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Abstract
In [7] we have introduced the concept of non-obvious
user profiles (NOPs) to capture the hypothetical interest
of web users. In this paper we present the design
principles and rules of our Gugubarra engine, which is a
tool to calculate and visualize these non-obvious user

profiles.
1. Introduction

With our Gugubarra project (Gugubarra is the
Aboriginal name for the Kookaburra bird) we try to build
user profiles representing the users’ interests. User
profiles can be used for recommender systems, which is
not our main objective. Goals we have in mind are as
follows:

o clustering of user groups by interests,

e detect shifts in interests of single users or user
groups,

e detect upcoming trends of the community.

Reaching these goals would enable the owner of a
web site to understand the community that is visiting his
site. He therefore could concentrate for example his
efforts on those areas that are potentially of interest to the
community. He could also get a feedback if his work is
adopted as he anticipated.

From the web site owner’s point of view there can be
different goals, e.g.:

1. The owner wants to influence the community -
this would be the case of an online shop, where
the owner wants the visitors to buy his products.

2. The owner wants to react on the community
behavior — in case of a decreasing or increasing
interest of a topic or product.

3. The owner wants to figure out new trends — e.g.
by placing some test articles or test products on
his site (maybe only visible for a group of test
users fitting certain criteria, e.g. belonging to one
cluster).

4. Give the web users what they want (based on
their interest) e.g. through a kind of
recommendation system.

These positions are not mutually exclusive. When we
think of an online shop, the short-range goal would be to
sell as much as possible. However, wining new customers
is much more complicated than keeping existing ones.

In addition to these positions the communities
themselves are different. Even if there would be the same
group of individuals, when you change the environment
(in this case another web site) the behavior of the
community might change. The web site owner is likely
the one who knows best his community and his target
group (which might not be equal). And also the owner
(hopefully) knows best his goals.

We therefore think that it is important to enable the
owner to parameterize and customize a profile generation
tool. In this paper we present several different parameters
that could be chosen by the owner of a web site, when
using our Gugubarra Engine 2.0.

The Gugubarra project began in 2004 within the
database group (DBIS) at the Computer Science Institute
of the Johann Wolfgang Goethe University, with the aim
to build tools for better management of communities of
registered Web visitors.

A first research prototype system, called Gugubarra
1.0 has been implemented in 2004, which allows to build
and manipulate non-obvious user profiles [7]. It was
showcased at the CeBIT Trade Fairs in 2005 and 2006
[1]. Gugubarra 1.0 works as a test application on real data
provided by the Web community viewzone.org.



We are currently designing the second prototype
called Gugubarra 2.0, where we offer various settings that
can be used to influence the calculation of the profiles. By
using these settings the Web site owner can focus on
aspects he wants to analyze and adjust the tool according
to his community or target group.

The design principle of the Gugubarra engine is as
follows: NOPs are calculated by using several different
parameters that can be chosen by the owner of a Web
portal. The combination of the chosen parameters
implements a specific strategy to deploy and manage
NOPs. The common element for all strategies that can be
chosen is as follows: The Creation of NOPs is done by
looking at the behavior of the web user and by taking into
account a feedback mechanism.

More precise the approach we have in Gugubarra is as
follows:

i For each registered Web visitor we create a
profile. These user profiles reflect the “inferred”
interests of the users related to a set of pre-
defined topics defined by the owner of the Web
site. The profiles go beyond collecting the
obvious information the user is willing to give at
the time of registration. In Gugubarra, a user
profile contains two parts: the obvious profile,
given directly by the user and a non obvious
profile (NOP), inferred by the user’s behavior
during his visits on the site.

ii. The user profile is (re)-calculated dynamically
every time an explicit feedback is given by the
user and/or a set of events occurred which are
related to the user’s behavior and to certain
“locations” of the Web site.

iii.  We cluster Web visitors by clustering similar
profiles of interest [5]. Cluster of Web visitors
can then be used to analyze patterns of interests
in the Web community and to forecast further
behavior. Clusters might also provide useful
information to support the decision what kind of
new E-services to introduce for the Web
community and when to introduce them.

In this paper we’ll give an overview of the differences
between Gugubarra 1.0 and the new version. The effect
of the various parameters, in defining a strategy to create
the NOPs, will also be emphasized.

2. Gugubarra 1.0 Review

The approach to calculate the NOPs with Gugubarra
1.0 was only page and duration based. The strategy has
been defined detailed in [7]. Basically it consists of
associating each page P;j of the web site to a set of pre-
defined topics Tp,,.., Tp,, which are weighted statically. A

weight v,(Tpy), (0 < v(Tpy < 1) is defined for each page,
representing the strength of the relation between the page
P; and the topic Tp;.

Each time a user looks at a page P;, the corresponding
set of topics is considered depending on the associated
weights. The initial NOP is then created by setting a value
x;, between 0 (no interest) to 1 (strong interest) to the
associated topic list by considering the pages the user has
looked at during a session. The values x; of the NOP are
calculated using the following formula, where
duration(P;) takes into account the time spent by the user
on the specific page:

iduration(Pj)*vj (Tp,) @)

J=1

X =

i

Z duration(P,)
k=1

We discovered some issues that limited the approach
of Gugubarra 1.0. First of all it is page based. One page
can contain various parts with different content. Normally
you do not know which part a user views inside his
browser. However, in case he presses a link or enters
some information, e.g. into a form, you could take these
action of the user into account. This should be reflected
within the calculation. In addition many sites are
generated by content management systems that build up
their pages out of different smaller parts. As consequence
we need to break down the pages to smaller units, which
we will call zones.

In Version 1.0 only the duration is used. In addition
the actions of the users should also be taken into account.
Note that the duration is somehow tricky since you will
never know what exactly the user is doing in front of the
screen, if he stays there at all. In the next section we
introduce zones, actions and other concepts we use with
Gugubarra 2.0.

3. Concepts for the NOP calculation in
Gugubarra 2.0

We consider a Web site (or a domain) as a collection
of web pages that are linked together within the site. Each
page has specific content.

In Gugubarra 2.0 the following main concepts are
introduced to create a user’s NOP: Zones with a state,
Topics, Weights, Actions and Feedback. There are
several different parameters in Gugubarra 2.0 that
combined determine a specific strategy to deploy and
manage NOPs and influence the usage of the concepts.
Some of these possible settings are described within the



next section. Here we give a brief description of the main
concepts.

A zone defines an area on the Web site. It can be a set
of pages, a set of parts within a page, a set of parts of
several pages, or any combination thereof.

A zone has one of three states. The state ON indicates
that this zone is being used to calculate the NOPs of the
visitors, state OFF indicates the zone is not used. In the
third state OFF-ACTION-SENSITIVE, only actions the
user does within the zone are taken into account (formula
(3)), not the duration (formula (4)), which will be
described in the next section.

Topics are related to the content and are defined global
by the owner of the Web site and then associated to the
zones. A weight indicates the relative importance of the
topic in respect to a scale from 0 (not relevant) to 1
(extremely relevant) in the zone.

Actions are also global defined by the owner of the
Web site, so they are applicable to any zone defined for
the Web site. Each action has an associated weight which
indicates the importance given to such action by the
owner of the Web site, ranging from 0 as minimum up to
n as max.

The feedback is an integral part of the NOP approach.
This mechanism is triggert due to certain criteria, where
upon the user is requested to give his feedback. Here the
user explicitly answers questions to determine his
interests. We use the given feedback to measure the
accuracy of the calculated NOP. However, we can not
assume that all users will give correct answers, e.g., on
purpose, due to lack of time or because of a
misunderstanding. The influence on the NOP of the user
is therefore limited by certain rules [4, 5, 7].

By the way, we believe that it is important that the user
is able to see and determine his profile. We know that
there are some difficulties relating to this approach, e.g.
the possibility of the user to influence his profile.
However, we think this is important for the user to feel
comfortable and to trust the system.

4. Calculating the NOP

In this section we describe the general way of
calculating the NOP. This is more expressively described
with an example in [4], where we step-by-step calculate a
NOP according the formulas we use. Here we will show
only a brief example in section 6.

In general the NOP is a set of values representing the
level of interest for a set of topics. The calculations of
these levels of interest (see formula (2) below) are

determined by two parts:
i.  Action Profile: the actions a user does in the
zones on the topic 7p;, which is computed in the
Action Profile ActP(i) and
ii. Duration Profile: the time, a user spends on
pages associated to the topic 7p;, which is
computed in the Duration Profile DurP(i).

These two parts can be parameterized by the Web site
owner in accordance to his needs. This means the owner
can increase or decrease the impact of the time a user
spends on a page compared to the actions he did.

It is worth mentioning that there are some problems
related to the time a user spends on the page, because you
will not know if the user is really reading this page or has
fallen asleep. Of course this can partially be absorbed by
using timeouts. However, by allowing the Web site owner
to adjust the parameters to the measured behavior of the
community, we expect better results and a higher level of
trust the Web site owner gives to the results.

In the overall formula (2), the parameters a and b are
used to customize the ratio between ActP(i) and DurP(i)
(implemented by a slider in Gugubarra 2.0).

x, =a* ActP(i) + b>* DurP(i),

)
where (a+b) =1

Let’s have a closer look at the two parts of the formula
(2), as defined by (3) and (4) below.

To compute ActP(i), we determine zone g, where the
action occurred and obtain the associated topic weight
v(Ip;, Z,). We then multiply this value by the sum of all
weights for all occurred actions in this zone. Finally we
calculate the sum of all zones, where an action occurred
and the associated topic lists contain topic i, divided by
the sum off all occurred action weights.

DurP(i) is computed in a similar way. We consider
each visited page Pj, that contains the topic 7p; and
multiply the time the visitor spent on this page
duration(Pj) by its topic weight v(Tp; P;). We finally sum
these values and divide it by the total time.

Z[Zaw, * v(Tp,, Zq)j

ActP(i) =2
> aw,

©)

Z (duration(Pj )*v(Ip;, P, ))

urP(i) = )
DurP(i) > duration(P,) “




In fact, it isn’t easy to define the duration(P;) used in
formula (4). What we want is the time the user viewed the
page. The problem is that from the log files we only know
when he requested the page and when his next request
was performed, in case there is a next request. This means
for the last page a visitor requests we already are in big
trouble, in case he does not follows an explicit logout
link. However, also with the other pages, we will not
know what he is doing. Note: We decided here not to use
any Java script or advanced features to trigger mouse
movements etc. to reduce the requirements for Gugubarra
2.0.

Therefore the Web site owner can define time limits
that should be taken into account for the duration profile
part. We did not include them into the formula (3) to keep
it easier. However, the basic idea is simple. The Web site
owner can define a minimum and maximum time for
duration(P;). Everything out of this range will not be
considered.

In case a visitor visits a page less time than the
specified minimum, the system expects the requested
page did not contain the content the visitor expected.
Therefore the duration part will not be taken into account.
In case the visitor stays longer on the page than the
defined maximum time, the system limits the influence of
it, due to the fact that we do not know if the user is really
engrossed or if he has fallen asleep.

As an additional fact we take the design of the Web site
into account. The designer can decide whether the link
shall be opened inside the same window overwriting the
parent page or inside a new window. The later case is
normally done by the designer to allow the user to
perform additional actions on the more important parent
page. Therefore we keep on counting the duration for
parent page up to a defined value (by default the
maximum value). In case Gugubarra 2.0 realizes that
another action has been performed on the parent page the
duration is further increased. Note: We only take the
design view into account, of course the user is free to
open links in new windows.

For the minimum and maximum time we are currently
also working on an approach to take the amount of data
contained inside the page into account. Of course for a
page with very little content the minimum and maximum
time should be smaller than for a Web page displaying a
specification with more than 50 printed pages. Also the
average time a specific user needs to read a word on a
page could give an indication how to set the minimum
and maximum time (average reading speed, see [6]).

Note that in formula (4) we used the value v(Tp, P) to
compute the duration part DurP(i). This should be the
weight of the topic Tp; within the page P;.

In Gugubarra 2.0 however the owner associates topics
and their weights to zones and not to pages. To calculate
the NOP therefore we generate a page topic list composed

by the zone topic lists for each page. For this calculation
only zones with state=ON are taken into account. In
addition the Web site owner can decide individually for
every page how this topic list is generated by using one of
the following rules:

e MAX-Rule: For each topic 7p,, scan all zones on a
page j and take the maximum topic weight.

v(Tp;, P;) =max(v(Tp,,Z,))VZ, € P,

e  MIN-Rule: For each topic Tp;, scan all zones on a
page j and take the minimum topic weight.

v(Tp,, P;) = min(v(Ip,,Z, )IVZ, € P,

e AVG-Rule: For each topic Tp,, scan all zones on a
page j and take the average topic weight.

v(Tp,;, P;) = avg(v(Ip,,Z,)VZ, € P,
with Z, is a zone with state=ON.

5. Choosing the Parameters to define a
Strategy

Each community is different and behaves differently.
It is therefore important for the Web site owner to be able
to configure how the calculation of the NOPs for his
community will be performed and what will be taken into
account under which circumstances. For our next
prototype system Gugubarra 2.0 we therefore will give
users of the system the ability to define parameters that
will influence the NOP generation.

Let’s revise the effects of the parameter settings, done
by the owner:

e  Setting the topics and their weights for each zone.
This is fundamental and will affect both parts of
the formula (1).

e Define specific actions, the Web site visitors
could perform, together with their relevant
weights. This will influence the action profile part,
represented in formula (2).

e Turning the states of the zones ON or OFF. This
will influence the page topic list generation and
therefore influence the duration profile part
represented in formula (3).

e Using the different rules to calculate the page
topic list (MAX-Rule, MIN-Rule or AVG-Rule)
will influence the duration profile part.

e By specifying the factors a and 4 in formula (1),
the action and duration profile parts can be
balanced by the Web site owner. With the extreme
case of a=0 and b=1 actions are turned off in the
sense that formula (2) will not be considered for
the NOP generation. However, actions still might



have an influence by turning ON or OFF the state
of zones and therefore can influence the page
topic list generation.

e Defining the maximum and minimum duration
that will be considered for the duration part

6. An Example

The following is a fictitious example to calculate NOPs
for the visitors of this special website.

Consider the web site http://www.uk.map24.com, where
visitors are able to compute a route from one place to
another and visualize it with a map. The map can also be
used to find one specific location. The content of the web
site is characterized by the list of topics defined below.

6.1. Topics

We assume the owner of the web site has defined the
following topics:

e  Global topic GTp list :
0 Tp;= ‘Broadband’,
0 Tp,="Finding a Location’,
0 Tpz="Calculating Routes’,
0 Tps="Insurance’,
Tps = "Hotels’.

6.2. Actions

We further assume that the owner has defined the
following global actions with their weights:

e A, PAGE REQUEST, aw;=1 (default)
e A;: SEND VALUE, aw; =3
e A, CLICKEXIT, aw, =1
e A; CLICKSTAY, aw; = 2.

Note that the owner has decided to give the highest
weight to action 4;.

6.3. Zones

Let us assume that a visitor requests the URL
http://www.uk.map24.com at time ¢, and he gets the page
P; as result of his page request action, as shown in figure
1.

For Page P; we have created three zones, Z;, Z, and Z;.
We assume that in zone Z; banners of the topic
‘Broadband’ are displayed, and in zone Z, and zone Z;
information on route and maps are displayed. However
the content of the zone Z, and Z; differs:

Zone Z,. Contains the Search field to find a place and the
Calculate Route field to get a route calculation.
Zone Z;: Contains Marketing information’s etc.

BT Broadband, with our best ever securty package.
from just £14.99 for the first 3 months.

Figure 1. Page P, with three zones.

The three zones with associated topics and zone states are
as follows:
e Tp(Zy)=
{(‘Broadband’, 0.5)},
state= OFF-ACTION-SENSITIVE
e Tp(Z)=
{(’Finding a Location’, 0.6),
(’Calculating Routes’, 0.8)}, state=ON
e Tp(Zs) =
{(’Finding a Location’, 0.3),
(’Calculating Routes’, 0.3)}, state=ON

Note the decision taken by this configuration, where the

topics ‘Finding a Location’ and “Calculating Routes’ have
a higher weight in zone Z, than in zone Zs.

6.4. Calculation of the NOP
We calculate the NOP at the end of the session. The x;-
values of the NOP are a scale of interest and can be

interpreted e.g. as shown in table 1.

Table I. Scale of Interest

Interval Interest
[0.84; 1.00] total
[0.50; 0.83] high
[0.17; 0.49] little
[0.00; 0.16] no




To calculate the NOP of the visitor, we first calculate the
page P; topic list using the default AVG-Rule. Z; is in
state OFF-ACTION-SENSITIVE, so the zone will not be
taken into account for this generation. The result is:

e Page topic list Tp(P,;) =
{(*Finding a Location’,0.45),
(’Calculating Routes’, 0.55)}.

After the visitor requests for page P;, we assume he is
now inserting some values to calculate a route from
Frankfurt to Berlin in zone Z, (see figure 2) and performs
the action 4; (SEND VALUE) when he clicks on ‘Next’ in
figure 2 at time ¢,.

Let’s assume the visitor has stayed ¢#; — ¢y = 2 minutes on
Page P;.

As a result of action 4; he gets a new page P,. This page
shows him the desired route from Frankfurt to Berlin (see
figure 2).

Figure 2. Page P, with three zones.

We now consider page P,.

Page P, is also divided into three zones, Z;, Z, and Z;.
Note that zone Z; remains the same like on page P;. Z; is
an example of a zone which is a set of parts of several
pages (see section 3).

The content of Page P, corresponds to:

Zone Z;: Banners on broadband,

Zone Z,. Options for configuring a route, information on
hotels and banners on insurances,

Zone Z;: Route and Map description.

We assume the owner of the web site has set the
following values for the zones of page P.:

e  Zone topic lists and zone states:

0 Tp(Zs)=
{(CInsurance’,  0.5), (’Calculating
Routes’, 0.9)}, state=ON

o Tp(Zs) =

{(’Calculating Routes’, 0.9), (’Finding
a Location’, 0.9), ("Hotels’, 0.5)},
state=ON.

The page topic list is again calculated with the default
AVG-Rule:

e Page topic list Tp(P,) =
{(‘Finding a Location’, 0.45), (’Calculating
Routes’, 0.9), (’Insurance’, 0.25), (’Hotels’,
0.25)}.

Z, is not used for this generation too, because it is in state
OFF-ACTION-SENSITIVE.

But the effect of this state is apparent, as soon as someone
is performing an action in the zone; the action profile part
is used to calculate the NOP.

So revising, the states correspond to, as follows:
ON —> DurP computed, ActP computed,
OFF  —> DurP not computed, ActP not computed,
OFF-ACTION-SENSITIVE —> DurP not computed,

ActP computed
(DurP not computed means the zone is not used to
calculate the page topic lists).

So if the visitor does an action in Z; by clicking on the
banner at time #, we can assume he is leaving the website
and his session is finished.

We can now compute the NOP for the whole elapsed
session.

Let’s assume the visitor spent z, — #; = 5 minutes on Page
P,. Taken into account this time and the old time (¢, — ¢, =
2) we can calculate the duration profile part as follows
(formula 3):

DurP(‘Finding a Location’) = (2*0.45 + 5*0.45)/ 7 = 0.45
DurP(“Calculating Routes’) = (2*0.55 + 5*0.9) / 7=0.8
DurP(‘Insurance’) = (5*0.25) / 7 =0.18
DurP(‘Hotels’) = (5*0.25) / 7 =0.18

Taken into account the actions he does in the elapsed
session we calculate the action profile part as follows
(formula 4):

ActP(‘Finding a Location’) = (3*0.6) / 4 =0.45
ActP(‘Calculating Routes’) = (3*0.8) / 4 =0.6
ActP(‘Broadband) =(1*05) /4 =0125



Let’s assume the owner selected as global parameters
a=0.5 and b=0.5 for formula (2). Last, the NOP is created
for the visitor taken into account both, ActP(i) and
DurP(i):

0.5*0.45 +0.5*0.45 =0.45

XFinding a Location

Xcalculating Routes =05*06 +05*08 =0.7

Xinsurance =05*0 +0.5*0.18 = 0.09
XHotels =05*0 +0.5*0.18 = 0.09
XBroadband =05*%0.13 +0.5*0 = 0.06

=> NOP(t,) = {(’Finding a Location’, 0.45),
(’'Calculating Routes’, 0.7), ('Insurance’, 0.09),
(’Hotels’, 0.09), (‘Broadband’, 0.06)}.

If we interpret the NOP we infer that the visitor has high
interest in topic ‘Calculating Routes’ since the value is
greater than 0.84, corresponding to table 1.

Further we can see, the visitor has little interest in
‘Finding a Location* and no interest in ‘Insurance’,
‘Hotels’ and ‘Broadband’ as the values are very low.

After the visitor finishes his session, his NOP will be
stored permanently and will be the starting point when the
visitor begins a new session.

We can say that the NOP is a possible interpretation of
the user session and captures the inferred interests of the
user by looking at what he has done during the session.

The NOP so calculated needs to be validated. Therefore,
we take a user feedback into account.

6.5. Feedback

The NOP is re-calculated after each session and also after
each time a user gives his feedback.

Let’s consider an example:

We assume now the visitor is observing the calculated
NOP at the beginning of his second session. He is then
asked directly to verify or correct these values.

For example he can set the following values:

"Finding a Location’ = 0
‘Calculating Routes’” = 0.7
e ’Insurance’ = 0

e ‘Hotels’ =1

e  ‘Broadband’ = 0.2

This way he is confirming the presumed interest levels in
the topics ‘Calculating Routes’ and ‘Insurance’. In
addition he is giving new information by stating that he

has little interests in the topic ‘Broadband’, really no
interest in ‘Finding a Location’ and total interest in
‘Hotels’.

From the feedback given by the user we build up another
profile called the feedback profile (FP).

Both Gugubarra 1.0 and 2.0 compare the NOP with the
FP and produces a derived profile DP by using different
rules as defined in [7]. The simplest rule is to take the
average of NOP and FP:

=> DP(t;) = {(’Finding a Location’, 0.23),
(’Calculating Routes’, 0.7), ("Insurance’, 0.05),
(’Hotels’, 0.55), (‘Broadband’, 0.13)).

The main difference between NOP and the Derived
Profile DP is the change from no interest t0 high interest
in ‘Hotels’. When we take the DP as new starting point to
calculate the NOP, there are two possibilities that can
happen:

First the user performs actions on ‘Hotels’, then the value
of ‘Hotels’ will increase or stay the same.

Second he isn’t performing any action on ‘Hotels’ at all.
Then the value in his NOP will again decrease, because
the topic ‘Hotels’ has less importance in the website.

7. Future Work and Related Work

User Profiles are used for example by recommender
systems [8]. These applications are not our main focus.

Compared to systems such as Web Usage Mining [9]
we include more granular information by the introduction
of zones and actions. This way we do not only rely on the
recorded click stream like in [2, 10, 11]. Of course this
implies that the Web site owner needs to invest time and
effort in defining zones and actions.

Another peculiarity of Gugubarra is the combination
of the NOPs and the feedback profiles with custom rules
for the generation of the NOPs. This is missing in systems
such as the one of Acharyya and Ghosh [12] or of
D’Ambrosio, Altendorf and Jorgensen [13].

One topic of research we plan to investigate in future
is to analyze “trends” for a Web user community and
when possible to make “forecasts” of the pattern of
interest of the Web community. To study how clusters
change over time, we are considering using 2D functions
to visualize the motion of a Web user through the clusters
over time.

We are also interested in using clusters to make a
“forecast”. This is related to areas of collaborative
filtering (Evolutionary computing). A “forecast” should



make an assumption on how the clusters and the interests
will change from the present to the future.

In Gugubarra 2.0 we are also working on taking into
account the various information available on Click
streams.

8. Ethical Views

When working on user profiles, issues on ethics cannot be
ignored.

User profiles have to be managed carefully by defining a
Business Code making sure that:

o  Users are fully aware of the existence and reason
for the profiles

e  Users have free access to the profiles

e Data Protection and Security are taken into
account.

o Improper use of profiles is avoided.

All of the above are well know issues.

We would like to raise the awareness in the research
community of another aspect related to the social and
behavior impact that technologies such as profiles might
have. These technologies can support or even cause
addictive/compulsory behavior.

The improper use of such technologies can be very
damaging. The problem is normally not mentioned in the
relevant literature.

In our opinion Google’s Ten Golden Rules [3] are good
basics of behavior rules for Business code.

We would like to suggest introducing similar behavior
rules for Social Code to help avoiding that:

e  Stickness equals sickness
e Repeated becomes addictive.
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