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Abstract. In this article, traditional approaches to 
Internet metrics are upgraded as part of a lengthy 
study with insights reached by utilising network analy-
sis methods to improve understanding of conventional 
reach figures. Groups of structurally equivalent sites 
and browsing probabilities show relations between 
websites’ audiences and provide information missing 
in reach figures. A synergetic interpretation of both 
types of information enables more sophisticated mar-
keting communications planning in the Internet. A 
national network of competing commercial sites is ana-
lysed as a case study.
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Introduction

In the article, we summarise and supplement our previous research on 
relations between audiences of websites to provide a final and more com-
prehensive case of combining reach figures with exploratory network anal-
ysis outcomes. The stress is not on a theoretical framework and basic con-
cepts, as in Cucin et al. (2008), or on analytical procedures, as in Kropivnik 
and Kejžar (2011), but more on the art of synergic interpretations of out-
comes from a marketing communications and particularly from an advertis-
ing perspective. 

Following the main line of our lengthy research we first provide a brief 
summary of arguments for the necessity of supplementing a website’s reach 
figures with information about relations between audiences, then present 
the methodological basis of obtaining missing information, and finally 
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focus on combining reach figures with both structural positions in the net-
work and probabilistic links between websites in a productive way. 

The advantages and the drawbacks of a website’s reach figures

The reach is a universally accepted currency in the advertising industry 
(Belch and Belch, 2004) that can also be adapted to Internet advertising. After 
agreement on a definition is achieved, the reach can be utilised both in tradi-
tional and in new media, which makes reach figures so broadly accepted and 
popular among marketing communicators, media experts and researchers. 
However, as we are about to demonstrate, in the case of the Internet addi-
tional insight can be provided to make the best use of reach figures.

Slovene Internet advertising is explored as a case study, since it is char-
acterised by some useful features: in terms of language, the Slovene share 
of the Internet is relatively small (with a limited number of sites, publishers 
and users) and is therefore easier to become fully acquainted with, is well 
developed in terms of technical features (e.g. connections, accessibility), in 
terms of the proportion of users in the population, in richness of content, 
and last but not least very well measured (the Internet audience measure-
ment project MOSS has been running since 2005).

In Slovenia, a mixed research model is used in order to determine reach 
figures. The model incorporates an automatic measurement, a telephone 
survey and a web survey. The automatic measurement quantifies the activ-
ity of computers, while the telephone and the web survey are used to con-
vert figures about computers uploading sites into individuals visiting sites 
as well as to add demographic, attitudinal and behavioural profiles of users. 
As a result, the reach refers to the number of different individuals who have 
visited each website in the period of measurement. 

In autumn 2006, all significant national commercial sites but one took 
part in the measurement. Their reach figures ranged from 2,210 to 710,106 
users within the four- week period. The reach of the great majority of web-
sites was lower than 50,000 individuals (i.e. roughly 5 % of the online popu-
lation). One sixth of the sites had a reach higher than 100,000 (i.e. approxi-
mately 10 % of the online population), and only a few higher than 200,000. 
There was only one site with conspicuous reach, providing services to three 
quarters of the online population (Cucin et al., 2008). Such a distribution 
is not unexpected: in a national context one can expect a relatively small 
number of highly popular sites and a large number of far less visited sites, 
although the ratio between them and the reach diversity can vary. Never-
theless, it would be very unusual to find all sites equally popular or equally 
unpopular. 
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It should be stressed that what is meant by an Internet site is by no means 
a single page, but rather a cluster of Internet pages, belonging to the same 
professional Slovene Internet publisher and sharing similar, organised 
and interconnected content. Typical examples are Slovene search portals, 
national and commercial TV stations’ sites, news portals, automotive sites 
and various specialised online services portals. 

The reach figures presented above are the main and most utilised result 
of the MOSS project. The figures demonstrate the capacity of each site in 
terms of its coverage of the Slovenian Internet population. These are defi-
nitely basic and valuable statistics for marketing communications strate-
gies, which should never be ignored in advertising planning. On the other 
hand, it is obvious that these figures give no insight into relations between 
audiences of Internet sites, which is a serious problem in their applications. 
Since individuals may shift from website to website while browsing the 
Internet, audiences fluctuate much more than was possible in traditional 
media. Hypothetically, in the core the same users could visit all the internet 
sites or each site could be visited by different users. Audiences could be 
perfectly related, meaning that smaller audiences of less popular sites are 
only subgroups of larger audiences of more popular sites. In general, there-
fore, only the most popular website with the highest reach really matters 
for advertising and all other websites are practically unimportant. Alterna-
tively, audiences could be completely independent, meaning that each web-
site covers a different segment of the online population. If so, regardless of 
the reach, each website matters for advertising (none can be excluded) and 
campaigns must be carefully planned to reach targeted segments. 

At this point an additional insight is required to improve the understand-
ing and the use of reach figures. Two approaches are conventional in mar-
keting communications practice. The more formal solution is to recalculate 
the reach statistics for the selected sites in such a way as to identify the audi-
ence overlap between them and gain the unique reach (Cohen, 1993). How-
ever, even a relatively small number of sites and relatively small online pop-
ulations can demand an unreasonable amount of resources and produce an 
unmanageable amount of results, since the figures have to be recalculated 
for all possible combinations of sites – even our case of quite a low number 
of websites (namely 83) would mean almost 1025 different combinations. 
The more intuitive solution is to rely on the content of webpages and/or 
on the socio-demographic profiles of users to estimate the overlap between 
audiences (e.g. about zero overlap between sites with incompatible con-
tent, such as children’s cartoons and stock market trends, or between sites 
visited more by youngsters and sites visited more by older people. In both 
cases, however, such estimations are nothing more than educated guesses 
which, methodologically speaking, cannot be validated: assumptions about 
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incompatibility, even if perfectly logical, can be wrong because of the mul-
tiple identities of modern consumers and the fact that conclusions about 
individuals simply cannot be drawn from aggregated data.

What we suggest is a third, far more systematic and formal, method. We 
suggest the adoption of a more analytical perspective and construct a pic-
ture (or a model) revealing how people browse the Internet. The required 
model should include currently known information (i.e. the reach figures) 
and upgrade them with the insight missed until now (i.e. information 
revealing relations between audiences). Such a picture should improve the 
understanding of reach figures by disclosing actual relations between the 
audiences of Internet sites and so enable more sophisticated marketing 
communications planning. 

The exploratory network analysis approach

Since we are dealing with a problem of simultaneously analysing 
attributes of Internet sites (the reach figures) and relations between Inter-
net sites (the audiences’ overlap), network analysis methods have been 
recognised as being particularly well-suited to the problem. From the point 
of view of the descriptive network analysis approach (see Wasserman and 
Faust, 1994 or Newman, 2008), the Slovenian Internet can be expressed in 
terms of patterns or regularities between the interacting sites. Such patterns 
can be effectively visualised and presented in a graph or described with 
key statistics. What is specific in our approach is that these patterns depend 
completely on the browsing behaviour of online audiences and not on pub-
lishers’ (or owners’, or authors’) hypertext links embedded in the sites. Con-
veniently, the data are already available since in automatic Internet traffic 
measurement dimensions that are not articulated in the reach figures but 
that can be expressed in network analysis results are present. 

As in previous research, we used a sample of 2328 Internet users from 
2006 (for data details see Cucin et al., 2008) to construct a network of users 
visiting websites. A network composed of vertices (websites) and links 
between vertices (relations between audiences) has been created and visu-
alised by a network analysis computer program package Pajek (de Nooy et 
al., 2005 and Pajek, 2008). Additionally, we have separated regular links (i.e. 
relevant, systematic links occurring because visiting both sites is a common 
pattern, for example) from arbitrary links (i.e. irrelevant unimportant links 
occurring by chance, because the other site was visited by chance, for exam-
ple, or because of a unique cause) and visualise the network on the basis 
of only regular links in order to obtain a more realistic picture of relations 
between websites (for details see Kropivnik and Kejžar, 2011). 

As the key information, the size of vertices in the following picture is 
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presented relative to their audience (i.e. to the reach). Sites with a high 
number of visitors are presented with large circles and are easy to identify. 
The thickness and darkness of links represent their weight: the weight of a 
certain link depends on how many individuals have visited both websites. 
“Must-see” websites have links with high weights, because people always 
stop to visit them while browsing through the Internet, and are therefore 
also easy to see. 

Figure 1: VISUALISAtION OF thE NEtWORK 

As stated above in the comments on the reach figures in the previous 
section, there are only a few sites with a significantly high reach. What now 
becomes clear is that the very same sites are connected with high weight 
links, meaning that they have highly related audiences. Advertising on 
these websites guarantees a higher chance of being seen (because of the 
high reach) but at the same time increases the possibility of hitting the same 
users with the same advertisements over and over again (because of the 
high overlap of audiences). The high frequency of advertising on these 
websites (a common pattern), risks not only a loss of financial efficiency but 
also being perceived as annoying and a decline in potential consumers. To 
avoid this, both pieces of information (i.e. the reach and the weight of links) 
should be considered jointly. 



Samo KROPIVNIK, Nataša KEJŽAR

TEORIJA IN PRAKSA let. 48, 6/2011

1668

Furthermore, links between less frequently sites help us to find out which 
subsegments of the Internet population are independent (no links between 
sites), which are highly related (high weight links) and to what extent small 
audiences of specific sites are related to large audiences of the most visited 
sites. 

How all these pieces of information are exactly combined depends on 
the specifics of marketing communication campaigns and cannot be univer-
sally prescribed. Generally, however, with better insight the total effective-
ness of campaigns can be increased without raising costs and, even more 
importantly, without raising the risk of treating the online population indis-
criminately by always feeding them with the same advertisements if Internet 
marketing communications are planned according to websites’ positions in 
the network not just according to their content and the size of the audience.

Structurally equivalent sites and browsing probabilities1 

In order to recognise groups of structurally equivalent sites (i.e. sites for 
which the same principles can be applied in marketing communications 
planning due to their similar positions in the network) we have applied the 
sum of squares homogeneity blockmodeling approach (Doreian et al., 2005; 
Žiberna, 2007). This approach draws on structural equivalences between 
vertices based on the homogeneity of blocks. Structurally equivalent ver-
tices are vertices that have exactly the same links to other vertices (Lorrain 
and White, 1971), and blocks are optimised in order to homogenise the 
weight of links inside each block as much as possible. 

Generally speaking, the vertices inside the same block (group) could be 
interchanged since they are structurally equivalent: in other words, they are 
almost the same in the way they are connected to vertices in the same block, 
and simultaneously almost the same in how they are connected to vertices 
in other blocks. Translated into a description of a network of websites, pairs 
of sites in a group share approximately the same number of mutual visitors 
and, likewise, each site in a group shares approximately the same number of 
mutual visitors with sites in other groups. 

In fact, each group of Internet sites is characterised by the strength of 
inter-group relations and by relations with other groups. To stratify the 
whole network, the absolute strength of the links is required, because fre-
quent streams of visitors had to be distinguished from rare ones, but for 
a more comprehensive insight different relations’ aspects are required 
in addition to absolute strength. Therefore, probabilistic link weights as 

1  All procedures regarding homogeneity block modelling and applying probability links are more 

exhaustively presented in Kropivnik and Kejžar, 2011. 
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average degrees of overlap between audiences of different sites are calcu-
lated and applied to conclude the analysis. The weight and the reach val-
ues of the selected neighbouring link and vertex are taken and divided. To 
obtain the probability for the link of the opposite direction the reach of the 
end-vertex of the same link is taken into account. The browsing probabili-
ties tell us how likely it is for an average user who visits a particular site to 
visit each other site in the network. 

Figure 2:  RESULtS OF SUM OF SqUARES hOMOGENEIty BLOCKMODELING 

INtO FOUR GROUPS 

Figure 3:  BROWSING PROBABILItIES PROJECtED ON thE BLOCKMODELING 

RESULtS 
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The final results are presented below in two figures that have to be con-
sidered together. Figure 2 shows the result of homogeneity blockmodeling 
in four groups. The network is presented as a symmetric matrix: each row A 
(just as each column B) represents a vertex (a website) and the intensity of 
its links (relations, number of shared visitors) to other vertices – the darker 
the cell the larger the weight of that link (the higher the number of mutual 
visitors). In Figure 3, browsing probabilities are projected into the matrix: 
the darkness of the cell AB represents the probability that an average user 
who visits site A also visits site B. The darker the square the higher the prob-
ability (the higher the overlap between audiences).2 

The core and the periphery

Figure 2 clearly suggests that the Slovene Internet network can be char-
acterised as a “core-periphery structure”, composed of a small number of 
highly interconnected sites, some sites that are somehow connected in the 
network and a large number of very weakly connected vertices with only 
a few links, all of low weights. The hierarchical structure can be clearly rec-
ognised and confirmed since dark squares quickly disappear if we move 
from the left upper corner to the right bottom corner of the matrix or simply 
from the top to the bottom (alternatively from left to right). Such a pattern 
is considered in network analysis as a core-periphery structure with defer-
ential ties between periphery levels (see Wasserman and Faust, 1994 and 
White et al., 1976). There are tree vertices in the highly interconnected and 
connected-to-others core (the first block), and all the subsequent blocks are 
more and more peripheral, meaning that they are still strongly connected 
to the core, less to the blocks above them (i.e. the more connected clusters) 
and far less to the least connected group overall. This has to be taken into 
account in planning marketing communications in the Internet. 

Additionally, the relative degree of overlap between audiences of differ-
ent sites is visible from Figure 3, and these valuable pieces of information 
improve hierarchical core-periphery block descriptions. Finally, the reach 
figures have to be reconsidered in combination with the sites’ positions 
in the network. Only a consideration of both types of parameters taken 
together enables us to recognise and utilise the unique character of each of 
the four groups of websites, as described below.

2  Actual probabilities could be printed in the cells, but would be visible only in large prints.
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The “must-see” websites

The first group of websites is the smallest, composed of only three 
sites. These are the sites with the highest reach figures and consequently 
commonly used in marketing communications. Sites from the first group 
are characterised both by a large number of mutually shared visitors and 
quite a large number of visitors shared with other sites - more with the sec-
ond-group sites, less with the third-group sites and far less with the fourth-
group sites (Figure 2). It can be speculated that all three are the must-see 
sites which users are almost compelled to visit each time they browse the 
Internet. While they are thus ideal in reaching dispersed users of the great 
majority of other sites, it is potentially dangerous to satiate users with adver-
tisements if all first-group sites are included in the same campaign at the 
same time. However, browsing probabilities (Figure 3) show them to be less 
inter-connected than perceived from absolute link weights. Due to the high 
reach figures in this cluster, very high link weights turn out to be at most 
medium high probabilities. An average user that visited one of the sites is 
just about 37 % likely (probabilities of 0.23, 0.44, 0.46, 0.36, 0.43, 0.28) to also 
visit any of the other two sites in this cluster (in Figure 3, the cells in the 
top left block are not very dark). Therefore, the danger of satiating users 
with advertisements if all first group sites are included in the campaign is 
only modest, although it cannot be neglected. At the same time, their poten-
tial to reach dispersed users of the great majority of other sites is even big-
ger, since there are high probabilities of sharing audiences with most of the 
other sites (in Figure 3, the cells in the first three columns are the darkest 
ones). For an average user that visited one of the other sites (from the other 
three groups) a visit to one of the most popular sites is quite likely. For most 
of the sites, likelihoods are between 30 % and 60 %, for some even up to 
100 % and below 30 % only for a few (including flat 0 %).

When sites from the first cluster are further considered on an individual 
basis, it becomes particularly interesting that only two of them highly attract 
visitors from other sites (see the first and the third column in the matrix, 
Figure 3). If we consider only browsing probabilities higher than two-thirds, 
the first site attracts visitors from fourteen other sites, the second from only 
one site from other clusters, and the third from eighteen other sites. Addi-
tionally, there is almost no overlap between the list of sites significantly ori-
ented towards the first site and the list of sites significantly oriented towards 
the third site and the overlap between the audiences of these two sites is 
estimated at about 40 % (approximately the same in both directions). It is no 
secret that these two “winning” sites are a popular local search engine and 
the commercial TV station site, both already playing an important part in 
Internet advertising. 
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The “quite popular” websites

This group is the second smallest, composed of nine sites with quite 
different, but as a rule, high reach figures and this also makes them tempt-
ing for advertising. These sites are more difficult to describe, since they are 
characterised by quite a large number of mutually shared visitors, a large 
number of visitors shared with the first-group sites (overlap with “must-
see” sites), still considerable overlap with the third-group sites and almost 
no shared visitors with the fourth-group sites (Figure 2). It can be specu-
lated that they are quite popular sites that a lot of users often visit when they 
browse the Internet. They seem to be still effective in reaching dispersed 
users of the majority of other sites, with the notable exception of the fourth-
group sites, and less liable to satiate users with advertisements if the whole 
group is included in the campaign. Browsing probabilities (Figure 3) show 
them to be less inter-connected than sites from the first group (the likeli-
hoods are lower, mostly between 10 % and 20 %), so the danger of satiating 
users is also correspondingly lower, almost negligible in fact. At the same 
time, all other probabilities are in general lower, meaning that an average 
user of other sites is considerably less likely to visit sites in this cluster than 
sites in the first cluster. The second group of websites is thus in fact not 
particularly effective in reaching dispersed users of the Internet. However, 
there are a few noticeable exceptions (see darker squares in the third and 
fourth block) to remind us not to forget about the individuality of each site. 
In marketing communications planning, as well as being considered as a 
group these websites have to be approached individually.

The “specialised” sites

This group is the second largest, composed of twenty-eight sites with 
very diverse reach figures from almost the top to almost the bottom. Sites 
from the third group are mutually quite unrelated: generally they do not 
share a high number of visitors, with a few pairs of evident exceptions (see 
the darker cells in Figure 2). At the same time, they share a considerable 
number of visitors with the first two groups (as already stated above), but 
almost none with the fourth group of sites. It can be speculated that the 
sites are quite specialised and the audience of this group quite segmented 
according to their desires (interests, hobbies, brands etc.), but still in the 
mainstream in terms of more popular sites, which they often visit. With 
regard to browsing probabilities, we find considerably lower, almost neg-
ligible, probabilities of sharing audiences inside the group and with the 
fourth group, and modest probabilities of sharing audiences with the first 
two groups. Again, however, there are some quite conspicuous exceptions 
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(see the darker squares in Figure 3) that prevent deterministic conclusions. 
In marketing communications planning the third group audiences can be 
partially reached through popular sites; however, for more inclusive audi-
ence coverage sites from the third group should be considered more or less 
individually. 

The “isolated” websites

Notably, this is the biggest group, composed of forty-three sites with gen-
erally the lowest reach figures (again, with conspicuous exceptions). The 
websites from the last group are unrelated to each other and simultaneously 
to all other sites but the most popular three websites (the first group, to 
which they are only modestly related). In general, the almost independent 
audiences cannot be reached through more popular sites (Figures 2 and 3). 
It can be speculated that they are isolated, specialised sites, fulfilling uncor-
related desires. In marketing communications planning these sites have 
to be considered exclusively on an individual basis, to address narrowly-
defined target groups, drawing mostly on their focused content and less on 
the reach and browsing probabilities. 

Conclusions

As demonstrated, interpretations of reach figures can be improved with 
an insight into relations between audiences of Internet sites to enable more 
sophisticated marketing communications planning in the mysterious and 
unpredictable world of the Internet. The reach provides a base for a site’s 
position but it cannot be taken as the only factor in determining a site’s role 
in the network. The reach figures demonstrate the potentials, not the actual 
realisations of these potentials, which are embodied in a sites position and 
role in the network.

To sum up the results, the smaller two of the four groups of websites are, 
in general, more embedded in the network and the larger two are, roughly 
speaking, more isolated. It seems that most of the sites with high reach man-
age to turn it into an advantage, but not all of them. Most sites with a high 
reach are in the first two groups and some belong to the third group. On the 
other hand, some sites with a lower reach can be found outside the fourth 
group. When the groups are considered separately, the first definitely comes 
out as the most tempting for advertising as the type of sites with the highest 
reach figures, modestly-shared audiences inside a block and large flows of 
visitors from the great majority of other sites. To a certain extent, the second 
group also shares these virtues. Nevertheless, in both groups some sites are 
more suitable for advertising and others less so. The level of suitability can 



Samo KROPIVNIK, Nataša KEJŽAR

TEORIJA IN PRAKSA let. 48, 6/2011

1674

be recognised as a combination of a high reach, a low audience overlap 
with other sites included in the campaign and a high overlap of audiences 
with sites that are not included in the campaign.

The study demonstrates the capacities of exploratory network analysis in 
marketing communications planning in the Internet, although certain limi-
tations exist. Firstly, only a sample of 2328 Internet users has been analysed 
– some audiences are therefore quite small and consequently some links, 
patterns and probabilities are based on small groups of people. Given esti-
mations, especially probabilities, can be quite rough and should be gener-
alised with caution. The solution is to enlarge the sample or use the whole 
population in further studies to obtain more precise estimations.

Secondly, only a national segment of the Internet is analysed, although 
the Internet is a global media and its users do not stay inside virtual national 
or linguistic borders. Nevertheless, despite the globalisation of communica-
tions, sites communicating in national languages represent a base for suc-
cessful marketing communications. 

While the obtained results can be questioned due to the limitations of 
the study stated above, the potential of the methodological approach can 
nevertheless be recognised. We believe that exploratory network analysis 
has proven to be more than useful in providing additional insight into the 
fundamental metrics of Internet marketing communications planning. 
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