned
Within a class of types (e.g. small autos) the correlation between
alternatives (through the attribute set) prevented use of existing
type classifications. As a consequence (which we argue is likely
to be the real situation), two approaches remain; either extensive
searching using classification techriques is required to identify
new categories, or we test a number of 'simple’ dimensions, which
have meaning in the context of study aims. The resolution was
to adopt a fueli-related criterion We used exploratery data
analysis as the basis of establishing the type categories, such
that the correlation between the attributes on each alternative
used In hypothesls testing is minimised; and that the -categories

T
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Qere meaningful in a policy setting. Three categories enabled
‘definition of operational cholce sets, which contained a random
s1location of price/size vehicles across categories. These are

1. low fuel consumption autos (up to 10 49 litres per 100 kms)
9, medium fuel consumption autos {10.50 to 13.99 litres per 100 kms)
: high fuel consumption autos (14 Titres per 100 kms and over) .

_Eéch household in the estimation sample had a choice set containing
‘two or three alternatives.

As a final point on type choice, we have assumed a single level
n the decislon hierarchy; however, it may be more appropriate to
onsider a nested structure within the type-choice decision; modelling
within a ciass (e.g. small) separately and then modelling between
‘classes; using the EMU variable to link the levels {see Fig. 1).
The only concern would be the failure of the first stage estimation
“to provide meaningful (if any) results, given the likely high correl-
ation between alternatives. A factor analysis stage is probably
equired instead of stage 1

auto type choice

Stage 2 auto type choice

med ium large

//Nif\ Stage 1 auto type ctoice

Figure 1:  An Alternative Type Choice Structure
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tn contrast to the type-choice medel, the acquisition-choice
mode] is straightforward in the current application. We have 1imited
the model to situations where a household acguires only one vehicle
during the twenty-month period. This restriction was imposed by the
data. Hence the complete model structure considers the probabiiity
of a household acquiring one auto or not acquiring an aute of one of
three categories of fuel efficiency in the 12-month period ending
February 1980. To minimise violation of the 1A property of the

BMNL model, this model considering the choice between not acquiring

an auto, acquiring an auto of type 1, acquiring an auto of type 2 or
acquiring an aute of type 3, the choice has been structured as per
equation (g) (see Fig. 2).

acquisition choice

acquire
do not
acquire
type type type
i 2 3
Figure 2: Model Structure

The estimate of the parameter of EMU can be used to test for
~-suitability of this structure. An important point is that we are
modelling the acquisition choice, not the number of household autos choice.
That is, we are not explaining different levels of stock but the
change in the level of stock {including a compesition change assoc-
lated with a zero change in stock level). As a consequence it s
essential that for non-acquirers we obtain details on wehicle(s)
that would be acquired had they made an acquisition. Failure to
do this has obvious problems {e.g. the EMU variabie for the non-
acquirers cannot be calculated for the acquisition alternative).
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LIMINARY RESULTS
B

i The firal models estimated on 151 observations are reported
“Table 2

On conventional statistical criteria of goodness-of-fit when

‘the function is non~linear, both models perform well. McFadden {1979)
argues that a pseudo-R? between .2 and .4 is an extremely good fit.
.The alternative-specific constants (ASC) are all statistically non-
gnificant which is a desirable result for a well-specified model .

3 The EMU variable has an estimated parameter {A_ /A ) equal
“to. 1664, satisfying the condition for utility maximiZatidn. Its
élbseness to 0, however,suggests that the decision structure tends
“to’ independence rather than simultaneity. This is an Tmportant
result, suggesting that the sample of households regard the acquis-
dition and type cholce decisions as mildly interdependent. The -
coefficient 1s significantly different from zero at the 10 per cent
Jevel. The finding means that given an improvement in the utility
from acquiring an auto of type t, then the likelihood of a household
hanging from acquiring one auto of type t' to acquiring an auto
fitype t, will be greater than the 1ikelihood of a household changing
from not acquiring an auto to acquiring an auto of type t' Overall,
there will be a greater increase in the expected number of households
selecting type t compared to type t'. If a simultaneous structure
were used, we would be (incorrectly) ensuring that there will be an
iqual increase in the choice of all auto types resulting from an
provement in the utility from acquiring an auto of type t.

The variables in the auto-type choice model relate toe the physical
characteristics of an auto (weight}, the performance characteristics
(aceeleration), usage characteristics (long-distance travel), ownership
characteristics (by household or another source, typically a company),
and'cost characteristics {purchase outlay, expected future operating
costs).  The diversity of significant explanatory variabies confirms

r:belief that market share cannot be simply forecast by using
conventional macro-indicators typlcal of the -aggregate econometric
studies (e.g. Chase Econometrics Associates 197k, Wharton Econometric
forecasting Associates lnc 1977) . However, it should not be argued
hat the aggregate models cannot be modified to include such varizbles
nd'stili perform a useful role.

. The acceleration rate entered all utility expressions (i.e. as
generic variable), and with a positive significant coefficient.
his says that, ceteris paribus, an increase in acceleration perform-
nce is likely to increase the probability of selecting all types
;0T vehicles; however, given the current levels of acceleration of
ach type category, a one per cent increase in acceleration will
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id
Table 2 A Structured-Logit Model of Auto Type Choice and s
Auto Acquisition. 1h
Fitted by Maximum-Likelihood Method :2
Auto Type-Choice Given Acquisition Level zt
{alternative 1 = low fuel consumption 2
2 = medium fuel consumption o
3 = high fuel consumption) a
o
Independent variable estimated asymptotic : A
(The variakle takes the described coefficient t 8 fi
value in the alternatives listed : statistic 5
in parentheses, and zero otherwise)
. 1
ASC-low fuel consumption {1) 1382 0.28 1
ASC-medivm fuel consumption {2) 0054 0.01 . v
acceleration rate {0-80 kms/hr, secs) !
{1, 2, 3) 1406 2.01
weight =*10 {kg) {1, 2, 3) -.8296 -1.70
retail expenditure value %.01(%)
(1, 2, 3) . 0052 0.92
fuel price expectations (%) (2) -.1805 -1.85
regular long distance dummy (> 80 km}
(times/wk} (2) 1.3680 2.03
source dummy (1 = acquired by non-
househald sources) (2) L2746 0.39
Log=1Tkelihood at,convergence 38.9
adjusted pseudo-R .34
proportion successfully predicted - 60%

Acquisition-Choice
{atternative 1

acquired one vehicle,

2 = acquired zero vehicle)
Independent variable estimated asymptotic
coefficient t
statistic
ASC - acguisition (1) 4669 0.65
search cost (no. of heurs searching) (1,2} 0248 1.70

number of cars per head of licensed drivers
(before acquisition but after disposal

decision) (1) -.5374 -4 .00
disposal dummy (1 if dispose a vehlcle) (i) 4.1170 5.30
number of days per week each vehicle is

not used #10(1) .0325 2.40
EMU_(1) . 1664 1.70
Log-tikelihood at,convergence -13 64
adjusted pseudo-R 55

proportion successfully predicted 85%
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The other vehicle characteristic, weight, is significant at
he 10 per cent level and has an intuitively plausible sign. It
uggests that as the weight of the vehicle increases, ceteris paribus,
the. likelihood of selecting that vehicle type decreases A1 per
‘ent increase in weight wii} reduce the probability of acquiring a
small car by 0 30 per cent, a medium car by 0.48 per cent and a iarge
aF by 0.62 per cent. This result indicates more scope to adjust
as the size of the vehicle (measured in Titres/100 km) increases.
‘comparison with the USA evidence (e.g. Lave and Train) shows that
for Australia there is less SCope to use the weight dimension in
proving fuel efficiency of the total household fleet.

The retail expenditure variable is not statistically signif-
nt; hence we cannot meaning i g its magnitude nor sign
This result is arguably due to the definition of the type choice set,
hete purchase price is highly correlated with the dimension of our
e' categories.

A most important variable is fuei price increase expectations,
own in the USA to have a more significant influence on auto-
ownsizing than the absolute level of petrol prices The expectations
ariable in the type-choice model relates to the per cent change in
etrel price increases exXpected between the beginning of 1980 and
981 The changes between 81 and B2, and 82 and 83 were not statis-
jcally significant Testing for functional form, as abso!uge or
ifference varlables, did not alter the result. This variabie,
grificant at the 10 per cent level is altérnative-specific, and
Lers the utility expression for medium fuel consumption autos.
the remaining auto-type variables they are not assigned to
mative 2 because the targe fuel consumption
tegory is predominantiy ¢ampany cars; and these variables are not
Pertinent in this context. This means that, ceteris paribus, an

A comment is required on the retaijl expendi ture variable, which

takes the actual value rather than 80 for company-provided

This may, in part, contribute to the statistieal non-significance;

however, the purpose of adopting this position is to argue that

We are picking up the quality dimension, i.e. the more expensive

;8" non-househgld provided auto, the greater the utility to be gained,
nd ‘even more for nothing*.  This js suggested as a reason for

Ah unexpected sfgn, even though the Statistical non-significance
Makes sych s statement highly qualified.
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expectation of a greater percentage increase in petrol prices will
reduce the likelihood of selecting a medium auto. The statistical
non-significance of the petrol price expectation variables for later
years suggests that although households have well-defined (predictable)
expectations extending over a time horizon of one year, expectations
beyond this period appear to have insignificant influence on current
auto-type decisions. Thus, the perceived risk of not downsizing
appears to be very much immediate.

The variable 'regular long distance dummy', reflects the hypothesis
that households will prefer at least a medium-sized auto if they travel
reqular long distances, measured in terms of travelling more than 80

kilometres a day at least once a week, This is entered as a dummy
variable (1,0}). It is significantly different from zero at the 5 per
cent level. The sign has no necessary expected direction For

example, a negative sign could be obtained to reflect the hypothesis
that people who travel regular long distances prefer a small car

50 as to economise on fuel, However, for the current data set, such
people tend to have medium (and larger) autos, including all the company
cars. The comfort dimension (not satisfactorily accounted for in our
medel) suggests Ttself as the reasoning behind the result obtained. (7

We were able to test for the company car effect (the source dummy variable),

but 1t was not statistically significant, probably because it is predomin-
ant in the large fuel consumption category and has a small variance for
this data set.

We conclude by warning the reader that the results are tentative,
but give guidance for further research in this important area.

In the acquisition-choice model, four variables were found to be
statistically significant in addition to the EMU variable, already
discussed The search cost variable is designed to account for sonme
of the transactions costs involved In entering the auto market and
acquiring an auto. Manski and Sherman (1980}, argued strongly for
improved measures of transactions costs than a simple dummy variable
te distinguish new and used cars {where search costs were assumed
higher in the used car market) While this alternative specification
is more appealing than the Manski-Sherman formulation, more research is

7. We investigated the annual kilometres driven in an acquired car,
which does not test for the same effect as the regular long trip
variable, but does provide a test for effect of time in a vehicle
{and hence comfort) It was not statistically significant
Important areas for further research are the relationship
between the way in which kilometres are allocated in vehicle use
and the implications {possibly via other variables such as comfort)
on vehicle size, The company car cannot be ignored since it
clearly has an important interactive influence via the 'costless'
effect
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= A fundamental problem arose in calculating this varitable for the
‘households that did not acquire g vehicle. The survey did not obtain
‘the anticipated hours searching if such a household were to have entered
s market and acquired or decided not to acquire an auto.  One might
'ypéthesise that their expected search costs are on average higher
than' the acquirers, giving a major reason for noracquirers not entering
; Alternatively, if they entered the market and decided not

or used), and the presen : company cars In the house-
o]djf]eet This is 1j g electivity bias (Heckman
4979). For the acquirers, we assumed a zero search cost for Ach-acquisition;
at'is, they would not have entered the market. In future research we
“address the issue of whether a non-acquirer actually entered the
ket (hence a search cost) or stayed out, is is clearly a fundamental
g This variable isti ignifi T the 10 per cent level,
» and one can argue
likely to yield greater
ss exhaustive search, thus
sign s consistent with this

. The car stock Ltilisation variable is significant at the 5§ per

tevel and has a positive sign. This js a somewhat ambiguous
varisble in terms of its sign The obtained sign suggests that the
ownership of ‘excess' stock provides f]exib%hity and hence is 3 positive

itity of acqufsition.( Casual empiricism teads
call! interpretation, “An alternative hypothesis

3 negative sign) is that as the intended utilisation

it would be &xpected that there js less likeTihood

N 1o acquire another car will he actually carried

s €ars per licensed drivers and the
€xogenous) are both significant at the

If the dcquired vehicle is 3 replacement, the positive sign

could be alsg Interpreted {in a downsizing environment) to suggest
that fuel COSts may be influenciﬂg households in replacing their

little-use! relatively fye] tnefficient vehicle with g relatively
< fuel efficient vehicle. Alternative]y, fuel price increases
scould Jead to acqulsition of a "Tittle-used!' vehicle which may not
Necessarily bhe g more fuel efficient vehicle; that is, the

ntention is ¢o use it Jess,
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CONCLUSIONS AND SUGGESTIGNS FOR COMTIMUING RESEARCH

The empirical application has limitations, some of which
have been mentioned. A weakness of this relatively sophisticated
model is the consideration of a restrictive acquisition decision -
to acquire one vehicle or none, and the very tentative nature of

definition of type chafce categories It is straightforward to
extend the model (within the same framework) to accommodate all
levels of acquisition and disposal of autos. However, a more

appropriate medel system should inciude the household decision on
the allocation of a budget between expenditure on capital, operating,
and maintenance outlays for autos and other ccmmodi ties, together
with the interdependent decisions of vehicle usage, residential and
workplace locations, and even mode choice. Other considerations
such as vehicle financing and age of the auto may be endogenous

i.e. choices in their own right) or simply exogenous variables in
another-choice model.

Even if such a sophisticated set of models were developed,
there is a need to move away from the single cross-section approach
to a repeated cross-section or panel approach, enabling a true
dynamic choice scheme. Important influences such as accumulated
experience with the existing or previous stock, search costs, and
changes in energy prices over time cannot be wel]l explained in the
auto choice context without a dynamic choice framework Recent
research by Heckman {1981}, Johnson and Hensher {1980}, LePlastrier
(1981), Chamberlain {1980) and Daganzo and Sheffi (1980) extends
discrete-choice model1ing to a dynamic setting. [t is complex,
but arguably more realistic: a major source of bias in the past
being cross-sectional bias.

The Future of the Car Project in progress at Macquarie
University entails monitoring of 2000 households {on an annual
basis} inr the development of a panel data set in the auto-choice
area. This will enable us to develop dynamic empirical modets
~Unti1 then we refrain from drawing policy implications.
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