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ABSTRACT 

The increasing rate of construction and expansion of shopping centres, 

and the emergence of iategraied downtown shopping cores, has fostered research 

.designed to explain and predict consumer patronage for these retail centres. 

Huff's model of retail gravitation has been used in this regard for well over 

two decades. In 1975, Nakanishi and Yamanaka extended this model by 

incorporating information on specific merchandise categories and the 'generalized' 

attraction that retail space in these specific categories possess. The model was * 

tested at the aggregate level, with consumers grouped in order to estimate the 
1 

probability . of patronage for each shopping centre. 

Ward,- in 1985, replicated the Nakanishi and Yamanaka study in a 
9 

C- setting, %specifically in Surrey, British Columbia. Ward, tod, found 

that the addition of merchandise category information and the generalized 

attraction measure does indeed increase the oqerall accuracy of the model's 

ability to predict shopping centre patronage. Ward also added a third 

component to the model, the image of the shopping centre, but only found \ 

1 

marginal contributions from this construct. 

This present study analyzed the same data set that was used by Ward, 

but at the disaggregate level, using McFadden's conditional logit model. In 

theory disaggregation should make much more efficient use of the data since 

each response is a data point, while in the aggregate approach a group of 

responses represents a data point. While the overall results generated by this 

approach were similar to that of Ward's work, the size of all significant 

coefficients was much more pronounced in predicting the choice of shopping 

centres. Also, the image construct variables in this study made a significant 

contribution in predicting shopping centre patronage. This effect was lost as 

a consequence of the aggregation employed in Ward's study. 

The results strongly underline the usefulness of a disaggregate level of 

analysis in both predicting consumer choice and in providing diagnostic 

information for 'actionable' marketing strategies. It is this information that is 

sacrificed by employing an aggregate model. 
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CHAPTER 1 

INTRODUCTION i 

Since the emergence of shopping centres in the 1950:s _and l96O's, retail 
1 

sales have been shifting increasingly toward such centres. Estimates indicate 

that shopping centre@ will account for 50 percent- of all retail sales by 1990 

(Dickinson, 1981, p.57).1 In a study by Prestwick ( l98O), 53 percent of the 

sampled shoppers in a major shopping mall reported that they came to the 

centre because of a particular store or stores. What is interesting to note is 

that the remaining 47 percent reported that thzy were there because of the mall - 
itself. Thus almost half of the shoppers did not make their shopping location 

choice because of the attraction of specific store(s), but instead were attracted 

by some aspect of the mall and i t s  complex, of units. 

The Marketer's Perspective 

In general, retail establishments tend to cluster together or locate in 

close proximity to one another largely because of zoning requirements. whicb 

regulate such business operations, the limited availability of ideal free-standing 
e 

retail sites, and the possibility of synergistic effects when many retail stores are 

located in a compact area. This clustering may be planned and formalized as 

a shopping centre or mall, usually run by a professional management team 

responsible for the promotion and maintenance of the centre. On the other 

hand, the clustering may be unplanned, as in downtown shopping areas where 

traditionally little efforts haGe been made to market these areas as entities. 

A study by International Council of Shopping Centres reported that in 
1988 shopping centres in B.C. accounted for 58% of total retail sales in the 
province (The Vancouver Sun, 1989). 



J 

The evolution of planned and organized shopping areas such as sho$ing n-+ 

centres has severd implications. To the consunier, the evolution represents 

another level of paironage decision in the form of increased choices between 

different shopping areas. To the marketer, it means an increasing need to 

attract the consumer to the shopping area, and not just to a particular store. 

The' importance of promoting the whole shopping area thus takes on more 
- 

significance than promqting a particular store. 

Clearly, there is a need to not only be able to predict shopping centre 

patronage but also to acquire diagnostic information that will assist in uniquely 

marketing and positioning shopping centres. Given the intense competition in 

the market place, this requirement of 'information is crucial if long-term 

prosperity of shopping centres is to be ensured. 

The Researcher's Perspective 

Many marketing model's have been developed to predict and explain 

consumer patronage for shopping (retail) areas (Huff, '1962; Nakanishi & 

Cooper, 1974; Nakanishi & Yamanaka, 1975) . 2  Huff's ( 1962) gravitational 

model views patronage as a function of store size and distance from the 

consumer. In the models of Nakanishi and Cooper ( 1974) and Nakanishi and " ' 

Yamanaka (1975),  other store attributes are considered along with size as 

determinants of stores' attractiveness (e.g. ' space , allocated to various 

merchandise categories). Ward (1985) replicaied Nakanishi and Yaminaka's 

( 1975) study in a Canadian setting, specifically in Surrey, B.C., and his 

findings were generally in agreement with those of Nakanishi and Yamanaka- 

- 

Other contributions are discussed in Chapter 2, which covers the liferatuK 
review. Also, for a comprehensive discussion of various models, the reader is 
referred to Craig, Ghosh and McLafferty ( 1984). 



( 1975).  Ward ( 1985) also added a third component to t,he model, the image . 
. A 

- P ' "  

of the shopping centre, but only found -marginal kontribufions from this 
- < - 

' construct. A ' 

All &. the above models are calibrafed at an a-ggregate-*level (i.e., 

consumers2are grouped in order to estimafe the probability of patronage for a 

retail outlet) and use the MCI (Multiplicative Competitive Interaction)- 
- -  * 

estimation procedure to determine store patronage, An alternative modelling 

approach is to calibrate the  model at the disaggregate level {i.e., at the 
. , 

individual level, where each response is a data point, whereas in the aggregate 

approach a group of responses represents a data point). This approach has 

been suggested and empirically tested by Miller and Lerman ( 1981 ) ,  Eagle 

( 1984),  Weisbrod, Parcells and Kern (1984) ,  and Gensch (1985) .  The 

proposed benefits of such a modelling approach are that it should not only 

provide better predictions but also give more diagnostic information for 

managers to act on. The next step, then, is to estimate, the probability~ of 
$ 

patronage for each of the stores. 

Since the problem on hand is that of estimating the likelihood of an 

individual choosing from a set of available alternatives, the appropriate 

statistical model to employ is LOGIT (McFadden, 1974; Gensch & ~ e c k e r ,  
- 

1979; Flath & Leonard, 1979; Currim, 1982; Weisbrod et al., 1984; Eagle, 

1984; Gensch, 1985) .  

To the author's knowledge, however, no work has been' done that 

employs a disaggregate level of analysis and uses McFadden's conditional logit 

to determine the capability of modifying Huff's gravitational model (i.e., 

modified to include store specific attributes and the image construct) to 

determine shopping centre patronage. 



Purpose of the Study 

The purpose of this study is to re-analyze the data that were collected 
J 

by Ward ( 1985). Even though Ward ( 1985) gathered data on ten product 

categories, this study will only re-analyze the data for three product categories; 
/ 

namely, ladies clothing, furniture, and greeting cards and wrapping paper. The 

rationale for using these three merchandise categories is that one would expect 

people to be less sensitive to travel time while shopping for furniture, more 

sensitive to travel time for greeting cards and wrapping paper, and sensitivity 

to travel for ladies clothing should be between that of furniture and greeting 
. . 

cards. For each of the three product categories, the following issues will be 

addressed: 

1. Will McFadden's conditional logit analysis provide better predictions 
and diagnostic information than the MCI model (disaggregate vs 
aggregate ) ? - 

2. Will the image construct variables along with other variables (e.g. 
size of shopping centre and square footage allocated to specific 
merchandise categories) make a significant contribution in predicting 
shopping centre patronage? 

Contributions of the Study 

This study is expected to have implications for managers, consumer 

behavior and retailing research. All three a[e briefly discussed in the following 

two sections. 

Managerial - Implications t 

The research model to be tested contains variables that hold significant 

implications for managers. Image, product and store variables are to a 

considerable extent controllable by the manager. An understanding of the effect 



I 

of image can help the manager to develop appropriate promotional strategies. 

The product and store variables can impact on the product policy and tenant 
+ 

mix of shopping centres. Taken together, they can enable the manager to 

develop better marketing and positioning strategies. Similarly, while Huff's 

size/distan& construct may not be specifically controllable, it holds significance 

for site location decision-making. In addition, the size/distance construct will 

also help provide some useful insights into understanding &d determining the 

size of the trading area for a mall. 

The results willwgive managers of shopping areas indications as to f e 

main factors that draw consumers and the order of 'importance or effects of 

such factors. 

Store positioning .has traditionally been considered- an important aspect 

of retail ~trateg-y: It is 

shopping 'centres, it may 

This study will hopefully 

conceivable that with the increasing development of 

also be possible to position retail shopping centres. 

provide some insights into this managerial challenge. 

Contributions to Retail Literature 

The research will attempt to provide a better understanding of the image 

construct in relation to shopping centres. Also, this research k P e s  to provide 

a better understanding of patrdnige Ghavior toward shopping centres by 
I 

incorporating the three sets of factors as they pertain to the three types or 

levels of decision-making - that of product, store and shopping area 

(represented by Huff's 

, image. The objective 

diagnostic capabilities. 

size/distance construct ) 

is to provide a mods1 

P 

- with that of shopping area 
Y I  

that has both predictive and 



CHAPTER 2 

Three main areas of literature are relevant for this study. Critical to the 

, development of the- theoretical framework of the study is the literature that 

involves gravitational models, especially Huff's probabilistic model of retail 

gravitation. The second pertinent area of literature is that of image research. 

The third is disaggregate level of analysis compared to the aggregate level. All 

three areas will be examined in this chapter. 

~ e i a i l  Gravitational Models 

~ i s to r i ca l  Develo~ment of ~ e ~ a i l .  Gravitv ~ o d &  

William A. Reilly (1929) was the first person to apply the .Newtonian 

concept of gravity in physics to retail trade area analysis. The mathematical 

expression of Reilly's model is as follows: 

4 

2 
( 2 . 1 )  

.. Bb 

where: 

B, = the proportion of the trade from the intermediate town 
attracted by City A. 

B, = the proportion of the trade from the intermediate town 
attracted by City B. 

Pa = the population of City 

P, = the population of City 

Da = the distance from the 

A. 

B. 

ntermediate town to City A. 



D, = the distance from the intermediate town to City -B. 

Basically, the model suggests that two cities (A  and B) attract retail 

trade from an intermediate town (or  city) in direct proportion to the 

population of, the two cities and in inverse proportion to the square of the 

distances from the intermediate town to each of the cities. It is important to 

recognize that Reilly's model was directed toward determining the relative retail 

pulling power of two competing cities on a third town or city. Therefore, 

Reilly's model is an intercity model and is not meant for predicting retail trade 

movements within a city. As an example of how the model works, if . 

Pa=200000, Pb=300000, Da= 10, Db=20, then 

This means>t City A attracts 2.67 times as much trade as City B. In 

relative perceniages, we would expect 72.8 percent of the, intermediate town 

population to be attracted to City A and the remaining 27.2 percent to be 
.B1 

attracted to City B. 
, 

Reilly's Law of Retail Gravitation, as it b~came'commonly known, was 

reformulated by Converse (1949) to determine the "breaking point" between the 

trading area of any two centres of trade. ~ h l s  mathematical model can be 

expressed as follows: 

Dab 
B, = 



where: 

B, = the breaking point between City A and City B in miles , 

from B, 

Dab = the distance separating City A from City B, 

Pa = the population of City A, and 

P, = the population of City B. b 

This -- modification made it possible to calculate the approximate point 

between two competing cities where the trading influence of each was equal. 

This modified model of Reilly's Law had also been used extensively to estimate 

trading areas of proposed shopping centres within cities. Generally, the square 

footage of each retail centre was substituted for population and the travel time 

between retail centres was substituted for physical distance (Ellwood, 1954), 

\ 

Limitations of Reillv's Model 

The co ributions made by Reilly's model to retail trade area analysis T 
I were commen able. In particular, the model worked well in rural areas where 

distance to be travelled to a commupity has a major impact on the choice of 1 -I 
>) 

a retail centr . However, the mpi'el has several conceptual and operational 

limitations, as pointed out by Huff ( 1963, 1964).  First, the calculation of 

breaking points to delimit a retail trade area conveys an impression that a 

trading area is a fixed boundary circumscribing the market potential of a retail 

facility. Thus it is incapable of providing graduated estimates above or below 

the break-even position between two competing centres, and it becomes 

impossible to calculate objectively the total demand for the product(s) or 

service(s) of a particular retail centre. 



Second, the exponent value of 2.0 which Reilly has originally estimated 

for inter-city movements was assumed to be the same within urban areas. 

This may not necessarily be true, as argued by Huff (1963). 

Third, the model cannot account for overlapping trade boundaries of 

competing retail centres. In addition, when there are multi-trading areas, using 

the breaking point formula may result in regions that do not fall within the 

confines of any shopping area's influence. 
I 

Finally, the model is applicable only to total city trading areas that are 

of similar size. Wi'thin an intra-urban area, consumers typically have a number 

of choices available to them within maximum distance limits they are willing 

to travel. ~e l l ly ' s  model, therefore, does not relate well to observed consumer 

shopping behaviour; for example, it reveals"itt1e about the effect of distance to 

a centre on trip frequency. 

. . 

Huff's Probabilistic Model of Retail Gravitation 

In an attempt to overcome the limitations of Reilly's model, David L. 
- 

Huff ( 1962, 1963, 1964, 1981 ) proposed a probabilistic model that is based 

on Luce's choice axiom (Luce. 1959). In the words of Yuff ( 1963, p.85) : . - 

lysis will utilize the conceptual properties of the gravity 
ut its focus will be on the consumer rather than on the 

retail firm per se. Since the consumer is really the primary object 
of any trade area analysis, an explicit understanding is needed not 

/ 

only of the factors affecting his choice of a shopping centre but 
also of the choice process itself which gives rise to observable 
spatial behavior. 



Huff developed his model as a result of observing important empirical 

regularities that have been 'shown to exist as a result of trading area studies. 

These include (Huff, 1964, p.34): 

The proportion of consumers patronizing a given shopping area 
varies with distance from the shopping area. 

The proportion of'  consumers patronizing various -shopping areas 
varies with the breadth and depth of merchandise offered by each 
shopping area. 

The distances that consumers trqvel to 'various shopping areas vary 
for different types of product purchases. 

The "pull" of any, given shopping area is influenced by the 
proximity of competing shopping areas. 

The mathematical 
5 

formulation of Huff's model is expressed as follows: 

the probability of a consumer at a given point of origin i 
travelling to a given shopping centre j; 

the square footage of selling space devoted to the sale of 
a particular class of goods by shopping centre j; 

the travel time or distance or costs involved in getting from 
a consumer's travel base to shopping centre j; 

a parameter which is to be estimated empirically to reflect 
the effect of travel time on various kinds of shopping trips. 



that his shopping trip to that centre will be successful. Thus, it is thought 

that consumers are willing to travel increasingly greater distances as additional 

goods and services are1 made available at various shopping centres. In the 

absence of better measures of the different types of goods and services, Huff 

Huff's model is premised on the assumption that the greater the number 

of items carried by a shopping centre, the greater the consumer's expectation 

used the square footage of selling space as a proxy for the 'attractiv6nessW or 

utility of the centre, and distance or travelling time as a proxy for the effort 

and expens; involved in getting in the centre. In his words (Huff, 1963, 

The utility of a shopping centre to a consumer is based upon a 
host of different factors. Any attempt to measure the relative 
intensity or weight of all of ihese factors would be doomed to 
failure. Furthermore, the difficulty would become compounded 
if an attempt was made to ascertain the variations among such 
weights that would' inevitably exist from consumer to consumer. 
Consequently, what is desired in this study is to discover and 
specify only a fe-w relevant variables that will enable predictions 
to be made reasonably well and consistently. 

In essence, the model states that the probability of any shopper choosing 
i 

a particular retail centre is equal to the ratio of the utility of that centre to the 

sum of utilities 4f - all potential competing centres in the system (Huff, 1964, 

- p.37).  Specifically, the utility or attractiveness of a centre is directly related 

to the size of the centre and inversely related to the distance separating 

consumers from the centre. 

Of particular interest in Huff's model is the exponent value (lambda) 

' which is used to reflect the effect of travel time or distance on various kinds 

of shopping trips. . In eneral, the larger the lambda, the more restrictive will 
- f , 



be the scope of the trading area. Theoretically, if the lambda value approaches 

infinity, there will be impenetrable barriers; that is, each shopping centre will 
' C  

have its own unique and exclusive clientele. If there is substantial overlapping 

of the clientele, the lambda value would be very small. As the lambda value 

approaches zero, the model states that patronage is wholly a function of store 

size. In practical terms, we would expect the lambda value to be large if the 

model is used to predict inter-city retail centres' competition. Within a city 

itself where there are several competing retail centres, the lambda value will be 

small as trading areas and clientele are bound 'to overlap. 

Huff's model is probably the moit parsimonious specification of modern 

theory-based approaches to the study of cons.umer spatial behaviour. Earlier 

gravity models (Reilly 1929; Converse, 1949) were specified at an aggregate 

level .and were deterministic in nature. In contrast, -Huff's model is specified 

at a disaggregate level and is probabilistic. Huff specified-a multiplicative 

utility function with two variables, sellin space and travel time. These two 4 
variables clearly act as proxies for the principal constructs of Central Place 

J 

Theory (Christaller, 1933; Losch, 1954) - importance of a centre and 

economic distance. Thus the theoretical justification for Huff's gravitational 

model can be found in Central Place Theory, as strongly articulated in his 
*. 

appropriately titled 198 1 article, "Retail Location Theory" (Huff, 198 1 ) . 

Since its formulation, Huff's model has been subjected to much empirical 

testing (Huff, 1962; Bucklin, 1967a, 1971a,b; Brunner & Mason, 1968; Turner 

& Cole, 1980; Gautschi, '1 9 8 1 ). In addition, several variations and extensions 

of Huff's model have been suggested and tested. 

Studies by urban geographers have shown that the three assumed 

determinants - the attraction of centres, the disincentive associated with - 

distance, and the competitive influence of alternative centres - all ap ear to 



exert a strong influence on shopping behaviour 

Thomas, 1976). Pacione ( 1974) and Lieber 

(Lakshmanan & Hansen, 1965; 

( 1977) also found support in 

their studies where behavioral variation was associated with the size of the 
\ 

centre and distance travelled. 

In the marketing area, Huff's model has also been found to be a good 

predictor of intra-urban shopping behaviour (Bucklin, 1967a,b; Stanley & 

Sewall, 1976; Nevin & Houston, 1980; Gautschi, 1981 ). It is also interesting 

to note that in a recent study, Tuner  and Cole (1980) found that among 

various shopping models - including Central Place Theory and the Entropy 

Model - gravity models give better performances and yield better fits. Thus 

the use of gravity models like Huff's to predict shopping behaviour has received 

considerable theoreti91 and empirical support. 

Limitations and Extensions of Huff's Model 

Exponential Value 

Huff's model is not without limitations. In fact, one of the biggest 

criticisms of the model has been the use of the exponent value (lambda) to 
- 

define the distance-disincentive function. Lakshmanan and Hansen (1965)*, 
Q 

for example, calculated the lambda using known frequency of visits to centres 
> 

from an origin-destination survey of flows of consumers to centres. Jensen- ' 

Butler ( 1972) argued that without actual trip information, the derivation of the 

exponent value had no theoretical justification. This view was shared by 

Openshaw ( 1 97 3 ) .  indeed, many researchers have examined the calibration 

issue for years, and have suggested and used a computer program developed by 

Huff and Blue ( 1966),  Konig numbers (Higgs et al., 1976),  distance decay 

functions (Young, 1975), the entropy-maximizing approach (Wilson, 1970, 



197 1, 1974), the least-square method (Cesario, 1973, 1975; Nakanishi & 

Cooper, l974) ,  and the maximum-likelihood estimation (Batty, 1971 ; Mackie, 

1972; Haines, Simon & Alexis, 1972). ~ e c e n ' t l ~ ,  the odds ratio (Gray & Sen, 

1983) has also been suggested as a method for estimating the exponent value. 

Perhaps the controversy surrounding the calibration method was most aptly 

summarized as follows: 

... the accuracy of the model is usually a result of calibrating the 
model to fit particular situations; that is the distance exponent is 
adjusted to the data being analyzed .... Unfortunately, no 
independent method of estimating the distance exponent for 
particular situations has been developed (Simons, 1973-74). 

The point here is that the choice of calibration method is usually 
arbitrary and based on the preference of the person using the 
model. Essentially, therefore, the choice of calibration routine 
embodies a value judgement about the relative importance of the 
interests of different groups of shoppers (Turner & Cole, 1980).  

.However, except for the calibration issues, the exponent value has been 

empirically verified in several studies. Carrothers (1956) found that lambda 

ranges from 1.5 to 3.0 depending on the type of trip and the geographical 

setting involved. Huff ( 1962) estimated that the lambda values for clothing 

and furniture shopping trips were 3.19 1 and 2.723 , r<spectively. Forbes 

(1968) also experimented with values of lambda in his study of consumer 

patronage behaviour. He stated that a value of 5.0 was characteristic of a 

supermarket and a value of 2.0 was characteristic of a regional shopping centre. 

Bucklin ( 1971a) argued that for grocery and ordinary household goods 

shopping, an exponent value of 2.0 would be appropriate and characteristic. 

These values were confirmed in a different study (Buckiin, l 9 7 l b ) .  Using 

maximum-likelihood estimation, Haines et al., (1972) in a study of geograplfic 



shopping patterns for food purchases in two inner-city neighbourhoods and two 

central-city neighbourhoods found that the lambda values for major stores 

ranged from about 0.2 to 1.1, and in general, tended to be smaller when 

compared to the lambda values of smaller stores. In another study, Young 

( 1975) investigated the relationship of distance decay functions to shopping , - 
behaviour in the suburbs of Philadelphia for trips to community and regional 

shopping centres. He concluded that a distance decay function of 2.0 was 

appropriate for trips to community centres, while 1.0 was more appropriate for 

- regional centres. Using least-square estimates, Stanley and Sewall (1976) 

found that the lambda values for grocery shopping at chain supermarkets ranged 

from 0.85 to 4.1. 

Several observations about the value of lambda from the various . 

empirical studies cited should be noted. First, the findings tend to support 

the theoretical foundations of Huff's model. When a retail centre is considered 
- 

in isolation, the value of lambda tends to be larger for smaller centres, ' 

' I  

suggesting that there is less overlap of clientele or a smaller trading area. For 

the larger centres, the value of lambda tends to be smaller, suggesting that 

there is greater overlapping of clientele that comes about because of a larger 

trading area. - Second, for normal household shopping trips and for those to 

large shopping areas such as community or regional centres within an intra- 

urban area, the empirical results tend to support a lambda value of around 2.0. 

Finally, it is very interesting to note that the various empirical lambda values 
I 

are very close to Reilly's original formulation where he advocated a theoretical 

exponent value of 2.0 for intra-urban movements. 



Behaviouristic Assumption 

The behaviouristic assumptions of Huff's model have also been ' 

questioned (Mason & Moore, 1970; Nevin & Houston, 1980). For example, 

the model assumes that consumers with comparable socio-economic w 
characteristics will exhibit similar retail centre patronage and that there are no 

internal differences of significance within the area of analysis. 

Various efforts have been made to improve on Huff's- model and to 

overcome its behavioral limitations. For example, Stanley and Sewall ( 1976) 

used a multidimensional srocedure to measure store image, and' added' this 

construct to Huff's model. Their results show that adding the image construct 

significantly increased the model's ability to explain variations in retail food 
=. 

store patronage. On the other hand, Nevin and Houston (1980)  found that 
9 

while image was an important determinant of preference. for a particular 

shopping area, inclusion of this variable did not substantially improve the 

model's ability to predict retail patronage. In their study, they also found that 

the special store variable is very important in affecting choice of shopping 

areas. Their results indicate that the special store variable even dominates 

Huff's mass/distance construct in that it explains a higher proportion of the 

variance in shopping behaviour. The contradictory findings between these two 

studies in relation to image can be attributed to the fact that Stanley and 

Sewall's study focused on the store image, while Nevin and Houston's study 
-- 

concentrated on shopping area image. 

In another study, Gautschi (1981) found that using -- additional -- measures 

of distance and attractiveness improved the model's predictive performance. 

Gautschi also commented that in the context of competing planned and 
# 

unplanned retail centres, the two-variable specification of Huff is probably too 

parsimonious for policy purposes such as for shopping centre management and 



city planning. But perhaps the last words should be reserved for Huff and 

Blue (1966, p.3), who explicitly recognized the limitations of Huff's model: 

A word of caution, however, should be noted in conjunction with 
the use of the model. Mathematical models are not infallible. 
They are, by necessity, simplified constructs of some aspects of 
reality. It is impossible for such constructs to include all the 
possible factors that may have a bearing on a particular problem. 
Therefore, decision makers should be aware that there are variables 
other than those specified in the model that affect the sales of a - 
_retail firm. The reputation of the firm, the newness of the store, 

I 

the merchandise it carries, the services it offers are but a few 
examples of additional variables. As a consequence, human 
judgement should also play, an important role in decisions of this 
type. 

In summary, Huff's model was never intended to be comprehensive. 

Rather it was meant - to provide understanding of a very complex behavioral 

phenomenon in a parsimonious way. Its strength as a predictive tool has been 

well acknowledged. However, a good model should not only predict, but also 

explain the phenomenon under study. Thus any attempt to refine the model 

so that it can be used both as a predictive and explanato~y tool will certainly 

enhance the respectability of the model. c3 

Implications and Opportunities for Further Research on Huff's Model 

Huff's model indeed has very intuitive appeal, both from a practical and 

a theoretical point of view. In a review of urban consumer behaviour, 

Shepherd and Thomas ( 1980, p. 27) commented: 



...g iven the potential practical value of the mode!, it is rather 
surprising that little research effort has gone into attempts to 
refine the original f o m l a t i o n  in the practical context of retail 
planning within the city. Perhaps this represents a worthwhile 
direction for further research effort. 

% Indeed, there are several opportunities for further research. Huff's model 

as originally formulated, was meant for understanding the patronage patterns 

- of consumers toward shopping centres and not individual 

of the model is, therefore, in explaining drawing power 

This strength apparently was recognized by two prominent 

stores. The strength 

-of shopping centres. 

marketing researchers . -. 

who wrote: 

Mass retains its overall significance as a factor in determining the 
attraction of a centre, but it appears that adjustment of gravity 
models to f b  differential consumer perceptions of mass would 
improve predictability (Bucklin, 1967) .  

- Short of including additional variables, it is felt by many analysts . 

that Huff's equation is of limited value in estimating sales 
potential for single stores. Individual store size per se has not 
been found to have the great influence claimed on drawing power 
Size appears to be more of a factor in explaining drawing power 
differences of shopping centres and here is where Huff's model 
may be most effective (Kotler, 1971, p .319) .  

In a more recent study, Turner and Cole ( 1980) found that gravitational 

models are better in explaining shopping patterns for large and medium-size 

centres (in terms of floor space) than for small centres. In view of the 

increasing retail sales in shopping centres, which one source puts at 50 percent 

of all retail sales by 1990 (Dickinson, 1981, p .57) ,  and the emergence 

organized downtown shopping areas, there is definitely an increasing need 



understand consumer patronage patterns toward shopping areas. Huff's model 

provides a very useful start for building shopping area patronage- models. 

It is interesting to note that Huff's competitive system includes all - 

potential retail centres in that system (Huff, 1964, p.37). In other words, 

the basic set of shopping area choice alternatives is assumed to be spatially. 

accessible to all consumers without taking into account' other possible factors 

that might affect the choice of shopping areas. Thus the use of the basic set 

in the model is similar to what urban geographers labelled as "store opportunity 

set" in store choice behaviour (Marble & Bowlby, 1968) and what marketers 
-7 

labelled as "awareness set" in brapd choice behaviour (Campbell, 1973; 

Narayana & Markin, 1975; Hawkins et al., 1980) .  Subsequent studies have, 

tended to apply the model in the same way. 

While this approach may be appealing when there are only a few 

recognizable shopping centres within the city, the situation becomes obscured 

when there are many shopping centres within the city. Should all the centres 

be included? Are they all competitors in the eyes of a consumer? What 

criteria should be used for inclusion/exclusion ' of shopping centres in the 

competitive system? Clearly, if all centres are assumed to be the basic set of - 

alternatives, the model may not give meaningful predictions and explanations 

if consumers patronize different subsets of shopping areas within the basic set 

or if consumers patronize shopping areas that are not within that basic set. 

As argued earlier, using an a priori assumptio that the same basic set t 
of area choice alternatives applies to all consumers may be necessary if one is 

attempting to use the model in relation to predicting patronage behaviour or 1 'L 
estimating the size of trading area for a - new centre. The same assumption 

becomes highly qcestionable when one wishes to explain patronage behaviour 

among an existing set of shopping areas. 



The problem of specification of what centres are to be included in the 

-set is also strongly stated by Gautschi ( 1981 ) :  

In addition to the potential bias resulting from omitted variables, 
bias may stem from an improperly specified choice set .... 

This problem is further- compounded by socio-demographic factors. Mobile 

shoppers, for example, may visit many centres within the city, or take 

advantage of car-oriented out-of-town centres if available, whereas other 

shoppers who are relatively confined spatially are more. dependent on local 

shopping facilities. 

One way of overcoming this problem is tc allow the consumers to 

specify their choice set of shopping centres, as opposed to an arbitrary imposed 

set from the retailer's point of view. The choice set could be -defined as those 

centres that the consumers choose to patronize over a certain period of time. 

Thus it would resemble the  evoked set concept that is used in brand choke 

research (Campbell, 1973; Hawkins et al., 1980, pp.413-4). 

The use of a choice set has intuitive appeal. conceivably, it may act 

as a surrogate measure for socio-economic, mobility and psychographic factors. 

As shown by Goldman ( 1976) ,  the lower income consumers may have a more 

restricted s'hopping scope. Huff's model can be expected to yield better 

explanation of patronage behaviour when the concept of choice set is used. 

Huff's disincentive measure is expressed as the distance (or travelling 

time) in getting from a consumer's travel base to a shopping area. The travel 

base has been typically represented by the home. Thus the disincentive 

measure in the model is the distance'-from the consumer's home to the 

shopping area. Obviously such a measure has flaws. I t  assumes that all trips 



are initiated from the home. In reality, for a person who is working, a trip 

to a shopping area may occur while she is on the way from home to  her place 

of work, or vice versa, in between working hours, and while going to and 

from other places. Ideally, the point-of-origin should be taken into account 

when measuring distance. Thus, it may be possible to improve the measure of 

distance or travelling time by taking into account where the trip actually 

originates and ends, instead of assuming a common travel base such as the 

home. 

As correctly pointed out by Gautschi ( 1981 ) ,  Huff's model is probably 

too parsimonious for policy purposes in the context of competing planned and 

unplanned retail centres. The works of Gautschi (1981) ,  Nevin and Houston 

( 1980) ,  Stanley and Sewall ( 1976) are steps in the right direction. Perhaps 

more refinement to their works may result in a better model. The choice' of 

a shopping centre may also largely depend on the drawing power of anchor 

store(s) and the type of product or service that the consumer is seeking 

(Dickinson, 1981, p.26; Hawkins et al., 1980, ch.18; Prasad, 1975).  Nevin 

and Houston's study only included the effect of individual store attraction as . 

a dichotomous variable. To the author's knowledge the effects of product 

attraction have only been considered in relation to Huff's model by Nakanishi : , 

and Yamanaka (1'975) and Ward (1985). '  

Both of these studm are unpublished; the former is a worlung paper and 
the latter an MBA graduating project. 



Image Research 

Pierre Martineau ( 1958) was the first 

concept that retail institutions possess unique 

person who popularized the 

images. Later George Fisk 

(1961-62) provided a major impetus for research into the nature and meaning 

of store image through his article "A Conceptual Model for Studying Customer 

Image." However, most researchers have concentrated on store image. 

Over the past .,25 years, research on store image has taken three main 

directions. Each of these will be reviewed, and their implications for shopping 

area image - will be discussed. 

Meaning and Dimensions of Imaee 

One of the 'most striking phenomena in store image research has been 

the lack of consensus on what exactly store image means. The following are 
. . i 

some examples of the widely differing definitions: 

... a subjective phenomenon that results from the acquisition of 
knowledge about the store as it is perceived relative to other 
stores and in accordance with the" consumer's unique cognitive 
framework (Hirschman, 198 l a )  ; 

. . . [g iven that] retail store attributes are also influential in a 
consumer's decision to shop at a .  given store when making a 
particular purchase, a given consumer's or target market's 
perception of all these atfributes (Hawkins et al., 1980);  

... the subjective attitude the consumer takes toward the business 
institution as a functioning entity (Waiters, 1978);  

... a combination of tangible or functional factors and intangible 
or psychological factors that a consumer perceives tosbe present 
(Lindquist, 1974-75) ; 



... the total conceptualized or expected reinforcement that a person 
associates with shopping at a particular store (Kunkel & Berry, 

: 1968);  

... a complex of meanings and relationships serving to characterize 
the store for people (Arons, 196 1 ) ; 

... the way in which a store is defined in the shopper's mind, 
partly by its functional qualities and partly by an aura of 
psychological attributes ( Martineau, 1957 ) . 

These varied definitions have resulted in different approaches and 

attempts by researchers in conducting store image research. Some attempts 

have been made, however, to study the concept of store image as consisting 

of distinct dimensions, components or attributes. The works of Martineau 

( 1958) ,  Fisk ( 196 1-62), Kelly and Stephenson ( 1967) ,  Kunkel and Berry 

( 1968) ,  Berry ( 1969): and Marks ( 1976) are examples of attempts to ._ - 

conceptualize the construct of store image. Perhaps the most distinctive attempt 

was that of Lindquist (1974-75),  who reviewed the published results of some 

19 studies and synthesized them into nine dimensions of the store-image 

construct. These nine dimensions are: merchandise, service, clientele, physical 

facilities, convenience, promotion, store atmosphere, institutional factors and 

post - transactional satisfaction. In general, however, no consensus on the 

specific components of image has emerged from the literature, and the number 

of dimensions has ranged from 3 to 12, making attempts to define image by 

its components very difficult (Berkowitz, Deutscher k H a n s e n ,  1978).  

d 

Measurement of Store Image' 

A whole range of approaches has been used to measure store image. 

The typical approach ' is the use of semantic differential scales, which has, 



however, certain weaknesses. First, people are asked to respond to . 
C 

characteristics that do  not necessarily comprise the image they have of the store 
\ .  

being studied. At the same time, characteristics that a consumer conslaers 
- .  

important may not be in the Stale. Second, a person's position on the ka le  
f 

may not be comparable to others. For example, one person's "I" on a 7-point 

scale may be another's "3", thus making summarized measures of the 

distribution of responses difficult to i n t e r ~ r e t . ~  

In attempts to overcome the problems of using se 

techniques, researchers have used other techniques 

multidimensional scaling (Singson, 1975; Jain & Etgar, 

Nijkamp & Veenendaal, 1980; Neidell & Teach, 

1971 -72),  and factor analytic techniques (Egan, 1971; Perry & Norton. \ 
1970).. The usefulness of such techniques is well recognized by Berkowitz et 

al. (1978) :  

Scaling algorithms have the advantage of not pre-specifying 
dimensions for respondents. Yet the problems of identifying 
dimensions, interpretability of multiple dimensions, and the 
stability of a store's position in a perceptual space over time have 
not been addressed. This uncertainty about the exact components 
of a store's image has contributed to the appeal of factor analysis 
in attempting to measure this construct. While this approach is 
a useful data reduction technique, often the data bases employed 
were gathered with semantic differentials, with Iiftle-mention of 
the reason for particular attributes being rated. 

Another approach that has been used to measure store image is the 

multi-attribute attitude model (Doyle & Fenwick, 1974-75; James et al., 

A simple way to alleviate this problem is to standardize the individual's 
ratings. DeMs are &sassed in Chapter Four. 



1976).  The, problems with this approach are the lack of a conceptual 

framework, the non-identification of salient dimensions, and its limited 
1 

usefuln=ss in , , deahg  with *heterogeneous populations (Berkowitz et al., 1978). 

Several other approaches have beeh used to measure store imag;. ,These 
\.. 

include the opa-end technique (McDougall & Fry, 1974-75), the Stapel scale 

(Hawkins et al.: 1974, 1976-77$, the Likert scale 

multiple discriminant analysis (Ring, 1979 ) , 

(Pessemier, 1980). 

Several observations about the use of scales 

(Menezes & Elbert, 1979),  

and joint -space analysis 

to measure store image are 

- worth noting. Hawkins .et al. (1974) showed that there were no significant 

differences in store image when the semantic differential and Stapel scale were 
1 

used. Menezes and ~ l b k  (1979) concluded that there were no overall 

differences in results whether , semantic differential, Stapel or Likert scale 

formats were employed. However, to improve understanding for respondents, 
- 

the Likert scale format was preferred. The findings tend to support an earlier 

study by Kassarjian and Nakanishi (1967) in which they concluded that Likert 

and other types of scales, such as the semantic differential scale formats, may 

be- treated as functionally equivalent. 

Overall, the various studies cited seem to ndicate that the use of scaling 7b 
techniques per se is not as serious a problem as that of identifying the 

appropriate dimensions that form the image construct. 

fmzge and Patronage Behaviour 

Ultimately, the usefulness of any store image research' must be its 
. , 

relevance to marketing or retailing management in such areas as market 

segmentation and positioning so as to -achieve better patronage results. 

Towards this end, research has focused on identifying and assessing the 
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- 
importance of store image dimensions that consumers use to evaluate similar 

- 

types of retailers, such as women's clothing stores (Perry & Norton. 1970; 

Mason & Mayer, 1973; Marks, 1976),  department stores (Egan, 1971; Hansen 

& Deutscher, 1977),  drug stores (Nickel & Wertheimer, 1979), men's clothing 

stores (James et al., 1976), banks (Brown et al., 1977),  restaurants 

(Swinyard, 1977), and supermarkets (Anderson & Scott, 1970; Hansen & 

Deutscher, 1977-78). Studies have also shown that store images vary between 

different types of stores (Cardozo, 1974-75; Singson, 1975; Jain & Etgar, 

1976-77; Reich et al., 1977; Schiffman et al., -1977). 

The role of store image in determining store loyalty and choice has been 

shown in studies by Anderson and Scott ( 1970),  Lessig ( 1973), Doyle and 

Fenwick (1974-75), Schiffman et al. (1977),  and Acito and Anderson 

( 1979).  The possible relationships between consumer self-image and retail 

store images have also been investigated by Mason and Mayer ( 1970),  Darnoff 

and Tatham (1972),  Pathak et al. (1974-75), Bellenger et al. (1976) ,  and 

Stern et al- (1977).  In the Bellenger et al. study, they found that "...those 

whose views of self and store image ... are congruent tend to be more loyal" 

(p. 18 ) .  Similarly, Arnold and Tigert ( 1973-74) tracked image changes and 

patronage changes in the grocery retail business in Toronto and found close 

associations between the two variables. 

The evidence so far seems to indicate that store image variables as 

variously defined and operationalized do have some effects on patronage 

behaviour (Stephenson, 1969; Monroe & Guiltinan, 1975). Several studies 

even show that the store image variables account for 15 to 20 percent of the 

variance in patronage decisions (Bellenger et al., 1976; Stanley & Sewali, 1976; 

Schiffman et al., 1977; Nickel & Wertheimer, 1979).  



b 

In summary, the relevance and importance of store image to retail 
? 

marketing management cannot be denied. Ring (1979) examined the 

application of the retail store image concept to strategic positioning, and King 
m 

and Ring ( 1980) stated: \ ~ 

To establish a market position, the retailer strives to develop a 
, unique store. personality or image built around the retailer's 

produce/service delivery capabilities ( p. 37 ) . 

Similar views are presented in ~ i n g  et al. (1979, 1980) and May 

( 1974-75, 1983). , ,  
, - - 

Relevance and Implications of Store Image Research to Shopping Area Image 

What has made store image research practical, acceptab1e:"and useful is 

that the image research findings have been applied to the analysis of individual 

and chain store positionings and the development of marketing strategies. 

There is no theoretical reason why such research cannot be extended and 

applied to the shopping area level. In fact, the importance and relevance of 

image research to shopping area paironage was recognized 20 years ago by , 

Moore and Mason ( 1969 ) : 

_TL L 

Socio-economic variables do not satisfactorily explain the retail 
centre patronage decisions of the residents of the stddy area. It 
may be inferqed that psychological or attitudinal differences of 
the residents are perhaps of more imp0rtanc.e. 

With the development of shopping centres, studies have begun to focus 

on image-like variables of shopping areas (Frederick et al., 1975; Carter, 1978, 



1981; Hauser & Koppelman, 1979; O'Neill & Hawkins, 1980; Berman, 1983).  

Studies by Bellenger, Robertson and Greenberg ( 1977), and Gentry and Burns 

(1977) have confirmed the importance of image-like variables in shopping 

centre patronage. Nevin and. Houston ( 19 80) extended the concept of image , 

to that of a shopping area thak'includes both downtown and suburban shopping 

centres. 

In a recent study of the downtown area and four shopping centres on 

16 image items, Houston and Nevin (1980) used factor analysis to  identify 

three major dimensions or factors of shopping area image. The first factor 

consisted of six items - quality of stores, variety of stores, merchandise 

quality, product selection, special sales/promotion, and great place to spend a 

few hours - which were related to the assortment of benefits offered by the 

area. The second factor ( 6  items) consisted of features that helped to ease 

the shopping effort - parking facilities, availability of lunch/refreshment, 

comfort areas,; easy to take children, layout of area, and special events/exhibits 

- and was named the facilitative nature of the area. The third factor (four 

items) - general price level, atmosphere, store personnel, and conservatism - 

were associated with positioning of the area as an integrated complex of stores, 
* ' 

and was named "market posture". Using factor congruency tests, they found 

that the first two factors were quite stable across all five areas, while the third 

factor exhibited stability across the four shopping centres but was not stable 

in comparison between downtown and each centre. They thus concluded that 

downtown areas may be deficient in promoting themselves as integrated 

shoppirig units. 

Acito and Anderson ( 1979) found. that ' image was more differentiated, 

better articulated and of higher dimensionality for recent shoppers compared 
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with non-recent shoppers of a retail store. In the words of Hirschman- 

One would antidpate that long-term rather than short-term 
shoppers (or heavy versus light shoppers) would have more finely 
developed images of a given store .... The basic idea is: that which 
we know best, we see more clearly and in greater detail. 

These comments ha;e a very interesting implication. Image research 

that is based on ratings by consumers without taking into account the extent 

of their familiarity with the stores or ardas is not Iikely meaningful - 
results that mana ers can act on. For example, can one rely on the ratings %. I. 

of consumers, whhdei'favourable or unfavourable, if they have never been to 

particular shopping areas, or have only been there once or twice in a year? 

When one considers that respondents are typically asked to react to some 15 

to 20 items on the image scale, the problem is further compounded. 

Furthermore, it can be argued that the image of a shopping area may be more 

complex 'than that of a single store, since a shopping area is a conglomerate of - 

different kinds of stores that offer a wide variety of products and services. 

Thus the need for the consumer to be familiar with the shopping area is crucial 

to any assessment of its image. It is in this light that the two. 1980 studies - 

by Nevin and Houston are questioned. How reliable are consumers' ratings on ' 

16 preselected items of image. scale across 5 different shopping areas? 

Another concern involves the appropriateness of applying the' items 
. . 

drawn from the store image literature to that of shopping area research. 
- 

 ousti in and Nevin (1980) developed their scale from the review of eirlier' 

store image research and discussions with shopping centre managers. Whether 

the items were appropriate, espec&ly in the eyes of the consumers, was not - 



considered. Thus, as pointed out by Howell and Rogers ( 1980), the 

appropriateness' of store image items to shopping area image is a question that 

begs 'further research. To begin with, it may be more appropriate to sample 

a wider domain of items, especially at such an exploratory level, in order to 

have a better understanding of the underlying dimensions of shopping area 

image. It may be the inappropriateness of items and the familiarity issue that 

have accounted for the inability of Nevin and Houston's (1980) study to 

demonstrate substantial relationships between shopping area image and shopping 

behaviour. 

Effects of Products/Services and Stores 

Most theories and models of patronage citly recognize 

the role of products/services in affecting the (Nakanishi 

& Yamanaka, 1975; Darden,- 1980; Hawkins et al., 1980; Dickinson, 198 1 ; 

Sheth, 1983; Ward, 1985). To 'quote Hawkins et al. ( 1980, p.466): 

... consumers must select both specific items (brands) and specific 
outlets to resolve problems. There are three ways these two 
decisions can be made: ( 1  ) simultaneously; ( 2 )  item first, outlet 
second; or ( 3 )  outlet first, item second. 

With the increasing emergence and prominence of shopping areas, a third 

level of decision - shopping area choice - is added for the consumer besides 

brand and store decisions (May, 19 83, p. 153). Conceivably, specific stores, , - 
products and services may have an effect on the consumer's choice of a 

particular shopping area. Prestwick's ( 1980) study showed that 53 percent of 

sampled shoppers in a major shopping mall reported that they definitely 



planned to yisit a particular store or stores when they came to the centre that 

day, and percent of those stores were anchor stores. The study, however, 
- 

was only an on-site survey of a single visit and it did not distinguish whether 

the shoppers were attracted by the name of the store or the kinds of products 

it carried. 

In another study, ~ e v i n  and Houston (1980) found that the specific 

store variable exhibited the strongest influence on behavioral intentions and 

actual behaviour in that the variable entered each of the regression equations 

first, and accounted for an explained R-square of 0.18 to 0.36. However, it 
\ -  

is important to note that the specific store variable was measured by asking 

respondents to indicate whether or not there was a store that attracted them to 

each shopping area. The variable was then coded as a dummy variable, 

indicating the absence-or presence of such a store in each area. 

This method of store variable measurement suffers from at least two 

serious shortcomings. First, the variable as measured does mot differentiate 

between the effects of products or services and the effects of the store itself. 

For example, are consumers attracted to a particular store because of the kind 

of merchandise it carries, or because of the name of the store? Would 

consumer patronage behaviour in the area be affected if that specific store were j 
i 

replaced by a similar store carrying the same type of merchandise (for example, 

replacing Eatons with Sears)? The measure used by Nevin and Houston . 

apparently- reflects both the effects of products/ services and store. 4 

- "  

Second, when analyzing the variable in a dichotomous way in regression 

analysis, and when product vectors are not included in the combined analysis, 

the separate regression equations for the groups under consideration are assumed 

to differ only in their intercepts. In bther words, separate regression equations 

with identical regression coefficients but with different intercepts are fitted 



when product terms are not included in the combined qegression analysis 

(Pedhazur, 1982, p.474).  

In suliimary, it is questionable that the effects of the specific store 

variable have been established in Nevin and Houston's study. The need for 

further research, especially to determine the separate effects of store and 
rn , 

products or services on shopping area patronage, definitely exists. It is this 

problem that has been recognized and addressed by Nakanishi and Cooper 

( 1974, 1982) ,  Nakanishi and Yarnanaka ( 1975), and Ward ( 1985) .  These 

studies will be discussed in some detail in Chapter Three as they form the 

basis of this present study. _,A,- 

~ ~ ~ r e ~ a t e  vs. Disaggregate Level of Analysis 

In 

that one 

Although 

developing a behavioural model of consumer choice, it is pertinent 

begin with consideration of the individual (disaggregate level). 

one is concerned with aggregates of people to identify segments, the 

choice behaviour can best be understood by considering the behaviour of 

individual choice decisions. The importance and benefits of such an approach 

have been reported by McFadden ( 1974) ,  Domencich and McFadden ( 1975) ,  

Gensch and Recker ( 1979 ) , Henscher and Johnson ( 19 8 1 ) , Currim ( 19 82 ) ,  

Weisbrod et al. ( 1984) ,  Gensch ( 1985) ,  and Dunn and Wrigley ( 1985) .  In 

essence, the issue on hand is to model the choice(s) an individual will make 

when confronted with a set of alternatives in a "real" situation and the factors 

which influence the decision to choose among available alternatives. 

There are other very important reasons which make disaggregate level of 

analysis attractive. These typically concern the composition and, ultimately, the 

size of sample used to calibrate the model. When developing a model of 



consumer choice, one is attempting to explain the differences in observed choice 

behaviour. The more differences one is able to examine and explain, the more 

confidence one can have in the results; it is primarily for this reason that large 

samples are desired. However, when observations are aggregated into groups, 

as is the customary process, the number of observations available to be 

analyzed and the variability within the sample arb seriously reduced. This use 

of aggregation has been the norm in the marketing discipline. The recent 

studies that have employed this methodology in predicting consumer choice are 

Houston and Nevin ( 1980),  Nakanishi and Cooper ( 1982) ,  Malhotra ( 1984) ,  

and Ward (1985) .  It is apparent that by undertaking such an approach one 
'b 

is most likely sacrificing crucial information that may assist in understanding 

and explaining consumer choice behaviour. 

Analysis at the aggregate level is not necessary because once the model 

has been calibrated on the individual (disaggregate) observations, the 

computation for aggregate demand/choice(s) can be accomplished by direct 

aggregation over values of independent variables for a representative sample. 

For example, if the modal split between shopping centre A and shopping centre 

B is found to be a function of the relative travel time, then summing the 

modal split frequencies over a representative sample of travel time differences 

provides an aggregate modal split measure. Alternatively, other statistical 

procedures may be used to carry out the aggregation process. For. a more 

comprehensive discussion of the issues regarding aggregation and disaggregation, 

the reader is referred to McFadden and Reid ( 1975).  



CHAPTER 3 

JG MULTIPLICATIVE COMPETITIVE INTERACTION 

In this chapter, the following are discussed: modeling multiplicative 

competitive interaction; Nakanishi and Yamanaka's work; Ward's study; and, 

McFadden's conditional logit, all of these form the basis of this current study. 

As discussed and presented in chapter two (equation 2.4),  Huff's ( 1962) - 
gravitational model, in essence, is a special case of the Luce (1959) chorce 

axiom. As a result, Huff's model has been extended to analyze competitive 
0 

market behaviour (Kotler, 1972; Lambin, 1972; Nakanishi, 1972; Urban, 1969; 

Nakanishi & Cooper, 1974) .  This extended form of the model is stated as: . 8" 

n.. - 
11 - the probability that a consumer in the ith ch&e situation 

selects the jth object; 

Xhii = the hth variable describing object j in choice situation i; 

P h  . - - the parameter for sensitivity of n i j  with respect to 
variable h. 

Given the above model, Kotler (1972) ,  argued that since a firm's 

marketing effectiveness is contingent on what its competitors do, the model in 

(3.1 ) captures the essentials of competitive interaction. It is precisely for this 

reason that the model above came to be known as the Multiplicative 

Competitive Interaction model, or the MCI model for short. 



Nakanishi and Cooper (1974) recognized the apparent marketing 

applications of the MCI mddel. They also recognized that as the model stood 

(equation 3.1 ) ,  it was a nonlinear model and parameter estimation would be 

difficult given the multivariate statistical tools available. In order to develop 

the generalized least squares estimation techniques for the MCI model, the 

model in equation (3.1 ) was redefined to include a disturbance term ( a i j ) .  

Therefore now the model in (3.1 ) is commonly stated as: 

where: 

n . . 
11 

the probability that a consumer in the ith choice situation 
(period 'and/or area) -selects the j I h  object ( i= 1,2.. . , I ;  
j=1,2, ... mi) ;  

the value of the hth variable for object j in choice situation 
i (Xbj 2 0, h=1,2 ..., H ) ;  

the parameter for sensitivity of n i j  with respect to 
variable h; 

- an independently and log-normally distributed, specification 
error. 

Nakanishi and Cooper (1974) argue that this model produces consistent 

market share estimates in that the market share estimates are all non-negative 

and sum to unity over the available choice 'set. 

The model in (3 .2)  is then transformed into a linear form by employing 
i 

- -- the following transformation to n,,. 



where ii., Xhi. and h i  a f i  the geometric means of. nij, Xi, and .hi, across j in 

choice situation i, respectively. This a.bove transfsrmation is referred to as 

"log-centering" by Nakanishi and Cooper ( 1974). 

S,ince the model in equation (3.3) is linear, multiple regression analysis 

can be used to estimate the Phs. However, because the true probabilities, nij. 

are not observable, the observed proportions (Pij)  in the sample are used as 

the dependent variable. It is this necessity that dictates an analysis using 

aggregation of observations to calculate proportions 

Equation in (3.3)  then takes on the following form: 

where: 

Pij = an estimate of nij (Pij>O); 

Pi .  
- - the geometric mean of Pij over j in situation i; 

Eij  = the stochastic disturbance term, which is the function of 
specification errors, hi,. 

Generalized least squares estimates are now used to estimate the phs 

Subsequently, Nakanishi and Cooper ( 1982) suggested that the MCI 

model parameter estimation can be simplified by using the ordinary least 

squares approach and the intercept term can be suppressed as it does not change 

over j (the object) in a given choice situation. Hence the log-centering 

(equation 3.3) is not necessary and the model can be specified by using the 

following dummy variable regressior, model: 



where: 

D i = a dummy variable which is equal to 1 if i = 1 and 0 
otherwise; 

ai = the regression coefficient for Di. 

In summary, the models in equations (3.1 ) through (3.5) linearize what 

are essentially nonlinear models of consumer choice (via modification, 

redefinition, and transformation). 

Nakanishi and Yamanaka's ( 1975) Study 

Nakanishi and Yarnanaka ( 1975), using the MCI model, measure the 

drawing power of retail centres by examining the factors that they identified 

as being pertinent in predicting consumer patronage. In essence, they extended 

Huff's (1962) model by defining the attraction of a shopping centre as being 

decomposable into two components ; one representing the attraction specific to 

a given merchandise category, and the other representing the "generalized" 

attraction that is common for all merchandise categories. Merchandise-specific 

attraction was determined by the floor space allocated to the respective category 

(though Nakanishi and Yamanaka actually used number of employees as a 

surrogate measure for merchandise and store attractiveness). b 

The generalized attraction factor was identified as being the overall image 

of the shopping centre that is characterized by the "offerings" at the retail 

centre. Even though this aspect of retail centres was identified by Nakanishi 

and Yamanaka (1975) as being crucial in predicting and explaining shopping 

centre patronage, they did not include it in their model. 
- 



The secondary purpose of Nakanishi and Yamanaka's study was to 

examine the variability of the parameter values across merchandise categories. 

For ins tance, given the parameter for shopper sensitivity towards travel time, 

A , one would expect the value of A to depend on the, type of merchandise 

category being shopped for (e-g. greeting cards- vs. furniture). The shopper 

should be less sensitive to travel time when shopping for furniture, implying 

a small value of A . 

Nakanishi and Yarnanaka collected the data by a door-to-door survey 

of housewives in Fukuoka, Japan, in December of 1965. For the respective 

retail centres the respondents were asked to indicate: ( 1 ) where the last 

purchase was made for the specific merchandise categories, and ( 2 )  where the 

store(s) at which they usually shopped were located. The ten merchandise 

categories on which the data were sought were: kimonos, men's clothing, 

women's and children's clothing, perishable foods, other food, furniture, 

hardware, home appliances, cosmetics, and shoes. Estimated travel time from 

respondent's residence to the destination (retail centre) was also measured.' 

- The results showed (using generalized least squares estimation 

procedures) that each centre did possess a generalized attraction, but the 

hypothesis that it is a function of gross centre size was rejected. The 

generalized attraction was the strongest for centrally located centres and the 

weakest for neighbourho0,d centres. Also the parameter of shopper sensitivity 

toward shopping centre size between merchandise categories showed much 

variation. Particularly the parameter for convenience goods (food, cosmetics 

and hardwarejwas statistically insignificant. 

The details of the specific models used to model the MCI are discussed in 
the next section of this chapter, which discusses Ward's (1985) work. Ward 
replicated the Nakanishl and Yarnanaka study in a Canadian setting in Surrey, B.C. 



c.2 
Ward's (1985) Study 

Since the data for Nakanishi and Yamanaka's (1975) study was collected 

in the mid sixties, Ward (1985) essentially replicated Nakanishi and 

Yamanaka's study, albeit in a Canadian setting, specifically in Surrey, British 

Columbia. The purpose of the study was to see if the same conclusions would 
' 

a 
hold for modem shopping centres in the eighties' environment. Ward also 

added the image construct to the model to measure contribution of unique 

characteristics of the shopping centres. to predict and explain consumer 

patronage. Also, Ward used actual gross leasable floor space of the shopping 

centres and the squafe footage allotted to the merchandise categories at the 

specific centres as measures of attractiveness. Nakanishi and Yamanaka (1975) 

had operationalized this by using a surrogate measure, the number of employees. 

The area selected for Ward's study was the municipality of Surrey,. B.C. 

, This particular municipality was chosen because of the following: , , 

k + 

1 )  Surrey is bounded on two sides by natural barriers, these being 
the Fraser River to the North and Boundary Bay and the 
Canada/U.S. border to the South. It was assumed by Ward that 
these "restrictions" may promote a sense of municipal loyalty in 
shopping behaviour; and, 

2 )  Surrey housed two large shopping centres (Guildford - 
836,000 sq.ft. gross leasable area, and Surrey Place - 
534,000 sq.ft. gross leasable area), and two smaller centres in the 
neighbouring municipality of Delta (Scottsdale Mall - 

" 168,000 sq.ft., and Kennedy Heights - 206,000 sq.ft.). 

The data were collected by administering a telephone survey to the wife 

in the household. The household was identified by a phone number which was 



randomly ~e lec ted .~  The housewife was chosen in order to be consistent with 

Nakanishi and Yamanaka's (1975) study @Ward, 1985). Similar to Nakanishi 

and Yamanaka's study, the respondents were asked to state where they last and - 
normally purchased the respective merchandise categories. The ten merchandise 

categories used by Ward (1985) were: ladies clothing, furniture, drugs and 

cosmetics, ladies shoes, food, jewellery, children's clothing, and greeting cards- 

gift wrap.' Perceived travel time was also measuied from each of the four 

origin zones (geographic area of residence - Whalley, Port Mann, South New 

Westminster and Newton) to each of the four - destinations (Guildford, Surrey 

Place, Scottsdale and Kennedy Heights ) . 

To capture the respondents' perceptions of the image for each of the 
---., 

four shopping\sentres, Ward ( 1985) relied on the extensive work done by 

Nevin and Houston (1980).  Hence, the eight image variables that were used 

by Ward were: quality of stores, variety of stores, parking facilities, layout of 

sho&ing centre, general price level, store personnel, atmosphere, and promotions 

and sales.4 

The modified Huff model (2 .4)  becomes: 

For details on the sampling methodology, the reader is' referred to Ward 
( 1985). The sample size was 462. 

#' 

' For square footage allocated to the respective merchandise categories at each 
of the four shopping centres, please refer to Appendix 1. , \ 

A copy of the questionnaire used by Ward can be referred to in 
Appendix 2. 



where: 
. , 

Pij, = probability that a shopper at origin i goes to shop for an 
'item in the kt' product category at centre j; 

Ajk = index of attraction of centre j for the kth product category; 

- Tij - travel time (or distance) between origin i and retail centre 

= parameter of shopper sensitivity toward travel time for 
product category k; 

- 8 ijk - stochastic specification error term. 

Finally, the seven models used by Ward (1985) are various formulations 
- h k  

of the index of attraction, Ajk (the distance variable Tij remains unchanged in 

the total equation) are as follows and are directly, taken from Ward (1985, 

pp.28-32). Pij was estimated for each origin-destination and the dij 

(distance) actually used was from the centre of the origin to the shopping 

centre, 
9 

1. Gross Centre Size (GS) ~ o d e l '  

This model assumes that the attraction of a shopping centre is a 

function of its gross size (GS,), which is the gross leasable area of 

the shopping centre, and is independent of the size of each 

merchandise category. 

Same as Nakanishi and Yamanaka's (1975) model. 



2. Individual Category Size (IS)- ~ o d e l ~  

Here it is assumed that the attraction of a retail centre for the k'h 

merchandise category is a function of the retail area (space) allotted 

in the centre for that individual category, IS,, 

3. Gross Centre Size - Individual Category Size (GS-IS) ~ o d e l '  

This model assumes that A,, term is decomposable into two parts; 

one representing the generalized attraction of the gross size of the 

centre as in the GS model, and the other representing the 

merchandise category specific attraction as in (3.7)  above. 

i , 4. Individual Category Size - Image Measure (IS-IM) Model 

This model's assumption is that the generalized attraction of a retail 

centre is not a function of the centre's overall gross qize, but the 

product of the merchandis.e category. size ISjk and some combination 

of various characteristics which are unique to the centre (e.g. 

accessibility, price level, atmosphere, quality of stores, etc.), and are 

included in some measure of the centre's image (IMj).  This latter 

item was not explicitly taken into account in the Nakanashi and 

Same as Nakanishi and Yarnanaka's (1975) model. 

' Same as Nakanishi and Yarnanaka's (1975) model. 



Yamanaka (1975) study, which used eaJ, instead of the currently - 

proposed image measure IMj, and estimated the parameter aj's using 

a dummy variable for each retail centre. 

Gross Centre Size - Image Measure (GS-IM) Model 
I. 

< 8 

This model, which is sidilar to the GS-IS hode l  outlined 

previously, assumes that the second part of the decomposable model 

is represented by the new image measure rather than the merchandise 

category size. 

Gross Centre Size - Individual Category Size - 
Image Measure (GS - IS - IM) M ode1 

  ere it is assumed that the attraction of a shopping centre is best 

described by including all three of the components discussed fi;6 far, 

that is, the centre's gross size, the size of the individual merchandise 

- category, and the image measure of the centre. 

Image Measure (IM) Model' 

This last model assumes that the attraction of 

merchandise is dependent solely on the image 

a retail centre for any 

of that centre and not 

on its gross size or the size of individual merchandise categories. + 

The model represented by equation (3.6) can be transformed into a 

linear form by taking logs, and introducing dummy variables as suggested by 



Nakaniski and Cooper ( 1982) in equation ( 3.5). This transformation yields 

the following model: 

where: 

Di = a dummy variable which is equal to 1 if i = 1 and 0 otherwise; 

w 

ai' = the regression coefficient for Di. 

Nakanishi and Cooper ( 1982) point out that while equation ( 3.14) makes the 

estimation of m~l%~l ica t ive  competitive interaction (MCI) models easy, because 

it is an ordinary least squares procedure, it does not produce minimum variance 

estimates. 

Following the same procedure as in equations (3.5)  and (3.14) ,  the 
i 

overall model. becomes: 

where: 

GS, .= 

IMijl = 

observed propartion of shoppers at origin zone i making a 
purShase of an item in the kth product category at shopping . o 

centre j; 
9 

distance (in kilometres) between origin zone i and shopping 
centre j; 

gross size (in square feet) of shopping centre j; 

mean value of image measure 1 for shopping centre j as 
perceived by all shoppers surveyed in origin zone i; 

4 



IS,, = size of merchandise category k (in square feet) at shopping 
centre j; 

parameter of shopper sensitivity towards travel time for 
merchandise category k; 

-- 

PO = parameter of shopper sensitivity towards gross size; 

01 = parameter of shopper sensitivitj" towards image measure I; 

pk = paraheter of shopper sensitivity towards the size of the 
individual merchandise category k; 

d i = dummy variable for merchandise category k (i.e., d i= l  if 
k ' =k; dk ' =O otherwise) ; 

I+I i, = parameter of shoppers' loyalty; 

1 ,  = number of household areas or origin zones included in the 
study; 

J = number of shopping centres included in the study; 

, K = number of merchandise categories in the study; 
. . 

- 

number of image measures. 

The overall results of Ward's study,. which used the OLS analysis, were 

in general agreement with Nakanishi and Yamanaka's ( 1975), study. That is, 

the addition of merchandise category information and the generalized attraction, 

to Huff's ( 1962) model, did indeed increase the overall accuracy of the model's 

ability to predict shopping centre patronage; though, the contributions from the 

image construct were only found to be marginal. The details of the findings 

are presented and discussed in *the next chapter. 

In summary, by examining equation (3.15) one very quickly realizes the 

information that is being sacrificed by employing an aggregate level of analysis. 

Specifically, to obtain Pijk one must group consumers and this grouping 



significantly reduces the number of responses to be analyzed and the variability 

in the sample. This approach also sacrifices individual disparity on variables 

that measure the image construct of objects in the choice set. Such information 

is crucial in attempting to explain and understand consumer behaviour. 

All of the concerns addressed above raise two pertinent questions: Is 

a disaggregate level of analysis appropriate in estimating consumer choice? and 

Is there an alternate model that can explain and predict consumer choice at the 

disaggregate level in a nonlinear form without sacrificing any information? 

The answer to these two questions is, yes! The last and .the next section of 
C 

this chapter addresses this. 

McFadden's Conditional Logit 

Marketing managers are typically more interested in statistics reflecting 

group tendencies or preferences than in sets of unique statistics for each 

individual. This desire can be appreciated because of the need to target market. 
I 

Hence, this implies a cross-sectional rather than an individual level of analysis. 

Such an analysis is acceptable when the managers' concerns are to predict the 

choice distribution of a population as a whole or when their interests are in 

diagnostic information regarding an attribute's relative influence on ~ ~ c e  

for the total population. However, as has b en discussed in chapter two, such P 
/ 

an analysis is inappropriate because criicial information is sacrificed when 

employing such an analysis to determine consumer choice. A more appropriate 

form of analysis in situations like this is at the disaggregate level. Using this 

- approach in predicting and explaining consumer choice behaviour has been 

empirically tested and deemed to be superior (McFadden, 1974; Domencich & 
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McFadden, 1975; Gensch & Recker,- 1979; Henscher & Johnson, 1981; Currim, 

1982; Weisbrod et al., 1984; Gensch, 1985; Dunn & Wrigley, 1985).  

The purpose of this section is to  outline the usefulness of the 
\ 

multinomial logit, and more specifically ' McFadden's conditional logit, in 

situations where consumers are faced with choice decisions. It is easy to 

conceive an individual who faces a choice set of alternatives from which he or 

she will make a choice; also,-each of the considered alternatives can have a 

different set of determinant (relevant) attributes. Since the logit model is 

derived from an underlying behavioral model of choice, it is the appropriate 

model to use in analyzing choice situations (McFadden, 1974; Gensch & 

Recker, 1979; Currim, 1982; Maddala, 1983; Gensch, 1985) .  The use o f such  

models-has increased rapidly in psychology (choice theory), civil engineering 

(transportation planning), and geography (choice of migration destination) 

(Currim, 1982) .  Analysis of such situations presents problems for other 

covariance techniques such as regression and multiple discriminant analysis 

(MDA) ,  which are often used in choice modeling (Gensch & Recker, 1979).  

A discussion of why discriminant analysis is not appropriate is warranted 

since this model is frequently used to model choice decisions because the 

technique allows the dependent variable to be dichotomous or polychotomous 

and choices by nature are discrete. The ieason why MDA is inappropriate in 

modeling choices is because the model is fundamentally different. It is 

essentially a classification rather than a choice model. Given someone's 

classificatiori group (which is pre-determined), the important (significant) 

independent variables (measured on ratio or interval scale and nominal variables 

are used as dummies) are identified that best discriminate between the 

individuals or objects in the pre-determined groups. Whereas in the MNL 

logit ) model, maximum-likelihood f l  methods are used to determine 



.i 

the likelihood of someone making a particular choice, given the observations on 
\ 

the independent variables. The independent variables can be measured on 

metric or nonmetric scales. 

If the independent variables are normally distribQted, the discriminant- 

analysis estimator, as stated by Maddala (1983) ,  is the true maximum- 

likelihood estimator and therefore is asymptotically more efficient than the MNL 

estimator. But, if the independent variables are not normally distributed, the 

MDA estimator is not consistent, whereas the MNL estimator is and therefore 

is more r o b ~ s t . ~  

Typically, when categorical variables are used as independent predictors 

in covariance models and the MNL model, they are treated as dummy variables. 

Since it has been established that the MNL is the appropriate model to use in 

modeling choice behaviour, the discussion regarding dummy variables will be 

confined to this model only. In essence, when one is employing dummy 

variables as predictors, one is just -measuring the impact of presence or absence 

of a particular characteristic, trait, or attribute on the choice decision. This 

type of %analysis creates no problems when one is actually dealing with variables 

thap measure the yes/no scenario. An example would be, either store A sells 

product X or it does not. ~owe;er,  when the scenario is that, given a 

consumer has to choose from three objects (dependent variable) having differing 
4- A 

valuesg on an independent variable, and dummy variables are used to reflect ~ 

this, one is sacrificing the ratio scale property of this variable. To da'te a vast 

For a detailed discussion of relationship between MDA and MNL, the 
reader is referred to McFadden ( 1976a). 

For example, price levels of the three objffts in the choice set are 
A=$1,000, B=$910, and C=$875. 



majority of the studies employ ratio-scaled variables when measuring attributes 

of individuals making ;he choice but dummy variables for measurement of 

choice objects. Ideally, one should be analyzing such properties of a variable 

simultineously to determine the impact, if any, on the choice decision of an 

individual. To the author's knowledge, the - only model that enables one to 

perform such an analysis is McFadden's conditional logit (McFadden, 1974; 

Maddala, 1983). The condition is that an individual's choice is contingent 

on how the alternatives in the choice set "measure upn on the determinant 

attributes. In essence, it makes intuitive sense that these contingencies be 

analyzed simultaneously, and McFadden's conditional logit does just that. The 

regular MNL model only allows one to incorporate individual specific data (e.g. 

demographics, psychographics, etc.), and alternative specific data that are 

measured on ratio scale are treated as dummy variables. McFadden's 

conditional logit permits one to incorporate both, alternative and individual 

specific data (Maddala, 1983).1•‹ To the author's knowledge, this is the only 

model that permits such calibration to predict and explain consumer choice 

behaviour. 

The mathematical equivalent of the\MCI model ( 3.1 ) in conditional logit 

form, as it relates to modeling shopping centre choice, at the disaggregate level 

is presented below: 

lo The mathematics for McFadden's con&tional logit and MNL are the same. 
For technical detads, refer to McFadden ( 1974) and Maddala ( 1983). 



2- 

where I fs the number of trips in the sample and * denotes the alternative that 

was selected for each trip. Given observations on the X attributes and the 

choice decisions, the estimated p coefficients can be selected to maximize the 
- 

likelihood of the observed sample. Since this procedure relies on the observed 

X's and not on the unobserved choice probabiliries, the estimation of the p's 

are done without any prior estimates of these probabilities. 
s' 

In this study an individual had to choose from the four shopping centres 

available in the choice set. The alternatives in the choice set were characterized 

by attributes such as:- gross leasable area of the shopping centre; square 

footage allotted to individual merchandise category; four image measures and 

perceived travel time to the shopping centres from place of residence. The 

individual characteriistics (demographics) used were the presence or absence of 

children under the age of 12 and t h e  age of the respondent. These were the 

only demographic variables on which data were collected in Ward's (1985) 
- 

study and were not used in Wardjs model due to aggregation of data by origin 

zone. 

The model in equation (3.16)  is used to compare the results of OLS 

approach used by Ward ( 1985). 



CHAPTER 4 

ANALYSIS AND FINDINGS 
- 

This final chapter covers the following: factor analysis of the image 

variables; results including a comparis~n to Ward's (1985) study; and finally, 

the implications and conclusions of this study and the implications for future 

research. 

Factor Analysis of Image Variables 

As discussed in the literature review in Chapter Two, there are certain 

weaknesses in using semantic differential scales to measure the image construct. 

One of them is that a person's position on the scale may not be comparable 

to + others. For instance, one person's "2" on a seven-point scale may be 

another's "3" or a "I", thus making summarized measures of the distribution of 

responses difficult to interpret. This problem is rectified by standardizing the 

ratings of an individual. For example, to measure the "Quality of Stores" at 

each of the four shopping centres (Guildford, Surrey Place, Scottsdale and 

Kennedy Heights) Ward (1985) had individuals rate (on a five-point scale) 

the quality of stores at each of the four centres. Thus to standardize a 

person's evaluation of quality of stores at a shopping centre, the following can 

be done: 

'x; = (XI - Mean (XI ,  X2, X,, X4)) /Sd(Xl ,  X,, X,, X4) 

where: 

- Xi - the standardized score for quality of stores at Centre 1; 

' X; now has a mean of 0 and a standard deviation of 1. 



x1 = original rating for quality of stores at Centre 1.; 

X,. = original rating for quality of stores at Centre 2; 

X, = original rating for quality of stores at Centre 3; 

X, = original rating for quality of stores at Centre 4; 

Mean = Arithmetic average; 

Sd = Standard deviation. 

Similarly one can compute standardized scores, X;, X i ,  X i ,  for the quality of 

stores at Centre 2, Centre 3, and Centre 4. This process can be repeated for 

other variables that measure the image of each of the four shopping centres. 

The above standardization2 process was used in this study to transform 

the image construct variables before factor analysis was This was 

not accomplished in Ward's ( 1985) study. 

Table 1 . 
Rotated Factor Matrices 

Factor 1 Factor 2 Factor 3 Factor 4 Communalities 

Quahty of Stores 
Variety of Stores 
Par- Facilities 
Layout of Shopping Centre 
General Rice Lwels 
Store Personnel 
Atmosphere 
Promotion and Sales 

Totai Variance Explained 68% (77%) 

For the variables that had missing values, the mean value of 0 was 
assigned to these variables. 

The values enclosed in brackets are from Ward's (1985) study. Note: 
these values were generated using unstandardmd variables as input to the factor 
analysis procedure. 



The standardized variables were factor analyzed using the principal 

components4 analysis and varimax rotation. Since the data for the eight image 

variables for each. of the four shopping centres were a row vector of length 

thirty two, factor anqlyzing this veftor across the sample would confuse image 

variables and object (shopping centre) information. Thus, before conducting 

factor analysis, the row vector for each individual was transformed into a 
** 

matrix of 4x8 (4  shopping centres by 8 variables) in order to capture object 

specific information. This process is referred to as "stackingn.' For 

examination of a stacked standardized data file, please refer to Appendix 3. 
1 

In order to be consistent with Ward's (1985) study, four factors were 

extracted and factor scores were generated for each factor. These factor scores 

were then "unstacked" and Appendix 4 contains a copy of this. 

Table L presents the results of the rotated factor matrices derived from 

Ward's study and this study. This table compares the factors, factor loadings, 

eigenvalues, communalities, and total variance explained. By examining the 

information in Table 1, it is observed that the factors generated by 

standardizing the variables are similar to but more clear than those of Ward's 

study. For instance, the variable "layout of shopping centre" loads heavily on 

Factor 1 and Factor 3, and "atmosphere" loads heavily on Factor 1 and Fa 2 r . 

2 in Ward's study. Such cases are not found in the factor solution of this 

study. In fact, in the present study's factor solution, the variables "layout of 

Since the purpose of factor analysis in this study was to employ the 
technique for data reduction, principal components analysis was usCd as opposed to 
common factoring, whlch is used and recommended when the objective is to 
identify underlying structure in the data (Nie et al., 1975). 

To the author's knowledge, tlus term was created by Dr. Bertram Schoner, 
of the Faculty of Business Administration at Simon Fraser University, B.C. 



shopping centre" and "atmosphere" are grouped under the factors where one 

would intuitively expect them to appear. That is, "layout ..." is grouped with 

"parking facilities", and "atmospheren-with "quality and variety of stores". Now 

the question remains, will these so-called clean factors possess better predictive 

power in explaining and predicting shopping centre patronage? 

To perform McFadden s Conditional Logit (MCL) analysis the TROLL 

statistical package on the mainframe at Simon Fraser University was used. A 

copy of the data' file, after elimination of missing cases, input to TROLL for 

the merchandise category of ladies clothing is contained in Appendix 5. 

Appendix 6 contains how data were organized within Troll before the MCL 

model was executed. 

In this study, the dependent variable was one of the four shopping 

centres an individual chose to normally shop for a merchandise category.6 The 

"alternative attribute" independent variables for each of the alternatives in the 

choice set were: gross leasable area (ratio scale), perceived driving time (ratio 

scale), and four' image factors (ratio scale). The independent variables for - 

"individual attributesn were: the presence or absence of children under 12 years 

of age (categorical scale, 1,0),  and age of the respondent (ratio scale). Ward, 

(1985) did not use the demographic variables in his analyses as the data were 

- aggregated by respondent's area of residence. 

The above model was run on the three merchandise categories (ladies 

clothing, furniture, and greeting cards & wrapping paper). The reasons for 

using these three product categories were outlined in Chapter One. When Ward 

Ward (1985) in his study had used the dependent variable where the last 
purchase was made for a merchandise category. Cross-tabulations were perfomii 
to measure the association of normal purchase with last purchase and only minor 
differences b&ween the two were observed (Sig = .0000). 



(1985) ran his final model, he incorporated all product categories into the 

various models simultaneously (see equation 3.15 in Chapter Three). In this 

study the models for each product category were run separately to investigate 

the stability of the gross centre size effect on drawing power across 

merchandise categories, as Nakanishi Bnd Yamanaka (1975) implied in their 

models. 

* .  

Results, ~ o m ~ a r i s o n s '  and Implicpions 

The results generated from the MCL model are presented in Tables 2 

through 9 for each of the merchandise categories. A sample of the output from 

the MCL model is contained in Appendix 7 for examination. 

The first item that is worthy of comment is that Ward's model had 

generated R' of value 0.83 or higher. These values are exceptionally high when 

compared with empirical studies that analyzed data using the regression model. 

But, such high values are to be expected since Ward ( 1985) was using 

aggregated data and had suppressed the intercept. Morrison (1973) states that 

one should expect  the-^' values to be inflated when the intercept is suppressed, 

and these values would be considerably lower when disaggregation is used and 

when the intercept is not suppressed. In this study the comparable index is 

the P2.' According to Domencich and McFadden ( 1975, p. 124),  any values 

of P' that fall between 0.2 and 0.4 reflect an excellent fit of the data to the 

model. By looking at the P' values in Table 2, one observes that nineteen of 

the twenty-four values for p2 are 0.4 or greater and the remaining values are 

greater than or equal to 0.36. Hence 79% of the p2 values represent more 

' See Appendix 8 for a graphic relationship between R' and P' 



than an excellent fit and the remaining 21% are considered to be excellent. 

These results can be deemed to be exceptional since the model was calibrated 

at the disaggregate level. 

.By further examining Table 2 one observes that all the travel time - 
coefficients for the eight models run are significant, which was not the case in - 
Ward's (1985) study, for the three product categories studied. This implies 

i 
that travel time does indeed play a promfinent role in the drawing power of , 

shopping centres and this prominence varies by merchandise category. Also, 

it is interesting to note that the lambda coefficients h r  the three merchandise 

categories turned out as was hypothesized. That is, one had expected people 

to be most sensitive to travel time when shopping for greeting cards (high 
B 

lambda), least sensitive - t o  travel time while shopping for furniture (low 

lambda), and the lambda value for ladies clothing was expected to be between 

the lambdas for furniture and greeting cards. This holds true for all eight 

models analyzed in this study and was also the same in Ward's ( 1985) study. 

In this study the image construct variables were significant in predicting 

consumer choice. Such was not the case in Ward's (1985) study. Also, Ward 

(1985) was unable to use the image factor that  measured the dimension of 

"variety and quality of merchandise" along with gross leasable area in predicting 

consumer choice (the two had correlations of 0.90). There were no such 

problems in using the two simulanteously in this study. One can attribute the 

above observation to the fact that individual data were used for the factor 

analysis procedure instead of aggregate data. And it is this process that 

generates factors and factor scores that have significant explanatory and 

eedictive ability. As discussed in the literature review, many empirical studies 

have recognized the importance of the image construct variables for the general 



TABLE 2 
TRAVEL TI ME (TTl LAMBDAS AND . 

THEIR RESPECTIVE RATIOS ACROSS-ALL MODELS 

Model - . 
- 

1. Gross size - 
- TI'. Model :- 

2. Individual size 
- 'IT. W l  

3.5 Gross Size - 
Ind Size 
- n. MXkl 

4. Individual Size 
- 'IT - Image Model 

5. Gross size - n 
- r 

6. Gross Size 
- Ind Size 
- 'IT.-Image W l  

7. Image - Travel 
Tim! hbdel 

5. All lus child 
A& Rodel 

2 

Ladies 
Clothrog 

-1.76'** 
.41 

1.27%* 

-1.62' 
.43' 

1.22~ 

-1.76' 
.43 ' 

1.213 

-1.63' 
.522 

0.50~ 

-1.66' 
-49; 

0.98 

-1.61' 
.48 ' 

0.95~ 

-1.23' 
57: 

0.38 
- 

-1.57' 
.53 ' 
NA4 

Furni- 
ture 

-1.21 ' 
.41 

0.76 

-1.11' 
. 372 

0 .75~ 

-1.20' 
.41 ' 

0.74~ 

-1.08' 
.55' 

0 . w  

-1.15' 
.53' 

0.47~ 

-1.09' 
.522 

0.46~ 

-0.84' 
.39' 

-O.l3* 

-1.09' - 

52' 
NA 

' Lambdas generated by M U  d l  in this study. 

Greeting 
Cards 

w r a p p a  
Paper 

-2.24' 
.3(j2 

. 1 . 6 ~ ~  

-2.16' 
.36' 

1.72~ 

-2.28' 
.372 

1.713 

-2.21 ' 
.46' 

0.97~ 

-2.25' 
.47' 

1.36~ 

-2.28 ' 
.47' 

1.42' 

-2.10 ' 
.44j2 

0.75 

-2.26' 
.532 
NA 

. coefficient katios 

Ladies 
Qothlng 

-9.04 

- - 

-8.62 

-8.71 

-7.96 

-8.25 

-7.52 

-8.46 

-7.34 

Furni- 
ture 

-6.16 

-6.35 . 

-5.77 

-5.79 

-5.60 

-5.00 

-5.57 

4 .89  

' The P' Value is an indn like the & from LSE. $c lu$her the d y e .  the better the fit. 
These values should not be mrgwtbd directly to R , as dues (of P ) between .2 and .4 represent 
an excellent fit (Domencich and Wadden, 1975, p.124). 

Lambdas reported by Ward (1985) for respective categories across all models. 

Not analysed in Ward's study. 

'Not report&as be' sigdicant. 
* T h e  signs of the 1% in this study and of those reported by Ward are in opposite directions becaw 

the appears in the numerator in this study and m s  in the denominator for Ward's study. 

Note: - Any coeff~cient ratio that is > 2.0 is signtficant. One needs to look at the absolute value only. 



+ "appeal" of a retail outlet. But, to the author's knowledge, no studies have 

reported the image variables as being significant in predicting consumer choice 
- 

when used in conjunction with other butlet s p e c i w  variables. 
I ', 

Next, the findings from each of the eigl/t modhls run for the three 
\ -1 

merchandise categories are discussed. The ps k s m  the M C ~  model are not 
1; L 

directly comparable to the LSE ps generated by W rd ( 1985). For this reason 2 
no direct comparisons of the ps w e d  between the two studies. 

Gross Size - Travel Time ~ o d e l '  (Table 3 )  
i 

In this model gross leasable area was used by itself to predict consumer 

choice; the ps for the three product categories were significant. The 

implications for all three merchandise categories are that leasable area (size) of 

the shopping centre is an excellent predictor of consumer patronage (the p2 for 

ladies clothing and furniture was .41 and for greeting cards it was . 3 6 ) .  

Overall, the ps were stable across the three product classes. 
/-- 

Individual Category Size - Travel ~ i m e  Model (Table 4 )  

Here the square fooiage allotted to each of the three product categories was 

used to predict shopping centre-choice. Once again, all three ps were stable 

and significant. The implications for individual category-size are the same as 

those for gross size model (all P' were greater than .36) .  

' The A S  for travel time will not be discussed here as they have already 
been discussed in the section that addresses the information in Table 2. Note: All 

s are significant and appear in all the models. 



TABLE 3 
GROSS SIZE - TRAYEL TIME MODEL 

Coefficient Ratio - 
Ladies Clothing (p2=.41 ) .4 

&OSS Size - 4.69 13.58 . 
Travel T i  3 -1.76 -9.04 

Furniture: (p2=.41 ) 

aross Size 
Travel T I  

Greeting Cards/Wrapping Paper: (p2=.36) 

Gross Size 
Travel T i  

TABLE 4 
INDIVIDUAL CATEGORTTIZE - TRAVEL TIME MODEL 

Ladies Clothing: (p2=.43) 

Individual Category Size 
Travel T i  

Coefficient 

3.94 
-1.62 

Ratio - 

12.62 
-8.62 

Furniture: (p2=.37) 

Individual Category Size 
Travel Time 

Greeting Cards/Wrapping Paper: (p2=.36) 
, 

Individual Category Size 3.07 9.58 
Travel T i  -2.16 - 10.70 



Gross Size - Individual Size - Travel Time ~ o d e l  (Table 5)  

In this model, gross size and individual category size were analyzed 

simultaneousl~ to determine their impact on predicting consumer choice. 

Though the p coefficients were all significant, except for greeting cards - 
- 

individual category size, the results were confounded. Fqr ladies clothing the 

ps were plausible: both ps were positive and less than their stand-alone 

values. The ps for gross size for furniture and greeting cards, however, 

dominated the p for individual category size for furniture which was negative, 

and the p for greeting cards was negative and insignificant. The reason for 

this confounding lies in the colinearity of the two sizes (see Appendix 1 ) .  

Due to this inherent bias in estimates it would be improper to draw any 

implications even though the ps for gross size for furniture and greeting cards 

were significant. 

TABLE 5 
GROSS SIZE - INDIVIDUAlGSIZE- TRAVEL TIME MODEL 

Ladies Clothing: (p2=.43) 

Gross Size 
Individual Category Size 
Travel Time 

Furniture: (p2=.41 ) 

Gross Size 
Mvidual Category Size 
Travel Ti 

Greeting Cards /Wrapping Paper: (p2=. 37) 

Gross Size 
Individual category Size 
Travel T i  

" 

Ratio - 

2.34 
5.13 

-8.71 

5.42 
-3.01 
-577 

3.21 
-1.61 

-10.41 



Travel Time - Image Model (Table 6)  

The purpo a e of this model was to see if the image construct variables 

were of assistance by themselves in predicting consumer choice. For ladies 

clothing all four image construct variables were significant in predicting 

consumer patronage. The p for the 'quality, vaAety and atmosphere" factor was 

the largest, whereas the P for the 'price Ievels" factor was the lowest and 

negative; the negative sign implying consumers' adversity to higher price levels. 

The factor measuring "parking facilities" and "layout of stores" had the only 

insignificant P for the furniture product category. this, two different 

implications flow:. the first is that since the data on shopping 

trips to shopping centres, people might have taken "parking and layout" for 

granted for this merchandise category. The second, is that if one were to 

believe that "parking and layout of stores" does not influence consumer choice, 

then the marketers of shopping centres need not promote their furniture 
* 

departments by using this in their communication campaigns. 

The P for the "price levels" factor for greeting cards and wrapping paper 

was the only one that was insignificant for this product category. This is not 

unexpected, given'that this merchandise category is a relatively inexpensive good 

and hence one would not expect it to be a significant predictor of centre 

choice. Overall the image construct variables were more than excellent 

predictors of consumer patronage (respective p2 were .57, .39 ,  and .46) for 

shopping centres. Such relationships have not been observed in any empirical 

work conducted to date. # 



TABLE 6 
TRAVEL TIME - IMAGE MODEL 

Coefficient Ratio - 

Ladies Clothing (p2=.57f 

A Travel Time 
B. Quality/Variety/Atroo here 
C. Persod/Roaotions 3 Sales 
D. Parking/Layout of Stores 
E. Price Levels 

Furniture: (p2=.39) 

A Travel Timp 
B. Quahty/Variety/Atm here 
C. Personnel/Promtions % Sales 
D. Par$ng/Layout of Stores 
E. Price Levels 

Greeting CarddWrapping Paper: (p2=.46) 

A Travel T i  
B. Quality/Variety/Ahm here 
C Pasonnl/Promtions % Sales 
D. Parb-sng/Layout of Stores 
E. Price Levels 



Gross Size - Travel Time - Image Model (Table 7)  

Under this scenario, gross size was included with the image construct 

variables to determine the predictive power of the model. In the ladies clothing 

category all ps were significant except the one for the "price levels" factor. The 

attraction for the gross size of shopping centre overrides the one for the "price 
T 

levels", which was significant in the image only model, suggesting colinearity 

between the variables. The 'predominant predictors for this category were 

"quality...", and "personnel ..." factors and the gross size of the shopping centre. 

For the furniture product category, the same as above was true except that the 

ps for the factors "parking ..." and "price levels" were insignificant. When gross 

size was introduced to the greeting cards model, the results were similar to the 

image only model for this product category. Gross size was a significant 

predictor of choice but had a low p coefficient (1 .6 ) ,  compared to the ps of 

ladies clothing (3.25) and furniture (3.45) .  This implies that gross size is a 

better predictor of consumer choice for ladies clothing and furniture than it is 

for greeting cards and wrapping Gaper. The respective P' values were .49 

(ladies clothing), .53 (furniture), and .47 (greeting cards); once again, a 

phenomenal fit was observed. 



TABLE 7 
GROSS SIZE - TRA- - IMAGE MODEL , 

Ladies Clotlug: (p2=.49) 

A Gross S i  3.25 
B. Travel T i  -1.66 
C. Q&ty/Variety/Atmo here 6.34 
D. Personnl/R-tions "$ Sales 6.10 
E. P a r l ~ g h y o u t  of Stores 1.W 
F. Price Levels - 1.44 

Furniture: (p2=.53) 

A Gross Size 3.41 
B. Travel Tiroe -1.15 
C. Quahty/Variety/Atmo here 5.73 
D. Persolel/Ronntions i Sales 4.43 
E. Par%mg/Layout of Stores -0.23 
F. Rice Levels 0.32 

Greeting Cards/Wrapping Paper: (p2=.47) 

A Gross Size 
B. Travel T i  
C. Quality/Variety/Atmo here 
D Personnel/Pronotionr % Sales 
E. Par%mg/Layout of Stores 
F. Rice Levels 



Individual Category Size - Travel Time - Image MO& (Table 8 )  

In this model the results for the ladies clothing category were generally 

the same as in the previous model and the "arkin g.. '  factor, which was barel? 

significant in the gross size-image model was insignificant in this model. For 

the furniture and greeting cards categories the results and implications are 

exactly the same as for the gross size-image model discussed earlier. Overall, 

here too, the p coefficient was the best predictor for the furniture product 

category, the second best for ladies clothing, and the third best for greeting 

cards and wrapping paper. The P' values of .52, .55,  and .46 respectively 

indicating beyond an excellent fit for all product categories. 

Gross Size - Individual Category Size - Travel Time - Image Model (Table 9 )  

This model, in essence, was the same as the gross size-individual 

category size model, with the exception that image construct variables were not 

included in the previous model. As it may be recalled that in the gross size - 

individual category size model, the results were confounded because of the 

associations between the gross leasable area and the space allotted to the 

merchandise categories. The same case holds in this model and the results were 

still confounded by these associations; hence no implications were inferred from 

the significant P coefficients of gross and individual category size for the three 

merchandise classes. The image variables, "quality.. ." and "personnel.. ." were 

significant predictors of consumer choice in all three product categories. In 

spite of the confounding, the p2 coefficients were superb (.48, .52, and .47). 



TABLE 8 
INDIVIDUAL CATEGORY SIZb - 'I'KAVEL TIME - IMAGE MODEL 

Ladies Clothing: (p2=.52) 

A Individual Category Size 
B. Travel T i  
C. Quahty/Variety/Atmo here 
D Personnel/R-tiom % Sales 
E. Parkmg/Layout of Stores 
F. Price Levels 

Furniture: 

A W v i d u a l  Category Size 
B. Travel T i  
C. Quality/Variety/Atmo here 
D. Perso~ l /Romt iom % Sales 
E. F'arking/L.ayout of Stores 
F. Rice Levels 

Greeting CarddWrappinp; Paper: (p2=.46) 

A Individual Category Size 
B. Travel T i  
C. Qualtty/Variety/Atmo here 
D. PersonnllPromtiom % Sales 
B. Parking/Layout of Stores 3.06 
F. Price Levels -0.79 

Ratio - 

8.27 
-7.96 

6.56 
5.44 
1.61 

-1.57 



TABLE 9 
GROSS SIZE - INDlVIDUAL CATEGORY SIZE 

- TRAVEL TIME - IMAGE - MODEL 

Ladies Clothing (p2-.48) 

A Cfross Size -0.267 
B. Individual Category Size 3.06 
C. Travel Tim -1.61 
D. Quality Nariet y / A m  here 6.73 
E. Per~~nael/Romtions I& Sales 6. 16 
F. Par%.yut of Stora 1.64 
G. Price -1.58 

Furniture: (p2=.52) 

A Gross Size. 
B. Individual Category Size 
C. Travel Tim 
D. Quality/Variety/Atmo here 
E. Perrod/Romtions r& Sales 
F. Parki /Layout of Stores 
0. Price?evels 

Greeting Cards/Wrappmg Paper: (p2=.47) 

A Otos Size 
B. Individual Category 'Size 
C. Travel T i  
D. Quality /Variety/Atrm here 
E. Persowl/Raootions %: Sala 
F. Par& /Layout of Stores 
0. Ftice"&Yels 

Ratio - 

-0.33 
5.03 

-7.52 
6.20 
5.41 
1.62 

-1.59 



All, Plus Child, Age Model ( ~ a b l :  10) 

This last model contained all the variables plus the child and age 
* 

variables. The Child variable measured the presence or absence of children in 

the household who were under the age of 12, and Age measured the age of the 

respondent. The ps for the child variable were insignificant for all choice sets 

across all three merchandise L ,gories, whereas the ps for age were only 

insignificant for ladies clothing and furniture. The other ps that were 

significant for the three product categories were the two image variables , , ' 

("quality.. ." and "personnel.. .") . Once again the image- variables stood out. 'in 

predicting shopping centre patronage. The .respective p2 coefficients were .53, 

.52, and -53; all of these values reflect more than an excellent fit. 

The overall results from the models were logically consistent and turned 
I 

out as expected, except in the sitliations where gross size and individual 

category size were included simulanteously in the model to predict shopping 

centre choice. Also, while these results were generally similar to those of 

Ward's (1985),  the size of all significant coefficients was much more 

pronounced in predicting the patronage of shopping centres. In addition, the 

image construct variables in this study made a very significant contribution in 

predicting the choice of shopping centres. It was this effect of the image 

variables that was not captured in Ward's (1985) study. 

To validate the results of the models, the greeting cards and wrapping 

paper product category was chosen as it had the lowest p2 value for the gross 

size and the travel time model. The rationale for choosing this model was that 

if the validation for this model was at an acceptable level then it could be 

safely assumed that the validation would be acceptable for models that had 

higher p2  values. 



TABLE 10 
ALL, P L U S T H ~ L U ,  AGE MODEL 

Ladies Clothing (p2=.53) 

A Oross Size 
B. Individual Category size 
C. Travel T i  
D. QuahtyNariety/Ahmfme 
E. Personnel /Prcmmt~om Sales 
F. PiukyAhAput of Stores 
a. Rice 
H U d d  - Guild€ord 
I. a d d  - Surrey Place 
J. Child - Scottsdale 
K Age - Guildford 
L. Age - Surrey Place 
M Age - Scottsdale 

Furniture: ( ~ ~ 5 . 5 2 )  

A Gross Size 
B. Individual Category Size 
C. Travel Time 
D. Quality/Variety/Atrm here 
E. Perrod/Prmmtions $ Sala t. ~ c e ~ ~ ~ u t  of Stores 

H Child - (3uildford 
I. -Id - .Surrey Place 
J. CMd - Scottsdale 
K Age - Cfirildford 
-L. Age - Surrey Place 
M Age - Scottsdale 

GTeeting CarddWrapping Paper: (p2=.53) 

A Grog Size 
B. Individual Category Size ' 

C. Travel Time 
D. Qoality/Variety/Atrm here 
E. P ~ r o d / P r m t i o m  f Sales 
F.. I ? U ~ A J W I  of Slora 
G. Rice 
H O d d  - Guildford 
1. U d d  - Surrey Place 
J. Child - Scottsdale 
K Age - Gildford 
L. Age - Surrey Place 
M Age - Scottsdaie 

Ratio 



Table 11 shows that the classifications made by the model are far better 
. - 

than those one w o u h c h i e v e  by a chance or a random process and the validity 

of these classifications is supported by the predictions made by using the 

coefficients from Model 2 on the hold out sample in Model 3. For details on' 

calculations and prpgram runs refer to Appendi . e 

Model  1 

Model  2 

M o d e l  3 

TABLE ' 1 1  
GREETING C A R D S R A P P I N G  PAPER 

GROSS S a  - TI- hDDEL (p2 = .36) 
n=344 

8 Correct: 59 
% By Chance: 36.5 

GROSS SIZE - TI- Moax (p2 = 34) 
n=172 

% Correct: 63 
% By (llamx!: 37 

GROSS SIZE - TI- MODEL (P' = .a) 'i 

n= 172 

Coefficients from 
Own Coefficients Model #2 

% Correct: 62 
% By Qlance: 40 

Sl--Oudford SpSurrey Place SJ-Scottsdale S6;Kennedy Heights 



Summary and Conclusions 

The purpose of this study was to re-analyze the data that were collected 

by Ward (1985) for the three product categories of ladies clothing, furniture, 

and greeting cards and wrapping paper. 

The rationale for using these three merchandise classes was that one 

had expected individuals to be least sensitive to travel time while shopping for 
\ 

furniture, most sensitive to travel time for greeting cards and wrapping paper, 

and sensitivity to travel for ladies clothing was expected to be between that of 

furniture and greeting cards. For each of the three product classes, there were 

two primary issues addressed: The first, was McFadden's conditional logit 

going to provide better predictions and diagnostic information than the MCI 

model? In essence, it was a comparison between disaggregate and aggregate 

levels of analysis. The second, were the image construct variables along with 

other variables (size of shopping centre and square footage allocated to specific 

merchandise categories) capable of making a significant contribution towards 

predicting shopping centre patronage? These two objectives were achieved by 

comparing the results provided by McFadden's conditional logit to those 

generated by the MCI model in Ward's study 

The dependent variable used in this research study was the shopping 

centre that was chosen by an individual to normally purchase the given product - 

category (0 , l  variable), whereas in Ward's study it was the proportion of 

individuals that chose a particular shopping centre from any given origin. " 

Independent variables used in this study were:- gross leasable area of 
0 

a shopping centre; square footage allotted to a product class; four image 

variables; perceived travel time from origin to destination; the number of 

children in the house under 12 years of age; and age of the respondent. While 



the same independent variables were used by Ward, except for the variables that 

measured children and the age of respondent, ratio scale properties of the 

variables were sacrificed by using dummy variables and by employing 

aggregation. 

The analysis of data, across the three product categories, by using 

McFadden's conditional logit (disaggregate) did yield excellent to good 

predictions of consumer patronage for shopping centres. However, these results 

were not directly comparable to those of the MCI model because of the 
4 

inherent differences between the two models. But, the conditional logit 

certainly provided more diagnostic information than the , MCI model as the 

former model was calibrated at the individual level and the latter at the 

aggregate level. 

The image construct variables, after standardization at the individual 

level and before performing factor analysis,*provided not, only more interpretive 

factor solutions but were also the most significant predictors of consumer - 
patronage for shopping centres. 

Several managerial implications flow from the results of this study. 

Since the information generated on choice behaviour is person specific, managers 

will be in position to know exactly what combination of factors' (product 

specific and/or individual specific) influences an individual's choice of a 

shopping centre. The aggregation of this individual specific information by ' , 

demographic, lifestyle and/or regional variables can be used to generate target 

markets. Such information will assist managers in formulating product 

positioning, image enhancement, and/or communication strategies. 

It is also felt that the findings have made a significant contribution to 

the literature in retailing. The image construct variables that were deemed to 



\ 

have no predictive power in determining shopping centre patronage were found 

to b e  the most significant predictors when appropriate analyses were performed. 

As in any study, this one too was not free of limitations. The 

intention of this work was to replicate Ward's (1985) study across the'entire 

ten product categories, b u t  in actuality only three merchandise categories were 

analyzed for the reasons already expressed in Chapter One and at the beginning 

of this section. For a fair comparison between the results of McFadden's 

conditional logit and the MCI model used by Ward, the data for all ten product 

categories should have been analyzed and all models should have been validated 

by hold out samples. 

Finally, the implications for future research are to repeat the 'method of 

analysis used in this study across comparable choice sets and see if the results . 
' generated do provide more diagnostic and explanatory information. The 

challenge in using this type of analysis is the ability to identify key product 

attributes and individual characteristics that influence consumers" choices. 

Future research should' focus on identifying techniques that would assist in this 

process; perhaps management scientists can be of assistance here with their goal 
0 

programming type of algorithms which have very recently been used by Bean . 
et al. (1988) in determining optimal "tenant mix" for shopping centres. 
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AREA i3Y M E R C H A N D I S E ~ T E G O R Y  FOR EACH St-1OPPING CENTRE< 

I.ar11rs Clotltinp, 

Fwni lure 

n r u ~ : / C o s ~ n c t i w  

I..ldics Sliocs 

f d  

Jcwcllcry 

Ihoks 

K ilclicnwarc 

Childrcns Clotl~ing 

Crccling Cards/U'r<~pping 

TOTAL GLA 

(Square Fcct) 
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SURVEY QUESTIONNAIRE 



Appendix 3 

-2-- v 

L ~ s t t n g  of O J  S T N . O A T 2  at 12 50 39 on NOV 29. 1989 for C C I ~ = H B B A  on M S G  1 



- - 
I-------- 
1 
1 L i s t i n g  of 0J.HEW.DAT a t  I? 53' 03 on NOV 29. 1989 for CCIC~=MBA on MTSG 

I - 

Appendix 4 1 
I 
I 

.I 
I 

/ L l z t l n g  of  DJ NEW.OAT a t  I ?  5 4  03 on MOV 29, 1989 for CCld=HBBA on HTSG ,I 



L l s t ~ n q  of LC.LCGIT.DA2 a t  12 56 09 on HOV 29. 1989 f o r  C C I M # B A  on UTSG 

, ~ ! s t t n ~ ' o f  LC.LOGIT.DA2 a t  12:56:09 on HOV 29. 1989 f o r  C C I + ~ B ~ A  o n  nTSG , - 1 
I 



Cg ( l r l t ~ t :  it*HTSG. 15.20:06 Lkd NOV 08/09 
un *troll par=tull 
%cart ~m begins l5:2O: I 5  

HTS/TROLL Versim 12.1 

Time: l5:2O: 15 . . ... Oate: NOV 8 1989 
aa parameters In effect: I ~ ~ ~ ~ ( ' S Y S ~ U ~ I O  

f(Cr&d users: TR ws ~YSLIB 
TROLL: Cowr~ght (3 1978. U82, 1986 Massachusetts Inst ltute of Technclogy 

HELLO IIBBA ! 

Y - DATE REVISED: 11/08/89 
408 BY 4 WTRIX 

Y = COLCOnB(Hl-C3.Hl-C4,HIIC5,HI1C6) 

Appendix 6 

\ / 
NOT&.; S I M I ~  G L C ~ M ~  W e b -  

C O ~ O C ~ L - V  4 %&- 









T i m :  W:43:44 .... . D a t e :  D C 14 1988 
m p a r i m e t e r  in  rffrct: $ 0 0 0 ( ' S Y S I H i 1 0  

users. d ZYS SYSL a 
i t  1 1 I *.ssachuretts I n s t  , l u t e  o f  T e c h n o l ~  

HELLO I B B A  ! 

6 T R R L  COICWID: 
6 l o g i t  t t g s t t ;  

W L T I H O n I A L  LOGIT W Y S I S - V E R .  2.4 5/18/78 

SEARCH L I S T  

HEW 11OO L '  TTGSTT . 
s o ~ P E w E n i  v m m ~ .  
tY i f f i l~  COWWD: 

addvar alt X I  x3; 
6 L f f i I ?  canwo: 
mlest, 

Appendix 7 

ITERATION 0. '1 F AND G EVALUATIOHS. 1 H EVALUATIOHS 

- L H  LKLHD = -565.808 , C O H D I T I W  NUMER = 45.36 

C d a s s  5,26 T k b ! / & L  zn (PF' "Ff I 

CONVERGENCE ACHIEVED AT , 3 

ITERATION 5, 5 F AND G EVALUATIONS, 5 H EVALUATIONS 

COEF .ESTIMATE ST. ERROR RATIO GRAOIEHT 

- L H  LKLHD 335.904 HA H A HA 
0.004685 8: 8338 -64.2939 
-0.175612 1. 1755 

\ 

L l o g l t  r t t s t t ;  

W L T I H M I A L  LOGIT ANALYSIS-VER. 2.4 5/18/78 

SEARCH L I S T  

DATA I TT W , 
EIBBA-7Wf ; 

DATA 

MEW IIX)EL: TTISTT 
t DEPENDENT VARIABLE:. 

ITERATION 0. 1 F 'AND G EVALUATIOHS, 1 H EVALUATIOHS 

- L H  LKLHD = 565.608 , CONDITION NUClBER = 6.64 

COHVERGENCE ACHIEVED AT 
ITERATIOH 6. . 6 F W D  G EVALUATIONS, - 6 H EVALUATIOHS 

- L H  LKLHD = 324.884 , CONDITION NUIBER = 7.22 

I I COEF.ESTIH4TE I ST.ERRIR / RATIO I GROlEWT I 

t L g i r T  tOl)lAHD: 

s ? d t t m o :  
L l o g i t  t t g i t ;  

W L T I H W I A L  LOGIT ANALYSIS-VER. 2.4 5/18/78 

SEARCH L I S T  

g#-THfT " 
DATA 

~AVMID LXIT COI+(AHO-Y 
TYPE 'HELP' FCR L I S T  OF VALID COmAIlDS 

t L f f i I T  E W :  



IWTI I I ( I I I *L  L O C I 1  AHUYSIS-VER. 2.4 5/18/78 

SEIRCH L I S T  

ITERATIOH O. 1 F bJi0 G EVALUATIONS, 1 H EVUUATIOHS 

i N  LKLHO - 565.608 . C O H D I T I W  NUWJER 43.30 

E ACHIEVED AT 4R89Fb f .  s F AND G EVALUATIONS, 6 H EVALUATIONS 

-LN L K ~  = 322.075 , COHDITIOH NUIIBER 70.17 

W T I ~ I U  L f f i I T  ANALYSIS-VER. 2.4 5/18/78 

S M C H  L I S T  . 

COEF. E S T I M T E  ST. ERROR RATIO 

-LN LKLHD 322.075 
2.33959 

-8.674411 

a"Et~%l L :  TTIHT 
NT VARIABLE: , 

GRADIENT 

NA 
-1.0943 
-O.l5JM4 
0.013682 

~ ~ i f f i 1 ~  C C H W D :  
a v r alt x2 x 3  w4 x5 x8 x7; 

6 %if1 C M D :  
midst; 

ITERATIOH 0. 1 F AND G E V A L U A T I W .  1 H EVALUATIONS 

-LN LKLHD - 565.608 . ,CONDITION NUMER = 61.75 

COHVERG NC ACHIEVED AT 
ITERATI&( i. 6 F AND HD EEVALUATIOHS, 6 H EVUUATIOHS 

i N  LKLHD - 273.865 . COHDITIOH N U l E R  - 40.32 

K .ESTIM 

6 LOGIT C m :  

s?bt&anrrro: 
6loqft ttwt : 
W L X I H M I U + L f f i I T  ANUYSIS-VER. 2.4 5/18/78 

SEARCH L I S T  

DATA GUT H ay7w DA A 

-LN #ILHD $3 77 

~ ' i f f i ~ ~  c w :  
addv r alt xl y3 x4 x5 x6 x7; 

s LOGIT COCWHD. 
alest; 

ST. ERROR 

N A 

8:@3 
0.100571 

- 
COEF . E S T I M T E  

ITERATICW 0, 1 F bND G EVALUATIONS. 1 H EVUUATIOHS 

i N  L K L M + -  585.608 . COHDITICM M E R  - 431.86 

RATIO 

NA 

- W I  
6 .5!86 

GRADIENT 

HA 
-0.378529 

5.43907 

0. 

-I:%% 
0.0@343{ 

-0 OD20 
o:ooz2il 



CMVERG HCE ACHIEVED AT 
ITERATI& 6, 6 F ANO G EVALUATIMS. 6 H EVALUATIONS 

-LN LKLHO = 287.183 . CONDITION NUMBER = 

COEF .ESTIWTE ST. ERROA 
-LN LKLHD 287. 
XI 0. 

HA 
X3 -0. 
X4 0. 
xs 0. 
X8 0. 
X7 -0. 
v 

!:#%$ 

WLTIHDnIAL Lf f i IT  ANALYSIS-VER. 2.4 5/18/78 

SEARCH LIST 

DATA G HT W nee~-7uf 
DATA 

Y~OGIT CMIUHD: 
addvar a l t  XI x2 x3 x4 x5 x6 x7; 
LOGIT CWAHD: 

m1est; 

ITERATION 0, 1 F AND G EVALUATIONS, 1 H EVALUATIONS 

-LN LKLHD - 565.608 , CWDITION NUHBER = 438.45 

CCNVERGEKE ACHIEVED AT 
ITERATIOH 8. 6 F AND G EVALUATIMS, 6 H EVALUATIONS 

-LN LKLHD - 273.81 , CONDITION NUCIBER = 370.05 

K .EST!M 

NEW nOO L TTIHTT 
L DEPENDENS VARIABLE: 

a Y i m l ~  C ~ D :  
addvar x x4 x5 x6 x7. 
INV ID ~ P E - W S T  E E ~ ~ ~ T * , ,  . Iw1 m lINT1 

L v & m ~  ~ Y P E  rn ! : I :  

COEF . ESTIMTE 

ERRm 6855 
LGTKA REQUIRES BETWEEN 2 AND 50 COEFFICIENTS 

L Lf f i IT  C W D :  

~%~ianuco: 
L l o g i t  t t i m t t ;  

MJLTINDnIAL LOGIT ANALYSIS-VER. 2.4 5/18/78 

SEARCH LIST 

St.ERROR 

MA 
0.000804 
0.006084 
0.021413 
0.108543 
0.113943 
0.101269 

,. O.WEi68 

-tN LKLHD 
X I  
X2 
X3 
X4 
xs 
X6 
X7 

L Lf f i IT  CCHUNO: 
addvar a l t  x3 x4 x5 x8 x7; 

L LOGIT COCUAND: 
mlest 
INVALID Lf f i IT  COWC(AHD--KEST' 

TYPE 'HELP' FOR LIST OF VALID C W D S  
L Lf f i IT  C W D .  
mlest; 

273.81 
-0 OW) 67 
0:03d94 

-0.160883 
0.872968 
0.816438 
0. 164287 

-0.157511 

ITERATION 0, 1 F AND G EVALUATIONS. 1 H EVALUATIONS 

-LN LKLHD = 565.608 . CONDITION NUHBER = 8.22 

RAT I 0  

HA 
-0.332384 
5.02876 

-7.51782 
6.19999 
5.41004 
1.62209 

-1.59476 

GRADIENT 

N A 
-2.03434 ' 
-0.292875 

0.033917 
-0.004438 

-0.002155 
0.000287 

O.CO1771 

-- / w & L  G$-i$-r~- r , 



CONVERGENCE AEHIEV AT 
ITERATIOH 5, PF AND G EVALUATIWS. 5 H EVALUATIP(S, 

-LM LKLHD = 321.162 . CWDITIW NUWER = 6.92 

6 L E I T  c m :  
a-%dttmrerto: -- g o g l t  t tg ra tca ;  

MJLTIMOIIIAL L E I T  ANALYSIS-VER. 2.4 5/ 18/78 

SEARCH LIST 

-LN LKLHD 
X3 
X4 
X5 
X6 
X7 Q 

NEW nOOEL: TTGIMCA 
6 DEPENDENT VARIABLE: 

L ~ ~ G I T  C a n w D :  
addvar a l t  x l  x2 x3 x4 x5 x6 x7,rnd ml-c19 ml-c20; 
6 Lf f i IT  C W D :  
mlest ;  

COEF. ESTIMATE ST. ERROR 

-0.313033 0.060129 

ITERATION 0. 1 F AND G EVALUATIOHS. 1 H EVALUATIOHS 

-LN LKLHD = 565.608 , CWDITIOH NUCBER = 2355.82 

CWVERGENCE ACHIEVE& AT 
ITERATIOH 7, 7 F AND G EVALUATIOHS, 7 H EVALUATIOHS 

-LN LMHD = 264.977 , COHDITIOH NUMER - 5016.08 
(D 

K. ESTIH 

COEF. ESTIMATE ST. ERROR RATIO GRADIENT 

-LH LKLHD 264.977 1 NA I NA 

RATIO 

MA 

i!: R7 
5.00337 
4.29498 

-3,. 47322 

: 6 LOGIT C W D :  
! f11ecoef ;p rob ;pr t resu l t  f r t :  

GRLSIEMT 

N A 
0 . O q a 3  

-0.014 5 

$%!& 
O.M)0804 

PREDICTED 









1 CROSSTIB-AtTUK-6-PREDICT 

I 
I 

I PRED .-TOTAL K T .  1 ALT.2 hLT.3 
1 i 

, ACTUK-TOTAL 908. 258. 135. 15. 
ALT. 1 233. 196. 34. 3. 
K T  145. 50. 91. 4. I 
KT :3 25. 7. 10. 8. 1 hLT.4 5 .  5 .  0. " 0. 1 

I 

, 4 

I 

1 
I , 6 LOGIT COWUHD: 

/ s8itiwwo: 
int* onesic!& packagcloose 1 fifk ag~d ~ 2 ~ n - r  85482 

, Row -out -pr int*  c 

ALT.4 

0 .  
0 .  
0. 
0. 
0. 

ACNK-TOTAL 
ALT.1 
AlT.2 
ALT.3 
hLT.4 

0 
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att t: DJ S a n m ,  IIBBA. J-3450, HostMSG, 18:23:01 F r i  Dee 08/89 %% tror Y p a r l ~ ~ a k  
R x c c u t i o n  w i n s  l6:23: 19 

HTS/TR[Il Ve rs ion  12.1 

6  i ~ a ~  CIWUIID: 
6 l c q i t  .rtoall; 

WLTIHOnIAL L K I T  ANALYSIS-VER. 2.4 5/18/78 

SEARCH LIST 

DATA R OILL W 
mar; FW,  
DATA 

NEW IIX)EL: REOALL 
4 DEPEUDEHT VARIABLE: 

Appendix 9 

>ITERATIW 0, 1 F AND G EVALUATIOHS. 1 H EVALUATIWS 

-LH LKLHD = 476.885 A, CONDITION NUMBER = 44.82 

CONVER E K E  ACHIEV D AT ITEUTFOH 5, E F AND ci EV~ATIOHS. 5 H EVALUATIWS 

-LH LKLHD = 303.222 . COUDITIW HUWBER - 78.50 

I IcoEF.EsT ImTE I ST.ERROR I RATIO .I G m I E N T  I 

6 LOCIT C W D :  
f i l e c o c f ; p r o b ; p r t r e s u l t  f i t ;  

PREDICTED ACTUAL 







PRED .-TOTAL 111.1 1 U T . 2  1 AL:;: ' I ACTUIL-TOTN I 344. 108. 

ITERATICN 0, 1 F AN0 G EVUUATIOHS. I H EVALUATIOHS 

-LII LKLHD - 238.443 . COHOITION H U ~ R  - 42.81 

CWVE EUC ACHIEVED AT 
I T E R A R ~  S. 5 F AHO t EVN~ATIOHS, 5 H E v A L u m o u s  

-LH LKLH3 - 157.834 . COHOITIOH WmER - 69.73 

K.EST1H 

ACfllbh-TOT4 
ALT. I 
~ ~ 1 . 3  
U T .  
ALT.4 

ALT.4 

29. 
6. 

12. 
9. 

. 2. 

a L E I 1  two: 
% as W- 

~qa'8'iomurp: 
&lopi t reosub; Z&$*L i  
M T I H O I I I K  L E I T  ANALYSIS-VER. 2.4 5/18/78 &d'iRk' 
SEARtH LIST 

COEF ESTIMTE ST.EFUtal RATIO 
-.L-- 

i N  LKLHO HA HI 

Ri 5.80917 

GRADIENT 

N A 
- U S 0 4 0  

0.341 18 



PRED ICTD-CUSSIF 

PREDICTED 



CRMSTAB-ACWAL-VS-PREDICT #0dCl 2 - 
PRED.-TOTAL ALT. I ALT.2 ALT.3 

ACTUAL-TOTAL 172. 89. 39. 32. 
ALT. I 79. 11. 3 .  !$ ALT.2 :a : 24. 
ALT.3. 3 .  
ALT.4 5 .  0 .  1. 

AC~JU-TOTAL . 12. 
ALT. I 3 .  - ALT.2 3 .  
ALT.3 4.  
ALT.4 2. 

6 LOGIT C W D :  

aTdttmruco: 
&lopi t  rroxval: 

MRTIH~~IAL LOCI1 ANALYSIS-VER. 2.4 5/18/78 

SEARCH LIST 

OATA R OXVAL H 
am- EH, 
OATA 

L LOCIT c m :  

tP3h C-: 
prtresult f i t ;  



ITERATION 0. 1 F AND G EVALUATIONS. 1 H EVALUATIONS 

+N LKLHO - 238.443 , CDNDITIDN NUmER - 47.20 

( COIVERGENCE ACHIEVED AT 
ITERATION 6, 6 F AND G EVPLUATIMS, 8 H EVALUATIWS 

I I H  LKLHD - 142.738 , , CONOITIOH HUMER = 92.46 

-LN LKLHD 
EX2 1 
EX23 

COEF . ESTIMATE 

142.738 
0.004059 

-0.258812 

ST.ERROR 

HA 
0.000549 
0.038212 

RATIO 

MA 
7.38791 

-7.1471 1 

l_i___ 

GRADIENT 

MA 
-0.570757 

0.01 1638 





HYCOEF - DATE R E V I S E D :  12/D9/89 
3 87 1 MTRIX  -- 
COEF I K 4 l R E P (  C K F  , H E W N  ,SUBROW. 1 ) 

A 
0. I O.OU2449 / - 0 . 2 O I E B  / 

a m a L  u*wu(~): 
tlogit rmval. 

H k T I W M I K  LCGIT MALYSIS-VER. 2 . 4  5/18/78 

S W Q I  LIST 

X W - T O T N  
ALT. 1 
ALT.2 
ALT.3 
1 1 . 4  

&AR~~U w 
DATA 
DATA 

NEH ma: UEWK 
L DEPEHOQLT v A Q I M l E :  

172. 
79. 
53. 
35.  

5 .  

89. 
62. 
20.  

7. 
0. 

39.  
11. 
24. 

3 .  
I. 

32. 
3. 
6 .  

21.  
2 .  , . w I J ~ ( ~  US,% ,TS o ~ a  ~ E P  



DATA-RE W&-K I ST 

TYPE 

0. 
I .  
1 .  

! NO. 
i 

4 .  
2 .  
0. 
0. 

I a.  
i 

L L E I 1  i l W Y )  
rctc f a l l  .WUQ -.K15755; 

I t:sx;?!tmunc: 
' Prtm a l l ;  



4 .  
2. 
0. 

I N T  WTIO~' FIXED VM. 
0 .  
0 .  

DATA-REWU-MIST 

8 L a i I T  C W :  
prob;prtrtSult f i t ;  

PREDICTD-CWSIF - 
ROW - 

1 
2 

i a 
8 
9 
10 
I 1  
I2 
13 
14 

PREDICTED 

3 .  
2 .  

!. 
2 .  
1 .  

'-- 2 .  
3.  
3 .  
2. 
2. 
3. 
1. 
1. 
3. 
3. 
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