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Abstract. In this paper, we propose a model of
information retrieval (IR) system design based
on the ideas of: a multi-dimensional space of
information-seeking strategies; dialogue
structures for information-seeking; cases of
specific information-seeking dialogues; and,
scripts as distinguished prototypical cases.
These concepts are integrated within a
framework of IR as interaction.

1. Introduction: Information
Retrieval as Interaction
As the processes of query formulation and of
inspection and judgement of retrieved data items
are inherently interactive, we will understand IR
itself as interaction, and in particular, as
human-computer interaction. This notion
involves two aspects. The more static aspect can
be cast into the following question:

* Given a certain situation in the dialogue
session, what are the relevant documents in
the database?

Traditionally, researchers in information
retrieval (as well as in the database field)
assumed that it suffices to look at the current
query and to identify the alleged relevant
documents by a procedure that computed those
documents that matched the query according to
a given retrieval model. However, as the user is
in most cases unable to formulate a query
expressing his or her information need precisely,
the second aspect of the information retrieval
process is extremely important:

¯ How can the interaction be structured in a
way that supports the user in inspection,
judgement and query formulation?

This question has also resulted in a number of
approaches, ranging from simple "browsing the
database" approaches to sophisticated dialogue
and user models. Apart from the formal
differences, most of the approaches capture the
overall structure of a given dialogue by assuming
that it is governed by the user’s information
seeking strategy.

A space of information-seeking strategies (ISSs)
might be characterized by dimensions such as:
goal of interaction; method of interaction; mode
of retrieval; and, level of information interacted
with (Belkin, Marchetti & Cool, 1993, Belkin 
Cool 1993). If these dimensions were
orthogonal, with dichotomous values, we could
identify sixteen distinct ISSs. If they took
multiple discrete, or continuous values, we could
identify regions of the space near each of these
sixteen extremes.

We suggest that for each such region, there might
be some general ’optimal’ pattern of interaction,
which could be construed as a general ’script’ (cf
Schank & Abelson 1977) or plan for a dialogue
between the user and the rest of the system, when
that region is relevant to the user. Such a plan
would be specified in any particular interaction
according to such factors as the task which
brought the user to the system, the domain of
discourse, the contents and structure of the
information resources, and various
characteristics of the user.

The notion of scripts or schemas has been
employed in several top-down approaches to
discourse planning. However, it was also used in
bottom-up case-based planning of multimedia
presentations (cf MacNeil 1991). In the domain
of information seeking dialogues, we have a
certain variety of possible ways how to realize a
given strategy with the functions/options of a
specific system. These "ways" may be obtained
from dialogue sessions, and may therefore be
regarded as ’cases’ in the sense of case-based
reasoning (CBR). Since each of the cases can 
related to (at least) one of the strategies, the set
of cases in the library is partitioned. Now, we are
in a position to ask: Can we distinguish one of the
cases related to the same strategy as a prototype?
Such a prototype - called script - may be used
as a starting point in the planning process, since
it is reasonable to start with a prototypical case,
when we want to realize a certain strategy. As the
specific problem may require modifications of
the solution proposed in the first place, we have
to look for another member of the class of cases
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to solve the problem. However, this may not
suffice, since from the user’s behaviour we
might conclude’ that she is actually preferring
some other strategy. Then we have to switch to
some other class of cases.
The concept of cases of information seeking
dialogues was employed in the MERIT IR
system interface (cf Stein, Thiel & TiBen, 1992,
Titen 1993a,b). Here, we show how the
case-based approach of MERIT can be given a
systematic foundation by incorporating within it
the concept of ISSs, and demonstrate the validity
of our general approach to IR system design by
examples taken from that enhanced system.

2. Dialogue Structures for
Information Seeking

A formal model of information seeking
dialogues (the "Conversational Roles Model" 
COR, cf Sitter & Stein, 1992; Maier & Sitter,
1992) gives the possibility of describing such
dialogues at the discourse act level. Basically,
this model def’mes the kinds of dialogue acts
available and their possible relationships. For
instance, an information offer or request for
information can be accepted or rejected by the
addressee, which would then require different
possible responses; or the decision of how to
proceed is postponed by inserting a clarifying

subdialogue where the conditions for this
decision are negotiated or backing information is
exchanged. The model was influenced by the
"Conversation for Action" model proposed by
Winograd and Flares (1986, p. 64 ff) where
discourses are interpreted as "negotiations". We
extended their model for the situation of
information seeking dialogues, applying some
concepts of Systemic Linguistic approaches to
discourse modeling (cf Fawcett et al., 1988) and
Rhetorical Structure Theory (Mann 
Thompson, 1987)..

Figure 1 represents a recursive transition
network as the basic schema of COR: Circles and
squares represent the states on the top-level of
the dialogue (circles are within a dialogue,
squares indicate terminal states). Arrows
represent transitions between two states, i.e. the
dialogue contributions. A and B are the
participants, A referring to the information
seeker, B to the information provider. The order
of the parameters indicates the speaker - hearer
roles, the first parameter indicates the speaker,
the second the addressee. The dialogue
contributions (transitions) are themselves
transition networks which may contain
(sub-)dialogues of the type of the basic schema.
The presentation in figure 1 displays a variety of
underlying categorizations of the dialogue



contributions by graphical means (eg,
orientation of arrows and placement of circles
and squares). The main ideas can be described as
follows: The bold arrows between the states <1>
and <5> represent two quite ’idealized’
straightforward courses of a dialogue: A utters a
request for information, B promises to look it up
(possibly skips the promise) and presents the
information, A is satisfied and finishes the
dialogue.B offers to provide some information
(anticipating an information need of A), 
accepts the offer (or part of it), B provides the
information, A finishes the dialogue.

However, such simple courses of actions are very
rare in more problematic information-seeking
contexts. Participants often depart from that
straight course which, besides, is not perceived
by them as an unexpected ’deviation’. Dialogues
are highly structured and normally contain a lot
of corrections, retractions, embedded clarifying
sequences, etc. In our work we attempt to
overcome reductionist conceptions of dialogues
as iterations of question-answer pairs which
seem to build the basis for most of the classical
interfaces to information systems.

The COR network covers the illocutionary
structure of dialogues, but does not supply means
for a specification on the thematic level. Since
the thematic level governs the selection of the
contents communicated in the dialogue acts, it
plays an essential role in dialogue planning. If
we want the system to engage in a meaningful
cooperative interaction with the user, we have to
address this question by supplying a prescriptive
addition to the -so far descriptive- dialogue
model. We perceive actual dialogues as
instantiations of more abstract entities - called
scripts -, each of which represents a class of
concrete dialogues. These are not arbitrary
representatives of a class of interactions. Instead,
they possess a ’prototype’ property (in the sense
of Rosch at al. 1973).1 This means they are
idealized discourses, which are easy to
understand etc. because of a certain
well-formedness. The real dialogues which are

1. Note that although a script is a dialogue, it is abstract
in the following sense: It reflects idealized defaults con-
ceraing the dialog parmers and the task. In a realistic
dialogue which evolves in a non-idealized situation these
defaults may b* replaced, eg for a specific query there may
be too much or no relavant data. The structure of the
dialogue will then be changed accordingly.

instances of these entities will be more complex
(with cycles, subdialogues, branches etc.).

The classes comprise dialogues that show a
similar basic pattern. Usually these patterns are
closely related to certain strategies which are
pursued by the user during her interaction. A
collection of such dialogue plans is the basis for
selecting an appropriate plan for a given
information need. Once a plan has been chosen,
it provides suggestions to the user how to
continue in a given dialogue situation as well as
specifications of cooperative system reactions.

On the implementation level, we represent
dialogues as sequences of dialogue steps. The
internal structure of a dialogue step is given by
two parameters: The perspective of the step, and
its implementation. The perspective determines
the topical spectrum that can be addressed in this
step without destroying the thematical
coherence of the dialogue in general. Similar
notions have been proposed by McCoy (1986) 
the area of natural language interfaces and
Reichman (1986, 1989) who takes a discourse
analytical approach to multimodal dialogues.
The second component of a step describes the
possible and actual ways to implement the
corresponding dialogue step. It may be
implemented by a single dialogue act. In this
case the variety is given by the different forms
the utterance may have. For instance, the
presentation of a certain set of data may be
realized as a list of the data records, as a table, or
as a graphical presentation. However, the step
may also be realized by a certain sequence of
dialogue acts which then build a subdialogue
that may -according to the COR model-
replace the single act. Thus, we have a means to
prescribe a certain act as appropriate in the given
situation, but allowing the user to realize this in
a way she prefers, e.g. by requesting context or
help information.

The selection of a certain dialogue plan in the
starting phase of the dialogue can be based on a
specific user’s preference, or on a formal
criterion, eg. minimal number of exchanges.
However, going beyond purely subjective or
more or less reductionistic criteria, we think that
this is a matter of experience. The decision
should be backed by the experience gathered in
previous dialogues, with the same user or others,
which have been successful in fulfilling their
information needs.

An approach to problem solving based on past
experiences is pursued in the area of case-based
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reasoning (CBR). In our experimental work, 
adapted the ideas of CBR to the requirements of
a user-guidance component (for details cf Tiren
1991, 1993a,b; Stein, Thiel & TiBen 1992),
which was developed as part of a prototypical
multimedia information system.

3. The MERIT System

The idea of regarding the information retrieval
interaction as a ’conversation’ between the user
and the system was the basis for the design of the
MERIT system. Although the interaction is
mainly graphical, i.e. based on direct
manipulations of screen objects, it is
nevertheless structured according to
conversationalpatterns. The COR model
provides the general scheme for interpreting
menu selections etc. as dialogue acts of the user,
and, allows identifying appropriate
continuations of an ongoing dialogue. While this
aims at a coherent dialog guidance on the tactical
level, the overall structure of the dialogue is
determined by a dialogue manager (CADI, cf
Tigen, 1991), which applies a "case-based"
approach to user guidance. In order to "... solve
new problems by adapting solutions that were
used to solve, old problems." (Riesbeck 
Schank, 1989, p. 25) the user is offered 
selection of cases that were stored in the past
representing successful retrieval sessions. The
proper cases, which are stored in the case library,
are somewhat simpler (avoiding unneccessary
loops etc.) but since they are derived from real
dialogue sessions, they may be not so ideal or
elegant as a script. (Remember that they reflect
the search behaviour of a certain persons who
may not have found the theoretically best
solution, but a working or successful one.) Of
course, such a case has to be adapted to the user’s
current information need, e.g. by modifying the
sample query, or, the proposed presentation form
of the retrieval result. In the MERIT domain of
research projects, programs, and publications
there are for example cases like: "Projects about
tutoring systems in the current RACE program",
"Overview about ESPRIT projects concerning
intelligent interfaces", "Looking for university
partners with project experience in
text-generation".

Stating restrictions in a query form sheet allows
accessing the database without noticing its
internal relational structure. The presentation
component of MERIT employs a set of generic
forms (graphs, tables, fists etc.) which allow for

an adequate visualization (cf Kerner & Thiel
1991).

At the beginning of a dialogue session, the user
can either choose among an offered preselection
of basic cases, or she may use the CADI system
to retrieve a case in the case library (cf Til3en,
1991). Then she usually gets a query form
representing the relevant subset of attributes
which are specific to the current case and
dialogue state. After this query step (user’s
request), the retrieved data are shown in one or
more subsequent steps at various levels of detail
(the system’s inform/presentation steps). The
number of presentation steps and selection of the
generic presentation form is pre-defined by the
current case, but the user also has the opportunity
to change the presentation form or the level of
detail in each step, thereby altering the current
case to some extent. Several additional
functions for modifying cases, perspectives, etc.
are provided by the CADI component (cf Tilden,
1993).

Whenever the user wants the system to
memorize the current dialogue path with all its
modifications, he can use the CADI system to
compose and store a new plan and thereby
augment the library of dialogue cases. As one
can generate a very large number of possibly
useful dialogue cases this way, a classification of
dialogue types considering information seeking
strategies is desirable to enable the user to find
an appropriate strategy.

4. The Concept of a Space of
Information Seeking Strategies

The concept of a multi-dimensional space of
information seeking strategies does seem to offer
a means for identification of some general types
of information-seeking dialogues. In the
four-dimensional space suggested by Belkin,
Marchetti & Cool (1993), for instance, each
’quadrant’ of the space could have associated
with it an interaction structure specific to that
region. This would, of course, be a rather general
dialogue, but it could form the basis for case
specification at more detailed levels. Each
general interaction structure, or script, could also
serve as a substructure within other scripts, thus
defining means for movement from one region
of the information seeking strategy space to
another. And individual cases could use
sub-sequences of these scripts as models for
parts of cases. This concept could lead us to a

11



poly-hierarchical classification of scripts and
cases.

The idea of ISSs is meant to respond to and
formalize the observation that when searching
for information in some knowledge resource
such as a textual database, people engage in a
variety of different behaviors. Not only do
individuals differ from one another in their
interactions with such databases, but any one
individual might do different things at different
times. Indeed, even within the course of a single
information-seeking episode, an individual will
often change from one form of
information-seeking to another. For instance, a
person might begin an information-seeking
episode by searching for some specified item;
having found it (or not), the person might
continue by browsing among other items that are
conceptually (or physically) close to the original
one; having found something of potential
interest, the person might look more closely at it,
in order to see if it will be useful; and so on.

We would like to be able to characterize this kind
of behavior in such a way that would suggest
means for supporting users in their various ISSs,
and especially in their movement from one ISS
to another. A means to accomplish this is to
identify underlying dimensions of these
behaviors. Doing this leads directly to the
concept of a space of ISSs, in which any one
particular kind of ISS is associated with some
region in that space. Belkin, Marchetti and Cool
(1993) proposed four such dimensions (Figure
2), which we use in our example system design
here.

scanning searching
METHOD OF INTERACTION

learning selecting
GOAL OF INTERACTION

recognition specification
MODE OF RETRIEVAL

information meta-information
RESOURCE CONSIDERED

Figure 2. Dimensions of information-seeking
strategies (after Belkin, Marchetti & Cool, 1993)

Using this model, any information-seeking
episode can be described as activity within one
region, characterized by the values along the
dimensions, and by sequences of movement

from one region to another. Such a model
suggests that specific support for the ISSs can be
based upon knowledge of where the users lie on
these dimensions, and upon prototypical, or
possible, sequences of moves. The latter could
consitute a grammmar of ISSs.

5. -The Relationships Among ISSs,
Dialogue Scripts, and Cases
In general, we can construe the underlying
model of the MERIT system as being based on
the identification of cases of information seeking
interactions, which are specific to particular
goals, tasks, domains and users. These cases are
instantiated by using a general, formal model of
information seeking dialogues as the underlying
representation which defines the structure of the
case, with the surface level being based on an
analysis of the requirements of the specific task
being engaged in.

To illustrate how this might work, consider the
following example. Any information-seeking
episode begins with a common sequence, as
follows:

1 sys Here’s what we can do

(offers choice).

2 user Let’s do this (chooses

one ) 

3 sys OK, here’s how we’ll do

it (presents plan and means for

accomplishing script).

(note that this sequence can be iterated several
times, as necessary.)

On the formal level these steps are seen as a
well-formed sequence of discrete discourse acts
(A: offer-> B: accept -> A: inform) which build
a complete dialogue cycle according to the
COR-model. In this cycle the plan or script for
the subsequent dialogue is negotiated. Thus, the
focus is mainly on the dialogue planning itself
(on a meta-level) rather than on the specification
of items of interest. This sequence may get
extended or structured without changing this
overall function, e.g. when the user revises his
decision and makes another choice, or when he
initiates a subdialogue in order to get more
information on the system’s offer or the
suggested plan. An elaborate dialogue interface
should account for such modifications.

The choices offered in this sequence correspond
to ISSs associated with the relevant region of the
space. Our first example continues in the region
of the ISS space defined by interaction via
searching, with the goal of selecting, by
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~ec~cation, in an informa#on reso~ce.
Interaction in this space would be based on the
~llowing pmmtypic~ ~ogue:

4 user Find me something that
corresponds to this
(specification of kinds of items
to be retrieved).

5 sys a. Here’s something
that you’ll like (presents the
one item found, in specific
detail).
b. Here are some things that
you’ll like (presents the set of
items found, in overview).
c. I can’t find anything like
what you asked for.

6 user a. l.I like this.--> 7
2.I don’t like this.

--> 6c
user b. i. Let’s look at

this one (chooses one from list)
sys 2. Here (presents item

in specific detail).
user 3. I like this. --> 7

4. I don’t like this.
sys 5. How about one of

these (presents list)?; or, 
nothing left in list --> 6c

sys c. Here are some ways
that we might be able to find
something you’d like (presents
set of suggestions for
continuing search, modifying
specification,or changing
script)

user i. Let’s try this one
(chooses). --> 

2. Let’s quit. --> 9

7 sys Shall we save this and
continue?

8 user a. Yes. --> 6b.2. or 6c
b. No, let’s continue.

--> 6b.2. or 6c
c. No, let’s just quit.
d. No, let’s just save

this and quit.

9 sys What would you like to
do with what’s been found
(presents list of choices of
action)? [conditional on
something having been found]

I0 user This (chooses
something).

ii sys Goodbye.

This interaction sequence allows the user to
specify a criterion according to which
information items will be retrieved by the
system, for judgement by the user as to whether
or not they are relevant. It also allows the user to
modify the initial specification, according to a
set of tactics relevant to that particular situation.
The set of tactics could be within the given
script, or they could be an invocation of another
script, such as that one for browsing through a
meta-information structure for learning by
recognition (e.g. display of a thesaurus).

According to the formal COR-model this
sequence can be interpreted as follows:

* The steps 4-6.a build a second dialogue cycle
(A: request -> B: inform -> A: evaluate; or:
A: request-> B: regret). Here, the main topic
or hypertheme is the specification of items to
be retrieved from the database.

¯ The 6.bl-4 steps are interpreted as a
subdizlogue (in 5.b) initiated by a user’s
request for more detailed information on one
of the retrieved items. 6.b5 is a system’s offer
which also initiates a subdialogue with a
similar function, i.e. to elaborate on
information already given in overview.

, With 6.c the system turns again to the
top-level of the dialogue offering a set of
tactics for continuing search or for proceeding
with a new dialogue plan. The sequences 7-8
and 9-10 can also be seen as negotiations on a
meta-level where the system requests advice
how to proceed. However, they are related to
specific other steps, e.g. the user’s relevance
judgements or decision to quit the dialogue.

Our second example script is that of an ISS in
the region defined by interaction via scanning,
with the goal of learning by recognition, in a
meta-information resource. This dialogue begins
with the initial three steps common to all
information-seeking episodes (see the previous
example), with the first step enumerating the
possibilities in this region (e.g. learning about
searching vocabulary; learning about relations
among institutions), and the third specifying
how any one task might be accomplished (e.g.
scanning in a thesaural display). Our example
continues after the user has chosen a task and
method, as follows:

13



4 sys a. You can look at
the overall structure of the

[name of meta-information
resource] --> 5a, or

b. I can suggest a
possible starting point from
which to view the structure -->
5b, or

c. You can specify

a starting point from which to
view the structure --> 5c

5 user a. OK. --> 6a
b. Let’s start from

this one (selects a starting
point from the display) --> 6a

c. Here’s a starting
point --> 6a, 6b

6 sys a. Here’s the part of
the structure that you wanted to
see --> 7

b. I couldn’t find
what you wanted in the
structure. Here are some things
that you could do --> 4

7 user a. Show me the
structure around this item
(selects from display) --> 

b. I like this
(selects from display) --> 

c. Let’s quit --> i0

8 sys Shall we save this and

continue?

9 user a. Yes --> 7a
b. No, just continue.

--> 7a

c. Yes, but quit.
--> i0

d. No, and quit.
--> i0

10 sys Goodbye.

This interaction sequence allows the user to
learn about some aspect of the data, and data
structures within the system, for instance, about
search term vocabulary. The description of this
sequence is somewhat abbreviated, in
comparison to the previous one, as we have not
included some possible courses of action which
might be relevant in case of a failure. Notice that
in this sequence, there is no idea of doing a
specified search, but rather the user browses
from one term to another, saving those that she
likes, until enough has been learned, for
whatever purpose brought the user to this ISS.

Next, we consider a single information-seeking
episode, and describe it as instantiations of

aspects of the two general scripts we have
outlined above; that is, a case. Consider the task
of preparing a proposal for a research project to
be submitted to a European funding agency, and
especially consider the sub-task of f’mding good
partners for a proposal. The information
resource that is available is a database of
previously funded projects, which has
descriptions of the projects and the names and
addresses of institutions and people who worked
on these projects. The user in this situation is a
person in a research institution, who has already
done some work on this issue. This case is
outlined schematically in figure 3. There, we
indicate the dialogue act associated with each
case step, and the specific action performed by
the user or the system. Briefly, this case goes as
follows (the numbers refer to the corresponding
steps in figure 3).

The system offers the user the range of tasks it
can support (1); the user chooses the task:
Finding Partners on a Topic in a Program (2). The
system displays the ways in which this task can
be accomplished, which include starting with: a
desired topic statement; a known project; an
institution; or, a person (3). The user chooses 
start by specifying a topic (4). This instantiates
the topic specification case. The system displays
the procedure for specifying a project topic (5),
and the user inputs a topic description (search
term (6). In this example, the system informs the
user that there is no project in the database
indexed by this topic description (if something
had been found, it, or they, would have been
displayed) (7). The system then suggests to 
user ways to try to get something, which include:
modify the topic description; begin again with a
known project title or a known person; or learn
about topic terminology used by the database
(8). The user decides to learn about topic
terminology (9). This decision leads the user 
the second script described above. The system
then explains to the user that learning about topic
terminology can be done using a thesaurus (10).
The system then shows the user some
recommended starting points for browsing in the
theseaurus. These starting points are based on
the user’s initial search term, compared to
previous cases in which that term has appeared,
although not in the topic description field. The
suggested terms will be topic terms that have
appeared in similar cases. The possibilities are
also given for the user to look at the structure of
the thesaurus as a whole, or to enter some other
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Figure 3. Schematic diagram of the example information seeking episode (case).

specific term as a starting point (11). This user
chooses one of the recommended terms (12); the
system then displays the thesaural structure for
that term (13). The user recognizes one of the
displayed terms as being relevant to her interests,
and selects it as such (14). The system asks the
user if she wants to search for projects on this
topic (15), and the user says yes (16). The system
then displays the project topic search form (with

the selected term f’dling the appropriate slot) for
user confirmation. This returns the user to the
first script of this information-seeking episode,
selecting by searching with specification in an
information resource (17). The user confirms
that the query is correct by selecting the "search"
button (18), and the system retrieves and
displays the projects in the database on the
specified topic (19). The user recognizes the
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name of an institution associated with one of the
projects that she is familiar with, and goes away
happy (20).
Our example case shows how the interaction
follows prespecified, yet highly flexible
dialogue structures for specific regions of the
ISS space. The case described above illustrates
how the different sequences are responsive to the
preexisting knowledge state and goals of the
user, and how these conditions lead to specific
case sequences, branchings, and subcases. In
particular, it shows how scripts are associated
with regions of the ISS space, how scripts can
provide prototypical structures for guiding
individual interactions, how movement is
possible from script to script to support changes
in ISSs, how scripts can index cases, and how
cases can be used to guide interaction and to
suggest new patterns in the current case.
Notice that associating cases with ISSs
automatically indexes them for subsequent use,
according to the choice of ISS by the user. And
if no cases are available for a particular region,
then the default interaction will be based on the
general script for that ISS, which thereby
provides the structure for the development of a
new case.
The performance of the system as a cooperative
retrieval interface depends on the
appropriateness of the given cases and scripts.
Since this can only be decided by experiments,
the provision of scripts should be based on an
evaluation. Such an evaluation has been
designed for the MERIT system, and will be the
next step in the development of this approach to
information retrieval system design.

6. Conclusions
We have suggested a model of IR system design
that provides a means for supporting users in
their various information-seeking strategies,
especially in their movement from one to
another, through the specification of
relationships among ISSs, dialogue structures
and cases of specific information-seeking
dialogues. This model is cast within a larger
framework which views information retrieval as
interaction, and for which the central problems
of IR system design become problems of
supporting users in their various information
interactions.

Among the advantages to this approach to IR
system design are that it is based on a principled
argument for the construction and use of cases of
information-seeking dialogues, and that it
allows a natural means of indexing such cases
according to general dialogue structures or
scripts, which are associated with the goals,
knowledge and behavior of the user of the
system. In addition, it offers a natural and
effective means for involving the user in the
interaction, through offering the user choices for
interaction strategies at appropriate points, thus
reducing the case retrieval problem
substantially.

Despite these advantages, several issues remain
to be addressed before we can properly make
claims about the effectiveness of this model.
First, it is necessary to do more empirical
specification and validation of the dimensions of
ISSs, which until now have been based primarily
on informal reanalysis of existing data. And, of
course, it is necessary to evaluate the
performance of such a system. Both of these are
now ongoing projects, the former being
investigated at Rutgers University, and the latter
at the GMD-IPSI, where an evaluation of the
MERIT system using this model will be carded
out.
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