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ERRITA

In material like that containecl in this thesis it is easy to
generate errors. BeIow is a list of known errors at the time of
f inal submisslon of the thesis. For tlrawing ny attention to soï¡e of
these errors I thank the two exarniners and a nunber of colleagues
who have reviewed the work subsequent to initial subrrission. Other
of the errors Iisted have cone to tight in the process of preparing
research papers frorn the thesis. I apologize to the reader for any
renaining errors.
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ÀBSTR.ACT

In this thesis major contributÍons are made in two areas

of study. The contribution made to retail planning is
to generalise the Huff model, which has been extensively
applied to forecast retail expendÍture Levels at stores
and shopplng centres. The contribution made to trave-l-

demand analysls is to demonstrate, iD the context of
shopping travel, that discrete travé1 choice models,

founded on economlc random utility theory incorporate to
a substantial- extent the decislons of travellers
regarding activity participation at trip ends. The

relationships between travel- and activity decislons has

been a major area of debate in the transport l-iterature
over the past decade.

Both of these contributlons arise from the
speclficatlon of a comprehensive economic theory of
shopping destination cholce. This theory is so

structured to take advantage of findings from malnstream
economic consumer theory. l,: lmportant relationship
long ago unearthed in economlc consumer theory, Roy's
identity, 1s used to establish a cl-ose link between

shopping destination choice and retail expenditure.

The empirlcal counterpart to this theoretical-
link is an lnter-related model- of shoppingr destinatlon
and expenditure choices. The relationship between these
choices is recogrnised by, firstly specifyingr
theoretlcally compatible submodels for the destlnatlon
and expenditure declsions, and secondly, demarcating the
system within the set of sample selectivlty models. The

estimatlon of this system 1s modestly pioneering in a

strictly econometric sense.

(xi)



This thesis also contains a number of minor
contributions to the study of shopping destination
choice behaviour. Prominent amongst these 1s a detailed
analysis of reported variations amongst individuals in
the range of store choices available, wlth particular
reference to the impact these exert on parameter
estimates associated with multinomial logit models of
shopping travel-. Another relatively minor contributlon
is an analysis of travel linkages between categories of
food shopping.

The empirical setting of the study is Àdelaide,
Australia with the data being derived from a specially
conducted survey.

The thesis concludes with some suggestions for
further research.
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NOTÀTION

Listed below is the principal set of notatlon used in this
thesis. An attempt has been made to utilize a consistent
set of notation throughout. The global set of notation
defined bel-ow, hovrever, shoul-d only be used as a guide.
Generally, a detailed definition is provided 1ocaI1y. For
instance Eiq is defined below as conditional shopping
expenditure at destination i by individual q; however, is
used in Chapter 7 to refer specifically to expenditure on

grocery items. In all cases the local deflnition overrides
the globaI definition. Much of the loca1 notation is not
defined below.

In line with conmon practice, for each of the
Zq, GO and Bi vectors, capital letters have been used
denote the vector and small letters to denote elements
the vector. This, however, does not apply to other
vectors. Xá is used to refer to the transpose of vector XO,

etc. Subscripts delimit bounds for the variable or
vector. Thus, for example, given that XO refers to a rovr

vector of explanatory variables pertaining to individual q

included in a continuous choice model, XÍe is as Xn but
refers especially to alternative i, etc. The q subscript is
always used to refer to an individual (q = L,2, ...., Q)

and the i and j subscripts used to refer to choice
(partlcularly, mode/destination) alternatives (i = L, 2,

N) . When i is broken into its components, d is used
as the destination subscript and m as the mode subscript.
In Chapter 6 sp and (sp)'are used to refer to shoppingr
patterns .

For mathematical operations t and n are
conventionally used to signify summatj-on and multiplicatlon
and '1og/ used to refer to the natural logarithm. The

symbol n is used with respect to estimated parameter values

Xq'
to
tn

(xiii)



Ad a vector of variables describing the
attractiveness of shopping destination d.

â1, Az

Bd

parameters associated with the
perceived shopping prlces lnto
pr].ces.

translation of
reaL shopping

the
/ shopping

upon the choice
alternative f by

cm

c
*

ql

ci

ci

Dq1

D( )

Eiq

E(a)

a vector of quality variables associated with
the consumption of shopping g.oods from
destination d ( =bdl , bd,2,...., bdK).

the expected retail expenditure by consumer q

associated with mode / shopping destination j

the set of choice sets containing m

alternatives.

consumptlon of good i

the monetary cost of travel associated with
alternative i.

a vector of variables representing
separation of consumer q from mode

destlnation i.

logit fünction.

retail expenditure conditional
of mode / shopping destination
individuaÌq ( =pigTq= (pq*liq).

the expected value of a.

the expected val-ue of a conditional on bE(alb)

(xiv)



Fq1

*9i

Iq

IV

Jq

J( )

k 1q

L

*

a function relating the separation (Dqi )

shopping destination attribute variables
to consumer destination choices '

and
(Aqi)

G a vector representing consumption
goods from shoPPing destinations,
( = 9L, 92, ...., 9U).

a polychotomous variable defined
q with values L to NO and Iq = j
j is chosen bY individual q.

of retail
L, 2,

for individual
if alternative

a variable from anY

to a standard

q i and

N

demand function for consumptlon of shopping
goods conditional upon choice of mode /
destination alternative i.

inclusive value

the
for

set of objectively available choice sets
individual q.

a function which transforms
well specified distribution
normal variable.

a blnary variabl-e taking value l- if f
0 otherwlse.

iL

o

leisure time

demand for leisure time conditional upon the

choice of mode / shopping destination
alternative i.

= a vector of socio-economic, etc. variables
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p.-1q

P( j e NO)

prob lro=j I

P¿

*

T

t 1

U

ui

u

V

the probability that individual q will select
alternative i.

the probability that al-ternative i is an

element in the choice set NO.

the probability that individual q will choose

alternative j.

a real price
purchases at

index associated with retail
destination d.

pdq a perceived price index associated with retail
purchases at destination d by individual q.

a vector of size related destination
attractiveness measures .

total avail-able time

the traveL time concomitant with alternative i

direct utilitY funcfion

bivariate direct utility function

S

*
U

the conditional
associated with

direct utility function
alternative i.

*

error term assoclated with a continuous cholce
mode] defined with respect to the population at
Iarge.

indirect utilitY funcfion.

bivariate indirect utility function.V
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vi

w()

the conditional
associated with

tndirect utilitY function
alternative i.

v

vi

v

the 'representative/ component of Vt

error term associated with a continuous choice
model after allowing for the conditionality of
data used for model- estimation.

an error term associated with a continuous
choice model after allowing for data
condÍtionality and the difference between

estimated and true selectivity correction
factors.

a function relating socio-economic
characteristics to retail expenditure levels.

a row vector of explanatory variables
associated with a continuous choice model and

pertaining to indlvidual q.

lncome

a super row vector of explanatory variables
defined with respect to individual q and

alternative i, contained in a discrete choice
model and thus associated with the
representative conditional indirect utility
functions (= Aqi, Dqi).

the Hicksian composite commodity.

demand for the llickslan composite commodity

conditional upon the choice of mode / shopping
destlnation alternative i.

xq

zq,t

Y

z
*

;

I
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q

7¿

Ti

l.L

l_

Pab

p 2

a parameter vector of parameters contained in a

discrete choice model and thus assoclated with
the representative conditional indirect utility
functions (= dl_ , a 2, . . ., oR) .

p a parameter vector associated with
choice model (= þL, 02, ..., Pp).

a continuous

a parameter vector
index for the d th
Ydl, \d2, ...,

associated with the quality
shopping destination (-

Y ¿x)'

e a vector of unobserved influences on utility,
€ = e L, Ê 2, € N, which also form error
terms in a discrete choice model-.

a discrete choice model error term associated
wlth the Heckman /Lee selectivity correction
method, T;= Max V¡ €i (i = L, 2,-') L )
j).

n.f
transformed into a standard normal variable.

the logistic scale factor

an indicator function
and Ëi=0if9i=0

with åi l- if 9i >

pi È 3.1416.

the correlation between random variabl-es a and
b.

McFadden's pseudo R 2

the covariance between random varlables a and
b.

Ti

t

7f

oab
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lou)2

'lt

the variance of a

the difference between the representative
components of the conditlonal indirect utility
functions associated with alternatives i and j;
,ji = ilzr,o) -Vtzi,d).

the density function of the standard normal.

the cumulative dlstributlon functlon of the
standard normal.

þ

Þ

t

a)

d

ji

the quality
destination

lndex associated with shopping
d.

a discrete choice model
with the Hay/Dubin and

correction method, , j,

error term associated
McFadden selectlvity

€i

the fu1l objectively determined choice set for
individual q.

,)

o q

(xix)




