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Sascha Steinmann, University of Goettingen, Germany
Guenter Silberer, University of Goettingen, Germany

ABSTRACT
We used a multidimensional sequence alignment method to

cluster customers (N=151) of a German tour operator according to
the multidimensional sequences of their customer contacts (dimen-
sion 1), their functions (dimension 2) and importance of the
customer contact (dimension 3). In doing so, we obtained four
clusters. Results reveal differences in the customers’ behavior
concerning the customer contacts and their functions in the whole
purchase process, as well as between the customer segments
identified. Customer segmentation based upon demographic or
psychographic variables would not have been able to enrich the
knowledge of the customers in this manner.

INTRODUCTION
Knowledge of one’s customers is a strategic success factor for

any supplier. The fundamental element for the attainment of cus-
tomer knowledge is the contact between the retailer or service
provider and her/his customers in the different channels of the
marketing and distribution system. Not only are the kind and
number of the customer contacts in a specific process phase relevant
to this, but also their functions and importance to the customer, not
to mention the sequence of these three dimensions during the
purchase process. Such multidimensional sequences have practi-
cally been ignored in previous marketing research, especially the
problem of collecting, connecting and analyzing the relevant data
from the different marketing and distribution channels in all phases
of the purchase process to present a single, unified view of the
customers (Payne and Frow 2004).

However, it can be assumed that multidimensional customer
contact sequences (MCCS) are of great relevance to marketing: for
example, it can be expected that different contact sequences are
accompanied by different product purchases or e.g. in the tourism
industry through the booking of different journeys and that different
customers have different sequences according to their individual
behavior. Knowledge of these connections facilitates the purpose-
ful control of the customers throughout the purchase process by the
retailer or service provider and thus extends his/her commercial
possibilities to interact with customers within the bounds of market-
ing. Furthermore, such sequences can provide important insights
into potential existing cross-channel synergies (Verhoef, Neslin,
and Vroomen. 2007). Hence, an analysis of the multidimensional
sequence of the customer contacts (dimension 1), their functions
(dimension 2) and their importance (dimension 3) could provide
crucial insights into customer behavior, as well as the needs and
preferences of the customers over time, as it has become routine for
the consumer to use different channels in the purchase process to
approach a retailer or a service provider (Rangaswamy and van
Bruggen 2005). Therefore, this study contributes to the marketing
literature by addressing how the MCCS can be measured and form
the basis for multidimensional customer segmentation. Besides this
we are also interested in evaluating possible determinants and
effects of the customer contacts, their functions and importance.

CONCEPTUAL BACKGROUND

Customer Touch Points and Customer Contacts
It is increasingly common for firms to employ online distribu-

tion channels alongside its offline distribution channels and further

marketing channels to rely on these complex combinations as a
source of competitive advantage and better serve their customers
needs and preferences (Geykens, Gielens, and Dekimpe 2002). In
such environments, many customers have become multi channel
users. They realized contacts between the firm and themselves at
different contact points (e.g. store, agency, homepage) in the
different phases of the purchase process. Therefore, there are many
opportunities to establish contacts between a supplier and custom-
ers in the different process stages.

In retailing, we can differentiate the pre-purchase, purchase
and post-purchase phases, but in other branches or when we are
interested in specific problems or research questions it is more
meaningful to use a more detailed modeling of the process. For
example, with regard to tourism industry differentiation into five
successive process phases (the pre-booking, booking, pre-journey,
journey and post-journey phase) including all customer contacts is
reasonable. Furthermore, we can distinguish the variability of the
contact points (personal, semi-personal and impersonal contacts)
(Silberer, Steinmann, and Mau 2006). Payne and Frow (2004)
define these categories of customer contacts as a continuum of
forms ranging from the physical to the virtual contact.

Functions and Importance of Customer Contacts
Every customer contact fulfills different functions in the

various process phases. Consequently, speech, sale and service
functions can be distinguished (Simons and Bouwman 2004).
Therefore, the functions of the customer contacts in the different
channels range from general and selective information regarding
the desired product or service, price comparisons and purchasing up
to using different kinds of customer services as well as advisory and
complaining. Hence, in the contact, not only is purchasing a product
of relevance to the customer, but also information and communica-
tion prior to, during and following the purchase (Wallace, Giese,
and Johnson 2004). According to the media-richness theory (Daft
and Lengel 1984), during the process customers will subsequently
find it easier to establish contact with a supplier in a way that best
fits their needs. This requires that the respective channels and their
combination to be capable of fulfilling customer needs and prefer-
ences concerning the desired functionality in the different process
phases.

According to Payne, Bettman, and Johnson’s (1993) concept
of adaptive decision-making, a customer shifts between the pre-
purchase to the purchase phase from an attribute-based search to an
alternatives-based search as she/he progresses in the decision-
making process. Thus, the customers will be less focused on
information gathering but more focused on comparing the alterna-
tives they have decided to consider. In the case of complex products
or services such as vacations, these alternatives are complex bundles
of attributes and benefits that need to be processed. In cases where
many relevant aspects of the decision cannot be controlled, custom-
ers seek some kind of help in the decision-making, and hence the
customer is more likely to use the desired benefit as the basis to
evaluate the characteristics of the different contacts points and the
importance of the specific contact in the purchase process (Frambach,
Roest, and Krishnan 2007). However, there are channel related
differences in fulfilling customer’s needs and preferences across
the purchase process, including richness of information presented
(Daft and Engel 1984) and accessibility or convenience (Ward
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2001). For example, on the internet products cannot be physically
examined, which leads to less product information than in the case
of brick-and-mortar stores (Venkatesan, Kumar, and Ravishankar.
2007). Therefore, the internet is often considered to be risky for
purchasing (Alba et al. 1997). Conversely, the offline channels are
amongst other things characterized by richer information on the
product (Venkatesan et al. 2007). Verhoef et al. (2007) used an
extended version of the theory of reasoned action (Fishbein and
Ajzen 1975) in their model for explaining the interdependencies of
customers’ channel choice across different process phases. Their
results show that customers can benefit from the channel related
differences within the purchase process by using the channels
according to their individual channel behavior (see also Silberer et
al. 2006) because channels do not differ in their functionality but
also in their ability to fulfill individual customer needs to the same
extent across the different process phases (Balasubramanian,
Raghunathan, and Mahajan 2005). Research also shows that ben-
efits and therefore the importance of the several contacts sought
change across the process phases (Mittal, Kumar, and Tsiros 1999).

 Concerning the booking of a vacation, we can expect personal
contacts in offline channels to be more likely and more important
to the customer than semi- or impersonal contacts because personal
advisors are in the best position to help the customers identify and
explain the important aspects in the pre-purchase and purchase
phase. Because of the limited functionality of the mostly imper-
sonal contacts in online channels compared to face-to-face contacts
in offline channels, many customers commonly use the internet as
an information source in the purchase process. Especially in the
case of complex products or services, customers have to come to
categorize it in their minds as an important information source, not
as a shopping revenue (Balasubramanian et al. 2005; Verhoef et al.
2007). The previous comments show that not only does the usage
of the different contact points by the customers differ during the
purchase process, but it also supports the assumption that the
functions, as well as the importance of the customer contacts, also
change during the purchase process. We assume that this is re-
flected in the multidimensional customer contact sequences (MCCS).

Customer Segmentation
For our study, research regarding different approaches for

customer segmentation is of particular interest. Ruiz, Chebat, and
Hansen (2004) and Ganesh, Reynolds, and Luckett (2007) provide
an overview of a large number of empirical studies on this topic. The
procedure for the formation of customer segments can thus be
divided into two different approaches. Demographic variables (e.g.
age and gender) on the one hand and on the other psychographic
variables (e.g. motives or attitudes) are drawn upon for the segmen-
tation. By doing so, the constituted customer groups reveal who is
buying in the investigated stores and why. The customer’s actual
buying behavior during and after the purchase, however, is hardly
taken into account, i.e. how the customers inform themselves prior
to purchase, how the purchase in the store goes and how the
relationship between retailer and customer is organized after the
purchase. Kim and Park (1997) classified the customers of food
stores by the frequency of their visits. Ruiz et al. (2004) use the
behavior during a shopping trip, and that only related to a visit in one
store or shopping mall, as a basis for customer segmentation.
Although they had partially different results in the end, the men-
tioned studies show the usefulness of customer segmentation based
on their customer’s behavior. However, different essential aspects
are not taken into account: the specified studies only examine the
behavior in a specific channel of a supplier in the purchase phase.
It should be expected that different behavior during the purchase is
reflected in different behavior prior to and after the purchase.

Another aspect deals with the variables used in the segmentation
analysis: to consider only the behavior leads to the neglect of other
contacts between customers and suppliers. However, as shown by
studies mentioned first, such contacts are important influential
factors for customer behavior.

According to Hägerstrand (1970) customer behavior can be
viewed as a sequence of interdependent actions over time. How-
ever, customer behavior in the studies mentioned is mostly treated
as a chain of independent activities. Thus, the sequential order and
obvious relations of the activities are often neglected. Therefore,
Abbott’s (1995, p. 94) statement “We assume intercase independ-
ence even while our theories focus on interaction” regarding social
science is also largely true for marketing research concerning the
segmentation of the customers with regard to their individual
behavior through the phases of the purchase process. Therefore, in
the aforementioned approaches important aspects reflecting the
customers’ behavior are not addressed.

The sequential behavior of the customers throughout the
purchase process also in different channels has barely been taken
into account in the formation of segments. For marketing purposes,
Larson, Bradlow, and Fader (2005) for example used a sequence-
analytical clustering approach to evaluate the shopping behavior in
a supermarket for the foundation of customer segments. Silberer et
al. (2006) used the sequence of the customer contacts in retailing to
evaluate differences in the customer’s behavior with regard to the
whole purchase process. Segmentation of this kind can give a
retailer or service provider important insights into the requirements,
preferences and behavior of the customers over a period of time. By
tracking the multidimensional customer behavior across channels,
firms can improve their understanding of their customers’ decision-
making and develop a basis for creating strong relationships and
improving retention (Dholakia, Zhao, and Dholakia 2005).

The previous discussion shows that not only do the customer
contacts (dimension 1) differ across the successive phases of the
purchase process, they also support the assumption that the func-
tions (dimension 2), as well as the importance (dimension 3) of the
customer contacts, also change during the purchase process. The
actual behavior of the customers over a period of time is taken into
account for the customer segmentation through the use of the
multidimensional customer contact sequences. This facilitates a
differentiation of customers that is not possible on the basis of
demographic or psychographic variables. Such insights are an
important confirmation as to the usefulness of customer segmenta-
tion regarding the multidimensional customer contact sequence.

METHOD: MULTIDIMENSIONAL CUSTOMER
CONTACT SEQUENCES

Measures and Procedure
The aim of this segmentation is to identify powerful customer

clusters which are very similar with regard to their individual
behavior reflected in their multidimensional customer contact
sequence in the purchase process. We investigated multidimen-
sional customer contact sequences regarding the five different
phases of the purchase process in the tourism industry-pre-booking,
booking, pre-journey, journey and post-journey phase-with a Ger-
man tour operator based upon a structured questionnaire (compara-
ble to Silberer et al. 2006). To support the recollection of events
dated far away back a proceeding was chosen that took pattern from
cognitive psychology (Ericsson and Simon, 1980; Anderson, 1995).
Therefore, the questionnaire leads the customer through her/his
memories step by step–starting with events that are most accessible
to him because they are closest to the interview (post-journey
phase)–up to those situations that are initially difficult to remember
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without any support because they date a long way back (booking
and pre-booking phase).

The surveyed multidimensional sequences included the dif-
ferent customer contacts (dimension 1: e.g. advertising, travel
agency staff, tour guide), their functions (dimension 2: general and
selective information, price comparison, booking, advisory and
complaining) as well as the importance (dimension 3) of the
different customer contacts across the purchase process. The im-
portance of the customer contacts was inquired on a six-step rating
scale ranging from 1=entirely unimportant to 6=very important. To
ensure the recording of the multidimensional customer contact
sequence over the whole purchase process, only those customers
were recruited who had actually finished a journey booked with the
tour operator. Furthermore, we only surveyed customers who
booked a journey in the last 6 months prior to the study to ensure that
they could still remember it well.

In the final questionnaire, not only the multidimensional
contact sequences actually realized were examined but also possi-
ble determinants (previous bookings, price category, journey cat-
egory, internet affinity, and demographic variables) as well as final
variables (customer satisfaction, intention of recommendation,
intention of repeat booking, trust).

A total of N=151 customers of the tour operator took part in the
survey. Every participant in the survey was entered in a lottery,
where two wellness weekends and tickets to a German leisure park
were drawn. Women represented 44.2% of the sample. The average
age=51.12 (SD=13.52) years.

Multidimensional Sequence Alignment and Sequence Cluster-
ing

The Sequence Alignment Method (SAM) was originally de-
veloped in molecular biology to compare DNA or protein se-
quences (Sankoff and Kruskal 1983). The idea of the SAM is to
equalize two different sequences with regard to the operations
insertion, deletion and substitution. Mostly the weight of one is
assigned to the operations insertion and deletion, for substitutions
the sum of the consecutive operations deletion and insertion (Joh et
al. 2002). Usually there are different ways to transfer one sequence
to another in the aforementioned operations, therefore the minimal
sum of the weighted operations, the Levenshtein distance
(Levenshtein 1966), is commonly used as similarity measure for the
considered sequences.

In this study, the customer behavior is not represented as the
customer contacts by a single attribute. To gain deeper insights in
the differences of customer behavior and powerful clusters, the
multidimensional customer contact sequences were characterized
by three dimensions: the customer contact sequence (dimension 1),
the sequence of the functions related to the customer contacts
(dimension 2), and the sequence of the importance (dimension 3) of
the contacts to the customers. The easy way to compare such
sequences is to calculate the Levenshtein distance for each dimen-
sion separately and then add up the measured distances of all the
dimensions. This approach is based on the assumption that all
attributes are independent. In our case, this clearly is not true
because there are obviously dependencies between the customer
contacts, their functions and their importance. Therefore the calcu-
lation of measured attributes for each dimension would distort the
result. To avoid such distortions with regard to the different
measurement scales of the dimensions, we used a multidimensional
approach proposed by Joh et al. (2002) which identifies elements
that can be aligned simultaneously without calculating the costs
twice, called “optimal trajectory multidimensional SAM”
(OTMSAM). Joh et al. (2002) proposed to treat the operations that
are applied to the elements of a dimension belonging to the same

event to be treated as a single operation. This integrated operation
combines a set of elements that can be aligned simultaneously as if
it were one element. Such sets of elements are called a segment. In
the case of no interdependencies, the resulting alignment cost
equals the simple sum of uni-dimensional optimum alignment
costs. Any costs-savings are indicative of interdependencies across
the dimensions underlying the activity-travel patterns. In general,
the alignment of two multidimensional activity patterns will in-
volve varying degrees of cost reductions. The stronger the
interdependencies between attributes, the higher the cost reduction.
For a more detailed description see Joh et al. (2002). The distances
were calculated with the Software DANA as a basis for our cluster
analysis using the Ward Method. The results of our cluster analysis
show that the differentiation into four clusters proved to be the
optimal cluster solution.

RESULTS: MULTIDIMENSIONAL SEQUENCE
CLUSTERS

Description of the Clusters using Constituent Variables
In order to describe the clusters, the active variables that have

entered the cluster analysis are cited. The clusters identified are
therefore described using the customer contact sequences (cen-
troids) typical for them (see table 1).

The typical representative of the first cluster has two contacts
with the travel agency staff in the booking phase. These contacts
were used for “selective information” and for the “booking” of the
desired journey. In virtue of the minimal customer contacts in this
cluster, it is not surprising that they were rated as “very important”
contacts. The centroid of cluster 2 shows that these customers
realized contacts in all different phases of the purchase process.
They sought contact with the travel agency staff in the pre-booking
phase for “selective information”. During the booking phase they
used the catalog to obtain “general information” combined with the
travel agency staff for “selective information” and the “booking” of
the desired journey. Prior to their journey they used the tour
operators catalog and the travel vouchers to get “general” and
“selective information” about their travel destination and for recre-
ational activities. All contacts in this phases were “very important”
to the customers. During their vacation these customers contacted
the tour guide for a “price comparison” of different recreational
activities. In the post-journey phase they realized a contact with the
travel agency staff to obtain “advice” on different problems. The
contacts in the journey and post-journey phase are of significantly
lower importance to these customers. The customers in the third
cluster sought their first contacts in the booking phase. They used
the tour operators catalog combined with the travel agency staff for
obtaining “general and selective information” about the travel
destination and different hotels as well as the “booking” of the
considered journey. It is noticeable that the catalog is of much lower
importance to these customers compared to cluster 2. As in cluster
2, the customers from cluster 3 also used the tour operators catalog
and the travel vouchers for “general and selective information”
about the travel destination and for information about recreational
activities, but evaluated these contacts as less important. During the
journey and in the post-journey phase, these customers display a
similar behavior regarding their realized contacts than the custom-
ers in cluster 2. Customers in cluster 4 used the tour operators
catalog for obtaining “general information” and a “price compari-
son” of the tour operator’s different offers and only contacted the
travel agent only for the “booking” of the desired vacation. During
their vacation they sought contact with the tour guide for “general
and selective information” and the “booking” of recreational activi-
ties. In the post-journey phase they used their travel vouchers and
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the catalog for “advisory” functions or, maybe, finding a telephone
number to contact the tour operator, but such contacts were only of
low importance.

Description of the Clusters using Contact-related Variables
For the description of the cluster solutions within the four

clusters, selected differences regarding the three dimensions of the
MCCS are referred to here in the different phases of the purchase
process which differentiate the clusters (see table 2). The results in
describe the clusters by way of different customer contacts in the
purchase process. Overall, the customers in the first cluster realized
the fewest number of contacts with regard to the whole purchase
process as well as concerning the proportion of contacts in different
process phases, except the booking phase, compared to the other
clusters. In the pre-booking phase the high proportion of contacts
with the tour operators-advertising in the travel agency is remark-
able for the customers in cluster 3. The customers of the other
clusters realized such contacts significantly less. We obtained
similar results for catalog contacts in the booking phase.

The customers in all clusters mostly booked the desired
journeys in the travel agency having personal contacts with the
travel agency staff. Prior to the journey the customers in the second
cluster had the highest proportion of contacts concerning the stated
contacts. We obtained similar results in the journey phase. In the
post journey phase, only the customers in cluster 2 only had
considerably more contacts with the travel agency staff compared
to cluster 1 and cluster 3. Customers in cluster 1 hardly had any
contact with the stated contact points. The customers in cluster 4
used the catalog and the travel vouchers most often, the proportions
distributed equally across the stated contact points here. All these
results are reflected in the first dimension of the centroid-sequences
of clusters.

The differences in the functions of the customer contacts
provide important findings regarding the intention of the contacts
during the overall purchase process (see table 3). In the pre-booking
phase we obtain highly significant differences regarding the func-
tion “general information” of the tour operator’s catalog. Custom-
ers in cluster 1 and cluster 4 used the catalog the least for this
function, but the customers of cluster 1 used the catalog for more
differentiated functions than the customers in cluster 4. They also
used the catalog for “selective information” and “price compari-
son”.

The same behavior was obtained for the customers in cluster
2. Concerning the catalog functions we obtained a similar result in
the booking phase. There are no significant differences between the
clusters regarding the functions of the travel agency staff in this
phase, but it is remarkable that these contacts had to fulfil most
different functions. The customers of all clusters used them for
“general and selective information” regarding the tour operator’s
offers, the travel destination, and recreational activities, as well as
for “price comparison”, “advice”, and, of course, for the “booking“
of the desired journey. We did not obtain any significant differences
in the functions of all contact points during the journey. In this phase
the customer contacts, especially contacts with the tour guide, were
mostly used for “selective information” and the “price comparison”
of recreational activities as well as for “advice” and “complaining”.
After the journey, our results show significant differences in the
functions of the contacts with the travel agency staff. The customers
of cluster 2 and cluster 4 mostly used this contact point for
“advisory” functions, while the customers in cluster 1 and cluster 3
mostly had contact for “complaints” in this phase.

Overall, the customers of cluster 2 evaluated the contacts as
most important compared to the other clusters (see table 4). Inter-
estingly, this is the only cluster that evaluated the contacts in the pre-

TABLE 1
Description of the clusters by centroid sequences

Contacts Travel agent Travel agent
Cluster 1 Functionsa SI → B

Importanceb 6 6

Contacts Travel agent Catalog Travel Catalog Travel Tour Travel
Agent Agent vouchers guide Agent

Cluster 2
Functions SI → GI → SI & B → GI & SI → GI → P → A

Importance 6 6 6 6 6 3 3

Contacts Catalog Travel Catalog Travel Tour Travel Agent
Agent vouchers guide

Cluster 3
Functions GI → SI & B → GI & SI → GI & SI → GI & SI → A

Importance 4 6 5 5 4 3

Contacts Catalog Travel Tour guide Travel Catalog
Agent vouchers

Cluster 4
Functions GI & P → B → GI, SI & B → A → A

Importance 5 5 5 2 2

Note: a GI=“general information”, SI=“selective information”, P=“price comparison”, B=“booking”, A=“advisory”;
b inquired on a six-step rating scale, 1 corresponds to entirely unlikely; 6 corresponds to very likely
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TABLE 2
Cluster description using selected contact points

Cluster 1 Cluster 2 Cluster 3 Cluster 4

Number of Contacts M=5.1 (2.4) M=12.7 (4.6) M=10.2 (4.5) M=9.9 (3.3) p<.001

Pre-booking phase 64.4%a 93.8% 93.3% 93.1% p<.001
Advertising in the travel agency 2.2% 3.1% 22.2% 6.9% p<.05
Tour operator’s catalog 33.3% 68.8% 62.2% 48.3% p<.01

Booking phase 100% 100% 100% 100% n.s.
Tour operator’s catalog 28.9% 78.1% 45.5% 55.2% p<.001
Other websites 8.9% 34.4% 15.6% 13.8% p<.05
Bookingchannel
Travel agency 86.7% 75% 73.3% 72.4% n.s.
Internet 11.1% 21.9% 15.6% 20.6%
Other 2.2% 3.1% 11.1% 7%

Pre-journey phase 51.1% 98.9% 91.1% 86.2% p<.001
Tour operator’s catalog 8.9% 68.8% 42.2% 20.7% p< .001
Travel documents/vouchers 31.1% 68.8% 57.8% 32.5% p<.01
Travel agency staff 17.8% 53.1% 24.4% 48.3% p<.01

Journey phase 48.9% 98.9% 82.2% 89.7% p<.001
Tour operator’s catalog 11.1% 40.6% 8.9% 10.3% p<.05
Tour guide 37.8% 81.3% 71.1% 65.5% p<.001

Post-Journey phase 51.1% 75.0% 62.2% 82.8% p<.05
Tour operator’s catalog 13.6% 31.3% 22.2% 51.7% p<.001
Travel documents/vouchers 9.1% 28.1% 24.4% 51.7% p<.001
Travel agency staff 25% 56.3% 28.9% 48.3% p<.05

Note: a100 % correspond to the customers in cluster 1; SD in brackets; all significant differences between the four clusters were
calculated with a χ2 -adaptation test or F-Test; n.s.=not significant.

TABLE 3
Cluster description by functions of selected contact points

Cluster 1 Cluster 2 Cluster 3 Cluster 4

Number of different functions M=2.4 (1.1) M=4.1 (0.8) M=3.3 (0.7) M=2.9 (1.0) p<.001

Pre-booking phase

Tour operator’s catalog
General information 35.7%a 86.4% 78.6% 35.7% p<.001

Booking phase

Tour operator’s catalog
General information 58.3% 88% 73.7% 46.7% p<.01

Pre-journey phase

Travel vouchers
Selective information 16.7% 21.1% 47.8% 22.2% P<.01
Advisory 2.2% 21.1% 21.7% 66.7% p<.01

Post-Journey phase

Travel agency staff
Advisory 2.1% 50% 20% 77.8% p<.01
Complaining 16.7% 11.1% 40% 22.2% p<.01

Note: a100 % correspond to the customers in cluster 1 who realized a catalog contact; SD in brackets; all significant differences
between the four clusters were calculated with a χ2 -adaptation test or F-Test.
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booking phase as the most important, while for the customers in the
other clusters the contacts in the booking phase were of the highest
importance.

Prior to the journey, we obtained significant differences with
regard to the importance of the tour operator’s homepage. Regard-
ing the customers in cluster 1, this contact point was of considerably
lesser importance compared to the other clusters. During the
journey the tour guide was the most important to cluster 2. After the
journey our results show significant differences in the importance
of contacts with the tour operator’s catalog and homepage. In this
phase the contacts with the travel agency staff were of great
importance to all customers, probably due to the fact that this
contact point was mostly used for “advice” and especially for
“complaining”. Finally, table 5 characterizes the clusters of the
different segments by its size and essential demographic reference
numbers.

We also analyzed the behavior of the customers in our cluster
solution regarding the customer contacts, their functions and im-
portance over time. As expected, we obtained significant differ-
ences in the customer behavior in each cluster across the successive
phases of the purchase process. For the customers in cluster 1, we
found highly significant differences concerning the number of
contacts across the different phases (Hotelling’s Trace F(4,
41)=26.152; p<.001) but no significant differences with regard to
the functions and importance of the customer contacts. Only 64.4%
of these customers realized contacts in the pre-booking phase and
after the booking of the vacation, they also have a significantly
lower proportion compared to the other clusters (p<.001). In cluster
2, we detected significant differences in the customer contacts
(Hotelling’s Trace F(4, 28)=3.182; p<.05) and highly significant
differences for the functions (Hotelling’s Trace F(4, 12)=16.001;
p<.001). Compared to the others, these customers had the highest
proportion of contacts in the pre-booking phase (93.8%), the pre-
journey phase (98.9%) and also during the journey (94.6%). For
cluster 3, we obtained a similar pattern concerning the customer
contacts (Hotelling’s Trace F(4, 41)=10.797; p<.001) and the
functions (Hotelling’s Trace F(4, 14)=22.589; p<.001). We also

found such characteristics for the customers in cluster 4 (customer
contacts: Hotelling’s Trace F(4, 26)=4.308; p<.01; functions:
Hotelling’s Trace F(4, 11)=11.971; p<.01). According to cluster 1,
there are no significant differences in the importance of the contacts
across the purchase process phases.

Determinants of the Multidimensional Customer Contact Se-
quence Clusters

As we have already illustrated, different factors can determine
contact sequences. In this context, the duration of the purchase
consideration, the price of the journey and the journey category are
conceivable. Furthermore, the time of day and the day of the week
can be regarded as determinants for customer contacts. However,
only the most important differences between the cluster solutions of
both segments are considered more closely here (see table 6).

Effects of the Multidimensional Customer Contact Sequence
Clusters

Besides the determinants, the effects of the MCCS on final
variables such as customer satisfaction with the tour operator’s
prices, the journey, and the tour operator’s service across the
successive phases of the purchase process are also of great interest.
We were also interested in the satisfaction with the reachability of
the tour operator, as well as the satisfaction with of the tour operator
compared to other tour operators. Furthermore, we examined the
effects of the customer contacts on the intent to recommend,
willingness for repeated bookings, perceived risk and trust (see
table 7).

DISCUSSION AND CONCLUSIONS
The results of our study demonstrate that the customers can be

classified with regard to their multidimensional contact sequences.
These indicate differences in the purchasing process, as for ex-
ample our results on differences in the customers’ behavior con-
cerning the usage and functions of the different contact points
across the purchase process suggest between the customer clusters
identified. Customer segmentation based upon demographic or

TABLE 4
Cluster description by importance of the customer contacts

Cluster 1 Cluster 2 Cluster 3 Cluster 4

Average importance of contacts M=5.1 (0.8)a M=5.4 (0.4) M=5.0 (0.5) M=5.0 (0.7) p<.05

Pre-booking phase
Other websites M=5.0 (1.4) M=5.6 (0.8) M=4.4 (1.2) M=4.0 (1.4) p<.05

Booking phase
All contacts M=5.7 (0.6) M=5.4 (0.4) M=5.3 (0.7) M=5.2 (0.7) p<.05

Pre-journey phase
Tour operator’s homepage M=4.2 (0.6) M=5.3 (0.5) M=4.4 (0.6) M=5.0 (1.0) p<.01

Journey phase
All contact points M=4.6 (1.3) M=5.4 (0.7) M=5.1 (0.7) M=4.8 (1.2) p<.05

Tour guide M=4.8 (1.2) M=5.5 (0.7) M=5.1 (0.9) M=4.6 (1.5) p<.05

Post-Journey phase
Tour operator’s catalog M=5.2 (1.3) M=5.0 (0.9) M=4.2 (1.3) M=3.7 (0.9) p<.05

Tour operator’s homepage M=4.9 (0.8) M=4.9 (0.7) M=4.2 (0.9) M=5.2 (0.7) p<.01

Note: a inquired on a six-step rating scale: 1 corresponds to entirely unimportant, 6 corresponds to very important
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TABLE 5
Cluster description by essential reference variables

Cluster 1 Cluster 2 Cluster 3 Cluster 4

Cluster size n1=45 n2=32 n3=45 n4=29
Age M=53.7 (12.4) M=45.9 (13.2) M=50.9 (14.2) M=52.5 (13.3) n.s.

Women’s quota 51.1% 50% 42.2% 31% n.s.

Note: n.s.=not significant

TABLE 6
Description of the clusters by possible determinants

Cluster 1 Cluster 2 Cluster 3 Cluster 4

Selected determinants for MCCS

Previous bookings 93.9%a 65.6% 77.8% 89.7% p<.01

Duration of booking M=32.6 (28.4) M=48.9 (38.9) M=79.2 (86.7) M=53.5 (32.2) p<.05
consideration (in days)

Journey category n.s.
Long-haul journey 8.9% 34.4% 20.0% 20.7%
Beach holiday/Last-Minute 46.7% 46.9% 55.6% 34.5%
City tour 6.7% 9.4% 4.4% 17.2%
Club vacation 13.3% 0% 0% 10.3%
Wellness/Spa vacation 6.7% 0% 6.7% 10.3%
Other 17.7% 9.3% 13.3% 7.0%

Price category n.s.
< 1000 ? 15.9% 29.1% 28.6% 24.1%
1001–1500 ? 13.6% 16.1% 21.4% 24.1%
1501–2000 ? 27.3% 19.4% 14.3% 20.7%
2001–2500 ? 15.9% 16.1% 9.5% 3.4%
2501–3000 ? 4.5% 6.5% 4.8% 10.3%
> 3000 ? 22.7% 12.9% 21.4% 17.1%

Internet usage (in general)
Several times a week 59.2% 74.2% 74.7% 64.3% n.s.

Note: a100 % correspond to the customers in cluster 1; SD in brackets; all significant differences between the four clusters were
calculated with a χ2-adaptation test or F-Test; n.s.=not significant.

TABLE 7
Cluster description with possible effects

Cluster 1 Cluster 2 Cluster 3 Cluster 4

Satisfactiona

with journey and prices M=5.3 (0.9) M=5.0 (0.8) M=4.6 (1.2) M=5.0 (0.6) p<.05
Tour operator M=4.9 (1.1) M=4.7 (0.9) M=4.2 (1.1) M=5.0 (0.8) p<.05

Meet customer’s expectationsb M =5.3 (0.8) M=5.0 (1.2) M=4.5 (1.3) M=4.9 (0.9) p<.01

Intent to recommendc M=5.1 (0.9) M=5.0 (0.8) M=4.6 (1.2) M=5.0 (0.6) p<.05

Willingness for repeat bookingsd M=5.3 (1.3) M=4.6 (1.3) M=4.6 (1.4) M=5.4 (1.1) p<.01

Note: a inquired on a six-step rating scale: 1 corresponds to entirely dissatisfied, 6 corresponds to very satisfied; b inquired on a six-
step rating scale, 1 corresponds to not at all, 6 corresponds to completely; c & d inquired on a six-step rating scale, 1 corresponds to
entirely unlikely; 6 corresponds to very likely; SD in brackets all significant differences between the four clusters were calculated
with a F-Test
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psychographic variables would not have been able to enrich the
knowledge of the customers in this manner.

In observing the differences between all of the results, we can
classify each cluster with a name–even if simplified: customers in
the first cluster could be characterized as “satisfied repeat bookers”
in view of their very high proportion of previous bookings with the
tour operator, low number of contacts, and the results concerning
the final variables. The second cluster can be categorized as
“information seekers”, as the customers in this cluster already had
the highest proportion of contacts, especially with the tour operator’s
catalog, in nearly all phases of the purchase process bar the post-
journey phase. In the pre-booking and booking phase, they mostly
used the different contact points for “general and selective informa-
tion” on the tour operator’s offers and the travel destination. Prior
to their journey and in the journey phase, they sought information
regarding recreational activities. In view of the proportion of
contacts with offers through the tour operator’s advertising in the
pre-booking phase, and with regard to the results concerning the
final variables, the customers in the third cluster can be referred to
as “unsatisfied offer bookers”. Finally, customers from the fourth
cluster could be classified as “complicated travelers”. They have
the highest proportion of contacts in the post-journey phase, not to
mention a high proportion of contacts with the tour guide during
their vacation. The contacts in these phases mostly served “advi-
sory” or “complaining” purposes.

This new kind of information puts a supplier in a position to
adapt the establishment of individual customer contact points to the
different customer segments and guide customers via contacts in
the purchase process. Knowing these segments and their sequences
enables the retailer to anticipate further contacts and offer suitable
measures. If the supplier pursues a particular strategy with regard
to the sequence of the contacts, these results provide information on
the proportion of the customers who behave accordingly. There-
fore, the balance between the aspired and actual sequence of the
customer contacts could be used to monitor the marketing commu-
nication, as well as the whole marketing strategy. The multidimen-
sional contact sequences could also provide crucial insights into
potential existing cross-channel synergies. Such insights will con-
tribute to an approach towards optimal multi channel integration as
well as an optimal multi channel mix and also a successful CRM.
This will increase customer satisfaction as well as gaining profit-
able and long-term customer relationships.

There are also important implications for marketing science as
individual customer contacts or parts of the purchasing process
have primarily been explained through partial theories in previous
research (Kumar and Venkatesan, 2005). However, the differences
identified in the multidimensional customer contacts sequences
cannot be explained with such approaches. A comprehensive theory
is necessary which, ideally, would integrate all the individual
phenomena from the purchasing phases and can explain the differ-
ences of the customers in their contact sequences. Besides this, our
results also imply the application of other sequence analytical
methods, such as Markov-Models, for predicting customer behav-
ior as well as the cluster membership based on the multidimensional
sequences. Furthermore, we only analyzed customer contacts and
contact sequences in one branch with one tour operator, so a lot of
research in other branches is necessary to generalize our findings.
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