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Abstract. The objective of this work is to investigate how the science of geo-marketing can
help decision makers in a context characterized by the redundancy of information. We
present the case of the Chieti-Pescara area characterized by several shopping malls. Here
the redundancy problem is associated with the overlapping isochrones of shopping centers.
We think that this problem reduces the importance of physical distance of a center and
increases the capacity to analyse dynamically the attitudes and needs of people. At this
purpose we introduce the theoretical possibility of using the data coming from purchases
to analyse with appropriate solutions of data mining the dynamically changes of behaviors
and needs of customers. In this article we present a theoretical approach with a combination
of negative binomial and conjoint analysis approach. It could be the basis for a new work
on  large data set, or, Big Data.

Keywords: Conjoint analysis, Redundancy, Negative binomial model, Geomarketing,
Bigdata.

1.  GEO-LOCALIZATION AS A STRATEGY, IS THIS WHAT YOU MEAN?

The relevance of geographic information is important because a number of strategic
sets of data have a spatial component connected with geographical location.

In this regard, we think that such information that is related to actual and
potential customers, or to competitors, or to the activities carried out by sales
managers, is crucial. This is because the views expressed in the form of purchased
goods can be represented with maps that identify not only the areas of greatest
prevalence and the volume of purchases, but also highlight correlations between
events and the socio-demographic variables related to corporate profitability.
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However, the joint picture provided by these data often involves “redundancies”
due to overlapping, and leads to more or less spurious correlations that, in fact,
slows down the decision making process, rather than promoting it.

This is what happens, for example, when conducting a study of localization
in order to select the best place in which to locate a point of sale such as, for example,
a shopping centre or a mall.

This is a case in which many variables come into play such as, for example,
the number of inhabitants, the number of inhabitants classified in the Local System
of Labor, the number of business competitors, the existence of infrastructures, etc.
It’s safe to assume that most of this information is strictly related, and this slows
down the process of choice.

Geo-statistical techniques associated with techniques of spatial representation,
allow us to represent catchment areas by using a suitable gravity model in order to
understand what goods are mainly sold in each diverse area (Valentini et al, 2011).

The first work involving gravity models concerned a study of the attraction of
two cities at different distances. Reilly (1929) proposed a gravitation model in
which the attractiveness of a centre was thought to be positively correlated to its
size, and inversely related to the square of the distance from the centre. Another
excellent theory, entitled central place theory (Christaller, 1933; Losch, 1969), uses the
importance of the centre and distance as the economic fundamentals, in addition to size.

Huff’s (1962, 1981) study of the gravity model of trade described the driving
forces behind a shopping centre’s location in a city. In this model, the territory is
divided into catchment areas, each of which is characterized by a maximum number
of 6 isochrones (circular lines that define places at an equal distance in terms of time
travelled). Each isochrones has an amplitude of 5 minutes. The attraction of a centre
is Ai depends on the size of the surface mall (S), divided by a power (λ) of the time
needed to get there (T)

A
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i= λ . [1]

The probability that a consumer visits a commercial area is a function of Ai
divided by the sum of the attractions of all k malls.
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Since the 1980s, gravity models have allowed us to locate shopping centers
and to consider the importance of competition in different geographical areas.

Today, a new question arises: how can we manage catchment areas that are in
competition involving increasingly overlapping isochrones?



How the science of geo-marketing helps strategic decision-making in … 293

The idea is that the attractiveness of a mall depends not only on the travel time,
but also on the ability of the mall managers to make quick and appropriate offers.
So, in this work, we present an approach that can be useful in supporting the process
of data mining, using information with regard to purchase and re-purchase observed
in each catchment area.

2. CURRENT ISSUES WITH REGARD TO CATCHMENT AREAS

One of the most important issues today concerning the choice of location is how to
manage the overlapping isochrones caused by increased competition. The case of
the geo-location of malls in Italy could be an example. Since the 1980s, the country
has been characterized by a proliferation of shopping centers. The main idea has
been to locate them in large catchment areas. However, today, there are a large
number of malls located in the same area, and the problem now is how to manage
the overlapping areas.

We think that the relationship shown in equation (1) must be reconsidered in
terms of new intangible factors such as the capacity of innovation.

In this work, with regard to the capacity to innovate, we mean the ability of
a centre to quickly interpret the needs of users, and to offer deals consistent with the
dynamics of the market.

One example related to the Pescara–Chieti area is that, with only 550,000
residents, it has attracted 17 malls with average area of 18,100 square meters.

From the pictures below, we can see the localization of both the players and
the corresponding catchment areas.

As we can see from Figure 1, the isochrones intersect, and the catchment areas
overlap somewhat.

Figure 1.  Pescara-Chieti catchment areas
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From this point of view, the indices of attraction can be calculated by equation
[1] because, given an equal distance, new factors that drive consumer choices take
over.

Today, in the presence of redundancy of information, the competitiveness of
a mall is connected with a new driver that pays attention to the ability of store
managers to quickly interpret the new emerging needs of consumers.

It is a very timely topic whose importance increases in times of economic
crisis. In times of recession, in fact, changes in the style of consumption and the
emergence of new needs arise. It is therefore an important time in which to analyse
consumer preferences and to consider competitive advantage.

3. METHODOLOGY

In order to use the data for geo-marketing purposes, and to encourage forward-
looking research, we propose to use the data related to penetration and purchase
frequency. The goal is to estimate current and future purchase rates and, based on
these, to conduct surveys using conjoint analysis to quickly understand the
preferences of consumers for specific areas.

The method allows an immediate use of geographic data and the possibility
of obtaining this information from the behavior of the buyers in order to study new
products or services.

The model suggests that the probability that a consumer makes a purchase of
item r (r = 0, 1, 2, ...) is given by the following expression:
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Another important feature is to assume that the waiting time for the next
purchase follows an exponential distribution, while the density function also
depends on the same parameter µ

f t eµ µ µ( ) = − t      with t ≥ 0.

The hypothesis of heterogeneity of the average rate of purchase µ in the long
term is made explicit by assuming that the model follows a gamma distribution with
parameters m and k that represent, the parameters of gamma distribution.
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where the symbol Γ(k) indicates the gamma function given by

Γ Γk e x dx k kx k( ) = = −( ) −( )− −
∞

∫ 1

0

1 1 .

Given that k is an integer, the previous relation reduces to

Γ(k) = (k –1)! .

For this reason, it can be seen that the frequency distribution of purchases in
any period of time follows a negative binomial parameter-NBD (Ehrenberg, 1959;
Morrison 1969; Morrison and Schmittlein, 1988).
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where the market coverage is denoted by b, i.e. the proportion of consumers who
purchase the brand at least once in the time period considered.

The frequency of purchase, w, is the number of times that buyers purchase the
brand in the reporting period.

Therefore, the proportion of buyers of the product in that period is given by
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The idea is to use the data of [2] to study consumer choices geographically
based on the purchase rates.  These can be seen as opinions expressed by consumers
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with regard to different configurations of products and services.
From this point of view it is possible to think of adopting conjoint analysis

(CA) as is used in the process of development of new products.
This view is consistent with the economic theory of consumer behavior, that

considers consumption to be an activity through which selected products are
purchased, either alone or in combination, in order to produce a series of services
that determine the usefulness of these services in terms of individual needs. In this
sense, the products are configurable as sets of features, or bundles of attributes, and
consumers as detectors of satisfaction or dissatisfaction with regard to these
products.

The goal is to understand how to identify local needs in order to understand
such needs using data associated with spatial purchases.  For this purpose, we
consider purchase data as an indication of the preferences of a determinate area and,
in order to determine this value, we suggest using conjoint analysis (CA) to estimate
the partial utilities of each feature offered, through a decomposition process which
starts from the overall scores.

After determining the partial utilities, it is possible to simulate and visualize
the evolution of the needs related to a specific catchment area.

4. THE CASE STUDY

Suppose we are interested in comparing the needs of customers using the purchase
rate associated with a similar product made by three different companies [A, B, C].
In this case, we suppose that all these products are different in terms of a special
characteristic. Suppose that the characteristics that makes each one different are the
following:

Color = [red, blue]
Pric  e = [€ 10, € 20 and € 40].

The first variable is recorded on two different levels of attribute. The second
variable is recorded on three levels. Generally, if we also consider the different
features of each brand, we can obtain 3x3x2 = a total of 18 combinations.

Each different combination can be associated with a different “motivation” to
purchase.

According to an appropriate factorial plan, we can create a suitable dummy
table of motivations where, without loss of generalization, we can omit a level
(column) for each attribute to avoid the absence of linear dependence between
variables. The result is as shown in Table 1.
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Table 1: Simplified table of preferences with dummy variables and with the
preference=penetration rate

Stimulus B C Blue € 20.00 €40.00 Preference

1 0 0 0 0 0 5

2 0 0 0 1 0 5

3 0 0 1 0 1 0

4 0 0 1 0 0 8

5 0 0 1 1 0 5

6 0 0 1 0 1 2

7 1 0 0 0 0 7

8 1 0 0 1 0 5

9 1 0 0 0 1 3

10 1 0 1 0 0 9

11 1 0 1 1 0 6

12 1 0 1 0 1 5

13 0 1 0 0 0 10

14 0 1 0 1 0 7

15 0 1 0 0 1 5

16 0 1 1 0 0 9

17 0 1 1 1 0 7

18 0 1 1 0 1 5

Suppose that each level of combination corresponds to a singular real item
present in a mall. For each item it is possible to know the purchase rate associated
with a specific area and, under the stationarity hypothesis of the markets, it could
be possible to use this rate as a preference expressed by a specific catchment area
with regard to each product. In this way we can complete the matrix shown in Table
1 with a column that represents the preferences.

Using this data and assuming a linear relationship, using the OLS method we
can estimate the parameters for each level of variable. The results are shown in
Table 2.

In this example, the value of R2 is 0.96. Such a high value gives us the
possibility of using the model output with a high degree of accuracy.

Table 2. Value of parameters estimate by OLS method Brand

Brand Parameter Colour Parameter Price Parameter

A 0.00 Blue 0.00 € 10.00 0.00

B 1.67 Red 1.11 € 20.00 -2.17

C 3.17  € 40.00 -4.50
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In Table 3, the expected value of preference is shown in the last column.

Table 3. Preferences with dummy variables and with the preference= expected penetration
rate

Stimulus B C Blue € 20.00 € 40.00 Preference Expected

1 0 0 0 0 0 5 5.8

2 0 0 0 1 0 5 3.7

3 0 0 0 0 1 0 1.3

4 0 0 1 0 0 8 6.9

5 0 0 1 1 0 5 4.8

6 0 0 1 0 1 2 2.4

7 1 0 0 0 0 7 7.5

8 1 0 0 1 0 5 5.3

9 1 0 0 0 1 3 3.0

10 1 0 1 0 0 9 8.6

11 1 0 1 1 0 6 6.4

12 1 0 1 0 1 5 4.1

13 0 1 0 0 0 10 9.0

14 0 1 0 1 0 7 6.8

15 0 1 0 0 1 5 4.5

16 0 1 1 0 0 9 10.1

17 0 1 1 1 0 7 7.9

18 0 1 1 0 1 6 5.6

In this model we can conclude that Item 16 is the one with the highest
preference level for the area investigated.

Once the best product has been identified, this leads to a possible prediction
with regard to what will be the reaction of the market.

Using equation (10), we can calculate for each area the repurchase rate for
different time intervals and different kinds of customers (new or acquired).

The results for each product are shown in Table 4.
In this way we can predict the purchase rates for different brands. Combining

the information for each type of product, we can observe the evolution of the
purchase rate for each area.
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Table 4: Predicting purchase rates in the markets stationary, for brand.

First First Fourth Twelfth Twenty-
day week week week fourth week

Penetration rate (b) 0.005 0.031 0.08 0.135 0.172

Frequency of purchase 1.043 1.284 2 3.566 5.85

Percentage of repeat
purchases 7.749 33.134 58.167 72.297 78.231

Frequency of customers
buying 1.081 1.483 2.473 4.366 6.736

Frequency of new
customers buying 1.04 1.185 2.342 1.422 1.448

Proportion of people
buying

0 times 0.995 0.969 0.92 0.865 0.828

1 time 0.005 0.025 0.045 0.053 0.054

2 times 0 0.005 0.017 0.025 0.027

3 times 0 0.001 0.008 0.015 0.017

Proportion of sales due to
buyers…

1 time 0.92 0.617 0.281 0.11 0.056

2 times 0.074 0.24 0.209 0.103 0.056

3 times 0.006 0.09 0.15 0.093 0.054

5. CONCLUDING REMARKS

In this work we present the problem of redundancy of information in terms of
overlapping isochrones that reduces the gravitational effect of the existence of
shopping malls.

In the context of closely-situated shopping centers, as in the case of the
metropolitan area of Chieti and Pescara, gravitational models are not helpful when
it comes to correctly identifying the potential of areas. People choose a particular
commercial center not only for its ease of access.

To manage this recently emerging problem, it is desirable that a new approach
be developed that focuses on other competitive factors than those related to the
surface details and the distance of the units from one another. The new factor
suggested here is the ability to take quick decisions on what deals, services and
events to promote to maximize the attractiveness of the mall.
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To do this, we have suggested the use of a combined approach of conjoint
analysis and the negative binomial model with regard to rates of purchase of specific
products observed in a specific area.

There are at least a couple of advantages. First of all, it would be possible to
undertake market research in a short period of time and at very low cost. Secondly,
it would be possible to observe developments in terms of preferences with regard
to territory and to the identification of new needs.

However the method could also present some problems. The market may not
exhibit stationarity, and may not be applicable with regard to any negative binomial
distributions. In addition, the data are collected in a very large matrices that require
high performance computing for complex bigdata that could be object of a next
paper.

However this work aims to focus the attention of researchers on a new sort of
problem that arises in a context of redundancy due to the overlapping isochrones of
malls, and how it might be possible to adopt a geo-marketing approach to consider
the evolution of consumer needs.
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