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Introduction
The rapid development of information 
communication technologies (ICT) has expanded 
the possibilities for marketing communication. 
In order to increase business competitiveness 
and carry out effective marketing activities, it 
has therefore become important to acquire 
knowledge about e-consumers and to identify 
signifi cant elements that shape their virtual 
behaviour and infl uence their decision to buy.

An analysis of scientifi c literature revealed 
that there is a gap in knowledge with regards 
to the e-consumer behaviour of different 
generations, as customer segments, and 
their preferences in the purchase phase. The 
purchase phase is characterised by different 
internet marketing communication elements, 
which infl uence the performance of browsing 
and searching tasks. The goal of the research 
presented in this article was to determine 
the most signifi cant internet marketing 
communication elements during the purchase 
phase of the e-consumer journey by performing 
a browsing task and using the mathematical 
decision tree approach.

The research methodology consisted of 
several stages. First, data was collected using 
eye-tracking technology in order to identify the 
internet marketing communication tools that are 
needed in order to perform the browsing task 
on a selected e-commerce website. Second, 
the most important elements were selected 
and their signifi cance established using the 
CHAID (Chi-squared Automatic Interaction 
Detector) Decision Tree model. The model then 
created the preconditions for the evaluation 
of e-consumers’ explicit and tacit reactions to 
the use of internet marketing communication 
tools (IMCT) in the purchase phase of the 
e-consumer journey.

The following research methods were 
applied: questionnaire, interview, observation 
and experiment (using biometric technologies, 
namely, the eye-tracking system (ETS)). ETS 
is defi ned as a technology that allows the 
measurement of individual eye movements to 
receive information about the visual objects 
which attract the individual or emotions caused 
by visual objects; this is done by following the 
subject’s glance and determining the sequence 
of its movement from one location to another.

1. Literature Review
Consumer behaviour in virtual spaces has been 
the subject of scientifi c research for several 
decades. However, due to the dynamics and 
rapid transformation of the main stakeholders 
involved in this fi eld, such as consumers and 
businesses, this topic requires continuous and 
complex fi eld research (Ahmed et al., 2018; 
Chung & Park, 2018; Dabija et al., 2018; 
Sabaityt e & Davidavičiene, 2018; Raudeliūnienė 
et al., 2018; Dragos & Dragos, 2017; Gupta et 
al., 2018; Nobar & Rostamzadeh, 2018; Vila & 
Kuster, 2012; Vojvodic et al., 2018).

Scientists analyse the behaviour of 
consumers in virtual spaces in different 
ways: user-centric aspects, such as issues 
regarding potential buyer conversions (Chen 
& Cheng, 2013; Teo & Liu, 2007; Vo et al., 
2017; Palamidovska-Sterjadovska & Ciunova-
Shuleska, 2017); analyses of the factors 
infl uencing consumer behaviour in virtual 
spaces (Dennis et al., 2009; Dębkowska, 
2017; Khorakian & Jahangir, 2018); consumer 
perceptions about the quality of the e-commerce 
experience (Cristobal et al., 2007); psychological 
(Choi & Kwon, 2018; Fuchs et al., 2010; Yadav 
et al., 2013; Stepaniuk, 2017) and demographic 
characteristics (Sabaityte & Davidavičius, 2017; 
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Brown et al., 2003; Park & Yang 2017; Maturo, 
2018); risk and benefi t perception (Huang et 
al., 2004; Xue et al., 2017). Other researchers 
investigate technological characteristics, 
including the technical specifi cations of 
e-commerce websites (Huang & Benyoucef, 
2013; Wang et al., 2016; Davidavičienė & 
Sabaitytė, 2014; Davidaviciene, Pabedinskaite, 
& Davidavicius, 2017), such as payment (Ming-
Yen Teoh et al., 2013; Plateaux et al., 2014) and 
usability aspects (Diaz et al., 2017; Furtner et al., 
2015; Wong et al., 2014). However, the user, as 
the consumer, remains the essential research 
subject. The consumer’s computer skills and 
willingness to use the opportunities provided 
to them by virtual spaces depends on factors 
such as the social, economic, technological 
and cultural environment (Yang & Jolly, 2008; 
Cabrera Torres, 2013; Fernández-Durán, 2015; 
Khorakian & Jahangir, 2018). The e-consumer 
should therefore be analysed through the lens of 
the theory of generations. This allows consumers 
to be grouped according to their year of birth and 
distinguishes the main characteristic that defi nes 
the user, namely age (Roberts & Manolis, 2000).

The concept of generations has been 
used in cultures worldwide for many centuries 
(Kertzer, 1983); in the modern context, the social 
aspect of this theory is becoming increasingly 
important. In this research, a generation is 
treated as a group of people born in a similar 
year and living in the same historical dimension 
of the social process. A virtual market profi le 
can be determined for different generations, 
whereby each generation is distinguished 
by those characteristics that form a distinct 
experience and lead to different expectations 
and reactions to marketing communication tools 
(Cabrera Torres, 2013; Hiram & de Run, 2013; 
Reisenwitz & Iyer, 2007; Šafránková & Šikýř, 
2017; Yang & Jolly, 2008). In this research, the 
theory of generations is used as a consumer 
segmentation tool.

In scientifi c literature, there are different 
approaches to the classifi cation of generations. 
Howe and Strauss (2007) make a distinction 
between 6 generations of people in the United 
States (The Greatest, Silent, Baby Boom, X, 
Y and Z generations), while other scientists 
focus on 4 generations (Li et al., 2013): 
silent, baby boom, and generations X and Y. 
Levickaitė (2010) makes a distinction between 
3 generations based on political, social and 
technological changes (X, Y and Z). Malaysian 

sociologists, analysing the peculiarities of 
distance learning in relation to differences in 
generational behaviours, make a distinction 
between traditional X and Y generations 
(Ahmad & Tarmudi, 2012). Chi et al. (2013) 
and Gursoy et al. (2013) analyse the behaviour 
of 3 main generations: baby boom, X and Y. 
Based on an analysis of the results of scientifi c 
research, it was decided to use the following 
classifi cation of generations: baby boomers 
(born 1941-1961); generation X (born 1962-
1982); generation Y (born 1983-1997); and 
generation Z (born 1998-2018).

Following consumer segmentation on the 
basis of generational theory, it is important to 
determine the characteristics of the purchase 
phase on an e-commerce website. On an 
e-commerce website, users perform two main 
tasks, namely browsing and searching (Carmel 
et al., 1992; Hong et al., 2004; Nielsen & Pernice, 
2013; Maturo & Di Battista, 2018), in order 
to purchase. Within the context of consumer 
behaviour, the different parameters of the 
elements of internet marketing communication 
are important for these tasks. An e-commerce 
website, as the main tool in the purchase 
phase, presents an abundance of elements 
supporting the important purchase process. 
These are elements that give consumers 
a sense of security (guarantee of security, after-
sales service, the existence of a physical shop 
or home address, certifi cates of quality, return 
conditions, the opportunity to pay after receipt 
of the goods), an overview of the characteristics 
of the products (price; abundant assortment; 
a rich range of detailed information including 
text, images, audio, video, mixed media; 
product delivery costs; justifi cation of physical 
product existence e.g. showing the quantity 
in stock), and functional possibilities (various 
payment methods; registration; visibility of the 
shopping cart; comparison of goods; navigation 
elements such as upper, side menu, and 
search engine; and contact elements such 
as comments, e-help, contact form, phone 
number, and mobile support solutions).

2. Research Design and Methods
To obtain the most objective information 
about the behaviour of different generations 
in virtual spaces, and taking into consideration 
the specifi cs of this research subject, a mixed 
research method was applied, whereby eye-
tracking technology was used in combination 
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with a comparative statistical study using 
a decision tree model.

The purpose of this research was to 
determine which statistically signifi cant 
internet marketing communication elements 
customers prefer, as defi ned by different 
generational cohorts, during the electronic 
purchase phase using the decision tree model. 
The research tasks were: (1) to determine 
the factual response of the baby boom, X, Y 
and Z generations to the most appropriate 
communication elements during the electronic 
purchase phase while performing a browsing 
task; (2) to evaluate the non-expressed factual 
reaction of the different generations to the 
IMCT elements during the electronic purchase 
phase while performing a browsing task and to 
determine which communication elements are 
statistically signifi cant. 

The period of research was November 
2015 – May 2016. The experiment was 
conducted anonymously; all the participants 
were volunteers who agreed to being tested, 
namely through eye-tracking of their behaviour. 
Consent from all participants was received 
verbally.

To determine the number of participants, 
the recommendations of international experts, 
the Nielsen Norman Group and Tobii were 
used. Strandvall (2009), from the eye-tracking 
company Tobii, recommends analysing 
the behaviour of 20 to 50 individuals for 
quantitative research regarding individuals’ 
behaviour, particularly when the results are 
analysed alongside those of other research 
results. A similar position is held by Pernice and 
Nielsen (2009). They recommend analysing 
the behaviour of 20 consumers for qualitative 
consumer research. Since the quantitative 
research to determine population behaviour is 
an additional investigation for deepening the 
understanding of individuals´ behaviour during 
the purchase process, 27 individuals from each 
generation were invited to take part, thereby 
bearing in mind the risk that the data from every 
individual may not be suitable. After processing 
the research data (108 individuals participated 
in total) and rejecting respondent data that 
was unsuitable, the behaviour of 76 individuals 
on the selected e-commerce website was 
analysed (19 from the Z generation, 22 from the 
Y generation, 17 from the X generation, and 18 
from the baby boom generation).

During the experiment, data describing the 

trajectory of the subjects’ gaze (the location of 
the elements and the order of choice) and the 
intensity of usage during the purchase phase 
(gaze length in relation to the particular element) 
were recorded. A remote eye-tracking device, 
Mirametrix S2, was used for the experiment.

To conduct this study, a browsing task 
was chosen for analysis. The behaviours of 
the users in the different age groups were 
analysed throughout the experiment, in 
particular with regards to the elements of the 
e-commerce website respondents chose to use 
to perform the task. The chosen website for this 
research was local and had the highest rating 
for an internet shop operating in Lithuania 
(Alexa.com). In order to analyse the purchase 
process behaviour of the different age groups 
while browsing, the selected consumer product 
had to be well-known to all the age groups. 
The chosen product was the Samsung Galaxy 
S6 mobile phone, which was the best-rated 
high-end phone in Lithuania at the time of this 
research (Murin, 2015; Maturo, 2017).

When defi ning the IMCT preferences for 
users of different generations, it is reasonable 
to defi ne the areas of interest for the 
e-commerce websites under analysis based on 
the recommendations of Purucker et al. (2013), 
Chandon et al. (2009), and Brasel and Gips 
(2008) (see Fig. 1). Because different goals are 
held for the different pages of the e-commerce 
website, the pages have different functionality 
and areas of interest. The areas of interest are 
therefore distinct for the three e-commerce 
pages: the homepage, search results and 
product.

During the study, the researcher maintained 
their distance from the respondent so as not to 
encourage unnecessary talk during the test. 
Respondents were asked to not think aloud, 
as this could negatively affect the results of the 
study and encourage actions to be performed 
faster than the respondent would have done 
otherwise. During the study, those respondents 
that moved intensively were calibrated several 
times and were told that this was routine practice 
so as to minimise additional emotions that could 
negatively affect the research. All the tasks 
were stated aloud; the purpose of the task was 
clearly identifi ed, and checks were preformed 
to ensure the respondent understood what to 
do. Respondents were informed when they 
could begin each task and what action signalled 
the end of each task (when the data recording 
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was fi nished). After performing all of the tasks, if 
the gaze of the respondent was being followed, 
the respondent was informed about this fact 
accordingly. In between research sessions, 
data was cleared and the data that was left on 
the internet browser was deleted.

During this research, the main eye-tracking 
metrics (fi xation and saccades) were recorded 
along with other metrics: the scanned area, 
blinking rate and the size of the pupil. Each of 
the metrics has its own subcategory: fi xation 
metrics (total fi xation number), fi xation number 
in the region of interest (hereinafter ROI), 

number of fi xations in the ROI depending on 
the length of the text, duration of the fi xation, 
gaze (total fi xation duration), the spatial density 
of the fi xation, repeated fi xations, exact time of 
the fi rst fi xation, percentage of the participants, 
measured ROI indicator (all target fi xations), 
saccade metrics (number, amplitude of the 
saccades, regressing saccades, saccades 
that reveal marked purposeful shifts), metrics 
of the scanned parts (duration of the scanned 
part, length of the scanned part, density of the 
scanned part), transition matrix, regularity of 
the scanned part, volume of space calculated 

No.
in list

Sub-category
(elements)

Category
(In accordance with Internet 
Marketing Communication 

Tools)

Acronym

7 Upper search engine box
Web search engine

IPS1
23 Lower search engine box IPS2
8 Contact us form Contact form SF
9 Phone number Instant Messaging MZ
14a Product photo

E-commerce website

TEKS1
14b Discount TEKS2
14c Price TEKS3
14d Physical evidence element TEKS4
14e The name of the product TEKS5
14f Call to action - buy button TEKS6
14g Text characteristics TEKS7
14h Comparison element TEKS8
14i Video information TEKS9
14j Link to the manufacturer’s page TEKS10
14k Wish list TEKS11
22a Photo (left product element) TEKS12
22b Price (left product element) TEKS13
22c Call to action - buy button (left product 

element) TEKS14

22d Title of the product (left product element) TEKS15
16 Newsletter E-mail EP
18 Reviews Comments KM
20 FAQ FAQ DUK
21 Blog Blog TNK
25 Social networks Social networks SM

Source: own

Tab. 1: Acronyms for e-commerce website elements
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Fig. 1: Areas of interest on the selected local e-commerce website

Source: authors
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on the basis of the convex hull width, direction 
of the scanned part, frequency of the saccades 
and fi xations.

The data generated during the eye-tracking 
research were saved as data tables (.xls) and 
video material (.avi). In order to achieve the 
purpose of the study, the information on sight 
fi xation was analysed and linked to the area of 
interest. The information on sight fi xation and 
duration was presented in data tables (.xls), 
and the determination of the area of interest 
was done by analysing the eye movement 
trajectory and sight fi xation information from the 
video material (the performance sequence of 
the tasks was recorded during the experiment). 
A set of elements was created for which the 
fi xation of sight was not less than 180 ms. The 
elements from the general list were, due to their 
specifi c features, subsequently assigned as 
means of internet marketing communication. 
Acronyms were given to these elements (see 
Tab. 1) and another data setup prepared with 
SPSS IBM Statistics software for further work.

Considering the purpose of this study is 
to identify the preferred elements of online 
marketing at the purchase phase, decision 
tree models (DTMs) were applied. DTMs 
were not only chosen because of their ability 
to classify elements by group, but also in 
this particular case to explain the consumer 
choices with respect to IMCT preferences. 
There are a number of known DTM methods 
(CTR, QUEST, CHAID (Exhaustive CHAID) 
(Kass, 1980)), from which the DTM CHAID 
(Chi-squared Automatic Interaction Detection) 
was chosen. The CHAID method was selected 
on the basis of the specifi cs of the dependent 
variable (generation – categorical variable). In 
addition, the choice was based on the ability 
of the model to classify the available data by 
group and its ability to forecast the dependent 
variables (within the context of this study, the 
behaviour of different generations) according to 
known independent variables (in terms of IMCT 
preferences).

The CHAID method is based on a particular 
algorithm that includes 3 steps: grouping, 
separation of the elements and suspension. 
The decision tree grows by repeatedly applying 
the algorithm, starting with the root node and 
fi nishing with the analysis of all the data that 
is being used. A classic statistical criterion, 
Chi-square (x2), is used in the CHAID DTM. 
The algorithm determines the most appropriate 

separation for each independent variable (within 
the context of this study – IMCT) and continues 
to select the dependent variable (generation), 
the separation of which has a statistically 
signifi cant difference (the lowest value of p in 
the chi-square signifi cance determination test), 
which allows the determination of statistically 
signifi cant IMCT preferences during the study. 
Under this method, each step identifi es the 
strongest interaction between the relevant 
generation and the relevant online marketing 
communication tools. Where the infl uence on 
the generations is only slight for the different 
IMCT elements, they are combined.

The DTM CHAID method, based on Chi-
square, enabled the classifi cation of the 
elements and the prediction of the IMCT 
preferences; the risk of an incorrect classifi cation 
was also evaluated. Graphically displaying 
the results of the analysis as a decision tree 
enables the hierarchical dependency of the 
variables to be set. 

The method that was applied made it 
possible to distinguish between those IMCT 
elements that are statistically signifi cant 
for different tasks and those elements 
which determine an increase in consumer 
engagement in the purchase process. Since 
a large amount of data was collected during 
the study, the model allowed the selection of 
a large group of independent variables to have 
only a statistically signifi cant infl uence on the 
prediction of generational behaviour during the 
purchase phase in a different task environment 
(this research focuses on a local shop). In 
addition, the model enabled the identifi cation of 
interactions between different users of different 
ages. The decision tree model for IMCT 
preferences was compiled using IBM SPSS 
Statistics software version 20.

The model was constructed using a data set 
obtained from the eye-tracking study. The data 
was categorised and reorganised according 
to 24 sub-categories (independent variables – 
see Tab. 1). The category “Generation” [“Karta”] 
(generation Z, generation Y, generation 
X and BB generation) was chosen as the 
dependent variable of the constructed model. 
24 independent variables were divided into 9 
larger categories. The independent variables 
were measured on a nominal scale (1 – the 
average element fi xation is over 180 ms, 0 – the 
average element fi xation is less than 180 ms).

The technical conditions for the application 
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of the model included a minimum p value of 0.05 
for the individual nodes and for the combined 
categories. The signifi cance values were 
determined in accordance with the Bonferroni 
method, which specifi es the p value by 
separating and combining the categories (fi rst 
by checking the value in Chi-square and then 
adjusting it according to Bonferroni’s value): 

 
(1)

where: B – Bonferroni indicator for a categorical 
variable; I – total number of independent 
variable categories; r – number of statistically 
signifi cant independent variables after merging 
the categories; v – number of categories.

The characteristics for creating a decision 
tree were subsequently identifi ed. The DTM 
growth limits were chosen: the maximum DTM 
depth was 3 levels, which indicates the number 
of DTM levels below the root node; the minimum 

number of cases for root nodes was 10 cases, 
with 5 cases for branch nodes. Cases were 
selected based on a relatively small number 
of data fi le observations. The confi dence 
interval, 2x statistics and other parameters 
remained set (as recommended by Pukėnas 
(2009)). As the decision tree growth algorithm 
includes all variables (categorised or ranked), 
standardisation was not required. According to 
the CHAID method, independent interval scale 
variables are divided into discrete groups. The 
specifi ed number of such groups is 10. In setting 
the parameters, the misclassifi cation costs, i.e. 
the relative indicated cost of the ranking scale of 
the dependent variable of the misclassifi cation, 
is equal across all categories. The variables 
chosen for the decision tree output are Gain 
and Index. The nominal and rank scales for 
the dependent variable Gain is defi ned as the 
percentage of the selected category data in 
the decision tree node in relation to all the data 
in the selected categories. The nominal and 
rank scales for the dependent variable Index 
is defi ned as the ratio of the percentage of 
selected category responses to the solution in 

Aspects Characteristic Model Summary

Specifi cations Growing Method CHAID

Dependent Variables Generation

Independent Variables (the explanation 
of the acronyms of independent variables 
is given in Table 1)

IPS1, IPS2, SF, MZ, TEKS1, TEKS2, 
TEKS3, TEKS4, TEKS5, TEKS6, TEKS7, 
TEKS8, TEKS9, TEKS10, TEKS11, 
TEKS12, TEKS13, TEKS14, TEKS15, EP, 
KM, DUK, TNK, SM

Validation Cross Validation

Maximum Tree Depth 3

Minimum Cases in Parent Node 10

Minimum Cases in Child Node 5

Results Independent Variables Included TEKS4, MZ, IPS1, DUK

Number of Nodes 9

Number of Terminal Nodes 5

Depth 3

Source: authors

Tab. 2:
Summary of CHAID model specifi cations / Results of different cohorts’ prefe-
rences for IMCT elements while performing a browsing task on the selected 
local e-commerce website
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the decision tree node to the percentage of the 
responses for the whole sample.

3. Exploratory Analysis of Data and 
Discussion

Tab. 2 provides general information on the 
compilation of the DTM and consists of two 
parts: provisions for the formation of the DTM 
(information on the data used to construct the 
model) and the results obtained (information 
about the DTM). The characteristics column 
provides information about the dependent 
variable Generation [Karta] and independent 
variables that were used to compile the 
specifi c DTM. The independent variables 
that are statistically signifi cant for the DTM 
are highlighted in bold: TEKS4 (within the 
context of this study – physical evidence), MZ 
(instant messages), IPS1 (upper search bar), 
DUK (frequently asked questions). The model 
consists of 9 nodes (within the context of this 
study they represent the IMCT preferences), of 
which 5 are endpoints. The decision tree depth 
is 3 nodes below the root node, which enables 
the preference for IMCT elements to be set 
from a hierarchical point of view.

A graphical presentation of the DTM for the 
browsing analysis on the local e-commerce 
website is presented in Fig. 2. The results reveal 
that the independent variable TEKS4 (within 
the context of this study – physical evidence) 
has the most infl uence on the dependent 
variable Generation [Karta]. The right side 
of the compilation model makes it possible 
to distinguish the importance of this element 
for the representatives of the Z, Y and baby 
boom generations. The importance of physical 
evidence in the purchasing phase demonstrates 
the awareness of consumers and the need for 
security, which applies to both e-commerce 
websites and the traditional environment and 
is expressed through the physical evidence 
elements on the website. Another independent 
variable with a statistically signifi cant infl uence 
on the dependent variable Generation, is IPS1 
(upper search bar). The statistical signifi cance 
of this element shows that it is important, once 
again, for the representatives of the Z, Y and 
baby boom generations. The importance of the 
element is explained through the peculiarities 
of navigation – consumers that belong to these 
generations tend to make sure of the physical 
presence of the e-supplier, and then continue 
their product search by entering keywords in 

the search bar. For 20 percent of generation 
Y and 80 percent of baby boomers, for whom 
the element of physical evidence and the upper 
search bar are important, there is another 
element that is important, namely Frequently 
Asked Questions (independent variable DUK). 
The indicated preferences make it possible 
to notice the inclination of the baby boom 
generation towards web 1.0 features (FAQ as 
a static information presentation tool).

The left side of the analysed DTM enables 
the identifi cation of another statistically 
signifi cant independent variable MZ (within the 
context of this research – instant messaging). 
When performing a browsing task, the 
signifi cance of this element was noted by 84.6% 
of generation Z, 7.7% of generation X and 7.7% 
of the baby boom generation. The independent 
variable in the end of DTM node indicates the 
strong inclination of the Z, X and baby boom 
generations to support the communication 
process through this mobile channel.

The created DTM for the purchase phase on 
the selected local e-commerce website enabled 
the identifi cation of the statistically signifi cant 
preferences for online marketing communication 
tools for the different age groups. However, in 
order to determine the possibilities of applying 
a decision tree model solution, it is necessary 
to assess how informative and appropriate the 
application of a particular DTM is. In assessing 
the applicability of the model for the prediction of 
each generation’s behaviour in virtual spaces, 
the amount of data used for the corresponding 
generation for each of the identifi ed statistically 
signifi cant preferences was evaluated 
(preferential models are expressed through 
nodes in the graphical representation of the 
model) and the eligibility of the preferences 
justifi ed on the basis of the percentile graphs 
for the dependence of the Gain and Index 
variables. The analysis of the risk assessment 
for the application of the constructed DTM was 
performed by assessing the ability to predict the 
behaviour of the generations in the virtual space 
through the correct allocation of preferential 
IMCT elements to each generation.

Justifi cation of the suitability of the DTM for 
the behavioural forecast for generation Z for 
the completed purchase phase follows. When 
analysing the DTM for the consumer eligibility 
of IMCT preferences for generation Z, the data 
representing the behaviour of this generation 
and their distribution was analysed for the 
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Fig. 2: DTM for different cohorts’ preferences for IMCT while performing a browsing 
task on the selected local e-commerce website

Source: authors
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formation of nodes. Generation Z preferences 
are expressed as the compiled model nodes 1, 
3, 7, 6, 4 and 8 (see Fig. 2). The information 
on the Gain variable enabled the identifi cation 
of the generation Z data which was used in 
the respective DTM nodes (within the context 
of this study, for determining the specifi c IMCT 
preference) (see Tab. 3). The Index indicator 
enables the portion of data for generation Z to 
be set in a particular DTM node. When the 
Index value is greater than 100%, this means 
that the portion of data for generation Z in 
a particular node is larger than the total share of 
other generations, which indicates the strength 
of the generation’s preference compared to 
that of the other generations. Based on the 
Index indicator, node 3 represents the specifi c 
preference of the Z generation for instant 
messages and thus defi nes the specifi cs of 
this generation’s behaviour compared to that of 
the other generations. Also of importance are 
the preferences in nodes 5 (upper search bar) 
and 2 (physical evidence).

The suitability of the developed model can 
be determined by the percentile graph for the 
dependence of the Gain variable (see Fig. 3a). 
The graph shows that the dependence curve 
approaches 100% rather quickly and settles 
at that value, which means that the model is 
informative. Another indicator of the model’s 
suitability is the percentile graph for the 
dependence of the Index variable (see Fig. 3b). 
The model is appropriate because the Index 
value remains close to the initial value (338.5%) 

and then falls sharply to the 100th percentile.
Justifi cation of the suitability of the DTM 

for the behavioural forecast for generation Y 
for the completed purchase phase follows. 
When analysing the eligibility of the model, the 
DTM nodes refl ecting the IMCT preferences 
of generation Y (Nodes 7, 8, 4, 6 and 3) 
should be noted. Node 8 shows that the FAQ 
tool is considered important by 20% of the 
representatives of generation Y. It should be 
stated that the tool is a statistically signifi cant 
preference for a fi fth of the generation Y users, 
so it must be used at the purchase phase. 
Other generational preferences are expressed 
by nodes 2 (physical evidence) and 5 (upper 
search bar).

Justifi cation of the suitability of the DTM for 
the behavioural forecast for generation X for 
the completed purchase phase follows. When 
analysing the specifi cs of the purchase phase 
browsing preferences of generation X, DTM 
nodes 4, 3, 6, 7 and 8 are considered important. 
The preference for instant messaging tools is 
specifi c to generation X (node 3, 7.7%). The 
graphical analysis of the model also identifi es 
physical evidence as important for browsing 
(node 2, 2.2%). With regards to how informative 
the DTM is in relation to the navigation task 
phase for generation X, it is evident from the 
dependence graphs for the Gain and Index 
variables that the DTM is informative in relation 
to the prediction of the behaviour of generation 
X in virtual spaces.

Fig. 3: (a) Dependence of the Gain variable for generation Z; (b) Dependence 
of the Index variable for generation Z

(a) (b)

Source: authors
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Justifi cation of the suitability of the DTM 
for the behavioural forecast for the baby boom 
generation for the completed purchase phase 
follows. The data obtained suggests that the 
preferences generated by the DTM for the 
BB generation lie in nodes 6, 8, 3, 7 and 4. 
When analysing the data within the context of 
communication preferences, it is evident that 
nodes 8 and 3 are specifi c to this generation. 
Node 8 refl ects a strong generational 
preference for the FAQ tool (80.0%), and 
node 3 for the instant messaging tool (7.7%). 
The graphical representation of the DTM also 
clearly reveals the baby boom generation´s 
preference for physical evidence (37.0%), as 
indicated under node 2, and the upper search 
bar, as indicated under node 5. To sum up, the 
baby boom generation, when performing the 
browsing task in the purchase phase, chooses 
the most frequently asked questions, instant 
messages, physical evidence and upper search 
bar to help them fi gure out the steps needed to 
complete the purchase process (FAQ tool), fi nd 
the product that they need (search element) 
and make sure that the company active in 
e-commerce exists and can provide help via 
telephone (physical elements confi rm the 
existence of the fact, and instant messages are 
used to contact and clarify the information).

As previously stated, in order to evaluate 
how informative the research results are in 
relation to the different generations of users, 
an analysis of each generation’s data was 
performed on the basis of the percentile graphs 
for the dependence of the Gain and Index 
variables. The DTM was found to be appropriate 
and informative and therefore allows the 
preferred IMCT elements at the purchase 
phase while performing a browsing task to be 
set for the Z, Y, X and BB generations.

Whilst determining the suitability of the 
completed model to predict the behaviour of 
different generations at the purchase phase 
while browsing on a local e-commerce website, 
the risks associated with the DTM were further 
assessed. Inaccuracy in the generation-
based electronic consumer behaviour patterns 
may be due to the incorrect assignment 
of IMCT preferences to generations. The 
risk of mistaken generational identity was 
therefore estimated (model setting provisions: 
dependent variable category) at 18.4% 
(standard error 0.044). The resulting model 
is therefore quite precise and can be used to 
predict the behaviour of different generations. 
When determining the overall accuracy of the 
DTM, it is advisable to perform a DTM risk 
assessment for each generation.

After the construction of the model, the 
probability of correctly predicting the behaviour 
of generation Z during the purchase phase 
was found to be 57.9% with respect to IMCT 
preferences. This compares to 90.9% for 
generation Y, 88.2% for generation X, and 
88.9% for the baby boom generation. The 
overall accuracy of the model was found to 
be 81.6%. It can therefore be claimed that the 
compiled model is fairly accurate when it comes 
to determining statistically signifi cant IMCT 
elements.

In summary, it can be said that the 
representatives of the different generations, 
when browsing on the selected local 
e-commerce website, were responsible for 
statistically signifi cant and generationally 
unique consumer behaviour with regards to 
IMCT, in particular paying attention to physical 
evidence, instant messages, the upper search 
bar and frequently asked questions.

Node
Node Gain Response 

rate Index
N Percent N Percent

3 13 17.1 % 11 57.9 % 84.6 % 338.5 %
7 27 35.5 % 6 31.6 % 22.2 % 88.9 %
6 14 18.4 % 1 5.3 % 7.1 % 28.6 %
4 17 22.4 % 1 5.3 % 5.9 % 23.5 %
8 5 6.6 % 0 0.0 % 0.0 % 0.0 %

Source: authors

Tab. 3: Gains for generation Z nodes (Growing method: CHAID; dependent variable: 
generation)
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Conclusions
It has been determined that there is currently 
no comprehensive approach to the system of 
internet marketing communication. Research 
into consumer behaviour is being conducted, 
but the science of management lacks a deeper 
understanding of the purchase process as 
seen through consumer preferences and the 
browsing task interface. Within the context of 
the technological environment, cyclical models 
of the life stages of e-consumers are becoming 
more relevant, in particular with regards to their 
knowledge of the purchase phase.

For the analysis in this article, types of 
e-consumers were identifi ed using the theory 
of generations as a consumer segmentation 
tool in order to group similar people based on 
their birth year, which formed the preconditions 
for the formation of consumer personality and 
behaviour in a virtual space.

An innovative research methodology was 
applied to investigate consumer behaviour 
in a virtual space in order to identify the best 
solutions for internet marketing communication 
for different generations during the purchasing 
phase of an e-consumer’s journey. To deepen 
the knowledge of the purchase phase, an eye-
tracking study was performed during a browsing 
task on a selected local e-commerce website. 
On the basis of the obtained research data, 
a decision tree model was developed using 
the CHAID method. The DTM enabled the 
identifi cation of statistically signifi cant IMCT 
elements for different generations. 

It was established that comparable 
statistically signifi cant preferences for online 
marketing communication tools, at the 
purchase phase during a browsing task, 
exist for generations Z and X, namely for 
instant messages and physical evidence. For 
generation Z, the upper search bar is also 
signifi cant. In addition, similarities were found 
in the behaviours of generation Y and baby 
boomers with regards to frequently asked 
questions, which proved to be a statistically 
signifi cant element. For generation Y, physical 
evidence and the upper search bar were also 
statistically signifi cant elements, whereas 
for baby boomers it was instant messages, 
although to a lesser degree.

An analysis of how informative and 
appropriate the compiled DTM was for each 
generation was performed on the basis of the 
percentile graphs for the dependence of the 

Gain and Index variables. It was determined 
that the DTM was appropriate and informative 
for predicting consumer behaviour in the 
majority of cases.
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Abstract

DECISION TREE MODELLING OF E-CONSUMERS’ PREFERENCES 
FOR INTERNET MARKETING COMMUNICATION TOOLS DURING BROWSING
Jolanta Sabaitytė, Vida Davidavičienė, Jarmila Straková, 
Jurgita Raudeliūnienė

The successful development of internet marketing is based on scientifi cally proven decisions 
designed for the comprehensive analysis and evaluation of internet marketing communication 
tool selection. Different layers of internet marketing phenomena, such as communication tool 
profi les and characteristics of customers and strategies for different stages of purchase models, 
are widely analysed. However, it has been noted that modern management theories lack scientifi c 
research on the comprehensive analysis and evaluation of internet marketing communication tools, 
including the relevant characteristics of electronic consumers profi les based on their generational 
aspects and their life cycle stages. It is therefore necessary to analyse the stages of an electronic 
consumer’s journey and defi ne the most relevant communication tools and application uses during 
every stage by aiming to improve customer satisfaction and marketing performance. The goal of 
this research is to determine the most signifi cant internet marketing communication elements in 
the purchase phase of the electronic consumer journey cycle using the mathematical decision tree 
approach for different types of customers, using the generation theory as a segmentation tool. The 
literature analysis on electronic consumer’s behaviour, generation theory application possibilities in 
marketing and internet marketing communication tools was carried out. The research methodology 
includes eye-tracking and descriptive and comparative statistical analysis methods (decision tree 
models), which create the preconditions for the evaluation of electronic consumers’ explicit and tacit 
reactions to the use of internet marketing communication tools during the purchase phase of an 
electronic consumer´s journey. It was established that comparable statistically signifi cant different 
preferences for internet marketing communication tools, at the purchase phase during a browsing 
task, exist for baby boomers, X, Y and Z generations.

Key Words: Internet marketing, communication, customer behaviour, internet marketing 
communication tool, e-commerce.
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