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OBJECTIVES
The present research project represents a work in
progress, which aims to validate through a theo-
retical and empirical study the probabilistic side
of proactive computing. We aim to implement
the user-oriented proactive behaviour into a tar-
get system and to validate it with regard to prob-
abilistic aspects of data matching. The main ob-
jective of the current work, is to elaborate an ef-
fective methodology, allowing to integrate proba-
bilistic aspects of data detection. We base our key
approach on stochastic evaluation of user’s cog-
nitive states. For fulfilling the given objectives,
we use the local search engine and its medical
database as a target environment for our exper-
iments.

DETERMINISTIC SIDE
In a previous study, we investigated the de-
terministic side of proactive computing, includ-
ing the possibility of implementing the prepro-
grammed set of context aware-capable rules for
the purposes of augmenting a target system with
a proactive type of behaviour [1]. In order to en-
hance, and to elaborate the deterministic part of a
theoretical structure, we currently focus on study-
ing the probabilistic side of proactive computing.

PROBABILISTIC SIDE
We use statistics as a main technique for an al-
gorithm to connect to the specifics of users’ cog-
nitive states, and to integrate the aspects of the
probabilistic approach. If collected and allocated
properly, the statistics may reveal various types of
information, related to a user’s contextual char-
acteristics, including the user’s cognitive states,
search objectives and interests. Several types of
statistics are applied, including time detectors,
timers, selection data, mouse clicks, time inter-
vals, data interrelations, data associations and
disassociations. The given, or similar combina-
tions of statistics allow to perform the algorith-
mic computations upon a data in order to reveal
the user’s hidden cognitive states and the differ-
ent aspects of associated context settings.

COGNITIVE MODELLING
In order to find effective strategies to relate the as-
pects of human cognition to the specifics of soft-
ware systems, we explore the potentials to in-
clude the cognitive science expertise into proac-
tive computing research. Such position prompts
us to translate and to adapt the attributes of hu-
man cognitive processes into an algorithmic level.
One of the strategies to be considered is a Cogni-
tive modelling approach. We choose the cognitive
modelling methodology as a technique to design
two models of a user’s mental variations, and
thus to implement the probabilistic inference of
the user’s cognitive states during a search activ-
ity. For the purposes of the current study, we have
specified two cognitive states to be tested, that is
the user’s state of satisfaction and dissatisfaction,
expressed in relation to the search results of med-
ical terminology.

COGNITIVE SCIENCE EXPERTISE
Consequently, we use a cognitive science exper-
tise in order to define the specifics of users’ cogni-
tive processes and their representations in overt
behaviour. Later, we relate the defined cogni-
tive characteristics to a statistical data. Therefore,
the particular sequence of a statistical data repre-
sents a distinct aspect of a user’s cognitive state.
The main idea is to allocate the statistics into log-
ical, coherent sequences, chain of sequences, pat-
terns and eventually models, which will repre-
sent in the end overtly manifested instances of
users’ cognitive states.

PROACTIVE SCENARIOS
In order to detect a model of a user’s cognitive
state, we create a set of rules, allocated into proac-
tive scenarios. Each scenario has its own objec-
tive, to identify the specific type of a correspond-
ing data instance. Once, the relevant type of
statistics is detected, the initial rule will launch a
new rule, associated with a next type of statistics
in a data sequence. All proactive scenarios are de-
signed around different aspects of users’ context
and their associated cognitive states.
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Figure 1: Representation of a model matching process

A model is detected through its gradual approximation by proactive scenarios. During model progres-
sion, the algorithm is set to estimate a probability of a user’s moving towards the closest threshold.
Here we apply the Bayesian statistics, where given the evidence of previous user’s actions, we estimate
the probability if model’s data will keep matching the user’s data until the end of an active model. If
the algorithm estimates positively the user’s future actions, the system will launch proactive mediating-
actions, corresponding to the needs of a current situation. The thresholds are the points on a model,
which correspond to a percent representing the status of a model progression. The objective of thresh-
olds is to mark the absolute endmost moment of triggering the corresponding proactive actions.

RULE’S ENGINE
All proactive scenarios are managed by Rules En-
gine, representing the main part of the proactive
system. The compound rules of proactive scenar-
ios are processed by Rules Engine, which is re-
sponsible for storing, executing and iterating the
rules [2].

CONCLUSIONS
The presented steps of ongoing experiments aim
to apply the cognitive modelling as a key strat-
egy for implementing the probabilistic aspects of
a model estimation. The given approach allowed
us to update the initial system framework, and
thus to delineate the new guidelines for the up-
coming implementation procedures. Our future
work will respectively consist of a further frame-
work elaboration and its empirical assessment.
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