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Decision management and decision support systems are themes under investigation for several decades, and

both research areas provided contributions for the quality of decision making processes. However, little
work has been done in the aerea of decision follow-up, especialy regarding decisions made during
meetings. In this paper we analyse the concepts related to this problem and we propose a solution based on
mechanisms supported by computer to assist the formalization of meeting outcomes, and to provide decision

follow-up.

1 INTRODUCTION

One important area vastly investigated in the
literature is the area of Decision Support Systems
(DSS). The main goa of these researches is to
improve the decision making process through the
use of this technology.

One of its sub-areas is related to the follow-up
process of decisions made. Once a decision is made,
there is a lack of information about how its
implementation take place, who is involved and
making use of which resources and what are the
current problems. As a conseguence to this fact,
decisons are wrongly implemented or not
implemented at all. Often, decisions that are
implemented without the necessary follow-up may
generate outcomes, different from those planned at
the time of the decision. Besides that, cultura
barriers and the lack of appropriate tools induce just
informal links. As a result, important decisions are
not properly or timely implemented (Borges, 2002).

The mechanisms used nowadays to provide
decision follow-up are more based on user efforts
than on system efforts, like for example, informal
conversations, free emails, project management
tools, workflow systems and simple to-do list tools.
However, alot of datais constantly created by users,
either through documents, electronic
communication, phone calls, reports, and so on,
which could be used to automatically provide some
levels of follow-up to decision makers and to
decision implementers.

Valle C. and Prinz W. (2004).

Several initiatives were and still are done in the
direction of capturing the rationale generated during
meetings and interactions in a decision-making
process (Keen,1987), (Kraemer,1988),
(Kleidorfer,1993), (Santhanam,2000). This research
considers another perspective, which is focused on
the steps that take place after decisions are made
during meetings. Our idea is based on the
formalization of meeting outcomes with decisions
made explicit and a set of automatic mechanisms to
analyse, categorize and provide awareness
information based on email content analysis related
to the decisions made.

With these ideas we aim at improving the
communication between decison makers and
meeting participants with those people who readly
implement the decisions. We also consider that these
types of automatic support can improve the track of
decisons using the data users aready generate
"naturally"”, in order to improve decision quality, but
aso to make users aware of problems and decision’s
implementation.

This paper is organized in the following way:
section 2 shows some related work, section 3 shows
the problems handled in this research, section 4
presents the concepts used in this research, section 5
presents a set of mechanisms identified to solve
problems presented in section 3 and, findly, in
section 6 we raise some conclusions up to this
moment.
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2 RELATED WORK

In (Wiberg, 2001) the author presents a mobile
physical/virtual meeting support system intended to
support knowledge management (KM) in mobile
CSCW, named RoamWare. One of the objectives of
the project was to support the transformation from
socialization to externaization so that informal
meetings could be made explicit and used in
knowledge processes. The Roamware system is
designed to support people who are moving around
and participate in different mobile meetings. The
system is intended to be used in the background
while walking around, collecting data about other
co-located persons who also have the system
running. The idea is that the collected information
will be used in later setting when the users are
geographically dispersed from each other.

In (Borges, 2002) the authors discuss the use of a
post-meeting support workflow-like solution where
working plans can be described and enacted. The
proposed solution is a system combining a process
design tool with a workflow enactment tool.
However, given the ad-hoc nature of the processes
described in the paper, the authors suggest that a
commercial  Workflow  Management  System
(WfMS) alone would not be enough to support the
requirements of the scenario of post-meeting phases.
Even with the adoption of a WfMS for process
enactment, additional monitoring tools are proposed.

In (Costa, 2000) the authors propose a solution
for supporting meeting report processes, based on
the notion of genre and systems of genres. The idea
of this system is to support and help meeting
participants in the process of creating and
dissemination meeting reports. The system is
composed by two tools, an analysis tool, which
helps users identify meeting genres and a reporting
tool that guides users in the production of meeting
minutes.

All these approaches are vaid and have
considered different perspectives of the complex
problem of providing decision follow-up related to
meetings. In the following sections we provide more
details regarding our solution.

3 DECISION FOLLOW-UPAND
MEETINGS

Our proposal looks at decisions made only in
meetings, since meetings are one of the most
common practices where decisions are made
(Simon,1966),  (Stefik,1987), (Nunamaker,1997).
Our decision follow-up mechanism is going to be
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related to post-meeting activities and our starting
point will be the meeting minutes with decisions
made explicit.

Decision meetings are not isolated events. They
are part of a continuous cycle of premeeting,
meeting and post-meeting activities (Bostrom,1993).
The meeting itself is the most visible part of this
cycle, but the other components are always present.
Making premeeting and post-meeting activities
explicit may be the first step to enhance the whole
cycle and thus, to obtain better decisions as a final
result. All the three phases can be considered equally
important, since they deal with different aspects of a
decision. Nevertheless, few tools have been
proposed to support premeetings and post-meeting
phases. In (Borges,1999) the authors detail the
premeeting phase and its relation to meetings. While
in (Hayne,1999) and (Nunamaker,1997) the authors
discuss the meeting particularities.

The post-meeting phase is when the
implementation of the decisions is executed. This
stage contains activities to be carried out by people
not necessarily present in the meetings. Its activities
include dissemination, monitoring implementation
of the decisions and clarification of ambiguous
decision details. We believe this phase involves
knowledge that can be useful in future instances of
the cycle. Experiences of the implementation phase
can provide indicators for new meetings, and stories
about what was implemented with or without
success (Vale2002). And last, but not least, new
decisions may appear during this phase. These
decisions may or may not be related to other
decisions made, but they should be observed and
checked as those related to meetings.

Decision follow-up can be made through several
management tools (e.g. project management tool,
workflow systems, intranets, document management
system), depending on cultural, organizational and
financial reasons one or a combination of them can
be used. But there is a common denominator for
almost any modern organization, which is one of our
beliefs to provide decision follow-up: the electronic
communication. Communication is one of the richest
components of the whole decision making process.
It is through communication channels that people
exchange knowledge and opinions, raise problems
and solve them. Our proposal is based on the idea
that formalizing decisions in an electronic format
should be the first step to provide decision follow-
up; and the second step should be the analysis of
related electronic conversation.

Communication can be realized in different ways
(synchronoudly, asynchronously) using different
channels (text, voice and images) and supported by
various tools (telephone, fax, email, chat, discussion
forums, videoconference, voice conference, etc).
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In decision follow-up, communication seems to
be one of the most important aspects to be observed.
Actually, forma or informal communication are
used to transmit information an knowledge, to make
new decisons, to externalize problems and
successful stories, and so on. Since we am at
discussing how computers can support decision
follow-ups, especially based on the information
available in communication processes, our analysis
will be restricted to the possibilities supported by
computers.

4 DECISION FOLLOW-UPBASED
ON ASYNCHRONOUS
COMMUNICATION

Many users rely on emails to get up to date
information about projects, tasks, responsibilities
and track of on going processes. Email has great
advantages over other tools. It is ssimple, not costly
(except the storage costs, which are becoming very
high), it is already accepted as a communication tool
in most organizations and it supports asynchronous
communication. On the other hand, e-mails are not
easily structured. Some available tools provide basic
mechanism to organize them in folders, sub-groups,
by sender/receiver, incoming and outcoming
messages, but the context of the messages and
mostly their contents are not analysed by these
mechanisms.

In the case of decision follow-up, emails can be
very useful. Many project leaders, mainly of
distributed projects, rely on email to catch up with
information. Despite the information being there, its
content analysis has to be made by users. If a user
realy desires to structure a conversation, not only
based on the "subject” field of the email messages,
the user would have to read each message again and
create “"artificial" structures to store them in a
meaningful way.

This proposal aims at building a combination of
mechanisms to provide decision follow-up looking
at asynchronous communication based on e-mails.
One reason for that choice is based on the fact that e-
mails are one of the most successful electronic
communication tools, with a stable utilization across
organizations (Levitt,2003). In (Wired,2003), the
study done shows that for power users, typically
better educated and higher earners (managers), it is
necessary to spend about 2 hours or more daily on e-
mail, often beyond four, not only because of their
direct participation in the communication process,
but also as a person who receives copies of others

emails to be aware about on-going projects they are
involved in.

5 SYSTEM DESCRIPTION

The mechanisms proposed aims at providing four
main groups of functionality: a forma
documentation of decisions made, through the
outcomes of meetings; the content analysis of
messages related to decisons made; the
categorization of messages related to decisions
made; and awareness (notification and categorized
messages) about the follow-up process of decisions
made (Figure 1).

Meeting
Minutes

Emails ——> 14 Server

y

Content Analysis
Mechanims

Categorization
Mechanism

Awareness
Mechanism

Decision Follow-up
Mechanism

Follow-up <

Figure 1: Components of the decision follow-up
mechanism

Formal Documentation of Meetings. We are
proposing for the starting point of decision follow-
up, a mechanism to formalize the decisions or to
make them explicit. We propose the use of a specid
type of email, based on a template, where a meeting
participant writes the minutes in a semi-formatted
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way, pointing out decisions made which are going to
be used to trigger the decision follow-up process.
The filling out action of this form should be done,
ideally, during a meeting execution. The fields
proposed in this email template are supposed to
represent different categories of information. Firstly,
general information should be provided, followed by
the objectives of the meeting and the name of the
attendees, or participants.

During the meeting activity, the noter should list
each topic discussed, followed by any sub-topic,
plus the details about the "to-do-list", and who is
going to take the responsibility, when the actions
should be done. And if applied, the noter could
classify the type of topic/sub-topic and define if it
should be followed-up or not. The template should
contain 1 or N topics with 1 or N sub-topics. The
number of them will be determined during the
meeting execution. For each topic or sub-topic we
propose the use of a"type" field, which will have as
initial values. decision, idea/suggestion, simple
presentation of a topic, simple comment,
explanation, question, answer, not applicable; and
other (with blank field).

Considering a participant of the meeting will
execute the activity of taking notes and filling out
the email template, the decisions would somehow
become explicit, either in the explicit classification
of topics and sub-topics, or in the "to-do-lists' or a
combination of them.

At the end of the annotation process, afirst parse
could be made to create a summary of what was
considered decision, what was not and ask for user
confirmation. For this first parse tool, we consider to
use the explicit fields val ues content analysis.

We would like to emphasize that in a rea
situation this effort of classifying meeting topics as
decisions to be followed-up, may be more adequate
to decisions regarding innovative ideas, projects, or
decisions that demand high level interaction among
different people, to decisions that offer high critical
degree of implementation, or to decisions considered
risky.

We are aso considering that at least one
responsible for each decision made must be
assigned. Thisisthe first user to be informed about a
decision follow-up.

After the minutes are ready, the message should
be sent via email to participants and to all people
who should be informed about decisions, actions and
needs.

Tracking of Messages. After the first step is done,
with the triggering minutes email containing
decisions made, users will start to send messages to
each other related to those decisions. At this moment
we need mechanisms to check the existence of new
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messages and mechanisms to categorize them,

according to their nature (E.g. new decisions,

problems related to decisions, new meetings, etc).

For this phase we plan to have agents working at
the mail server side, analysing the entrance of new
messages and their contents. It is predictable to be
necessary to develop the following agents:

- A content analysis agent: this agent will be
responsible to analyse each new message and
Separate them as a new input to the decision
follow-up mechanism (E.g. message containing
meeting minutes), or follow-up messages (E.g.
messages related to meeting minutes or to the
decisions made contained in any meeting
minute), and finally, not related messages (E.g.
messages out of context, or private messages).

- A categorization agent: after the first agent has
done its work of filtering the different types of
messages, a second analysis has to be executed
to categorize the messages by another agent.
This agent is supposed to create virtual links
between messages, so that decision follow-up
categorizations can be generated. Every
message has to pass through this analysis and
the agent will try to relate the message to one or
more decisions made.

At this phase of the research, it is still not clear if
it is going to be possible to allow free-mail text or if
the messages in the context of decisions should be
semi-structured to make the analysis made by the
agents feasible and meaningful. Ideally, we would
prefer to allow free-text.

Presently, there are severa tools available to
help us analyse the content and the categorization of
messages (Xelda,2003), (Levitt,2003) and (Protan,
2003) are some examples. We plan to analyse a few
of them and choose one for using in this research
with the required adaptation implemented to support
our objectives.

Awareness Mechanisms. as the final step of our
proposal, we want to develop awareness
mechanisms to provide the follow-up of decisions to
those who are involved or interested in obtaining
information about decisions made.

A decision can affect many people besides those
directly involved in its conception and
implementation. It may be of peripheral interest, for
example, to high-level management. On the
contrary, a decision will be of direct interest to
people affected by it (Borges,2002). One way of
providing the right information to the right person at
the right time is through the use of awareness
mechanism.
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Considering that not every detail about a
decision implementation is relevant to all
participants or related people, the automatic
mechanism should somehow filter the information to
provide the right awareness. For the problem dealt in
this research, we plan to develop the following
awareness mechanisms:

- Awareness about new decisions. every time a
new decision is made, people related to it
should be notified. Based on our proposal on
formalizing meeting minutes, the message
where the meeting minutes are described will
solve this first awareness need.

- Awareness about a decision follow-up: every
time a message is sent to the system, after being
analyzed, the system should provide awareness
about the existence of a "follow-up" message
related to a decision, if that is the case. At this
moment, we think to use as content criteria,
keywords related to the decisions made. The
criteria used by the system to determine to
whom it should send the follow-up is defined at
the meeting minutes participants or involved
people, combined with user preferences. The
timing of receiving this awareness should also
be user configurable. Some users may want to
constantly receive information, while others
may prefer to see them in a daily or weekly
format, just to cite some possibilities. We plan
to develop different ways of visualizing the
follow-up, for example, in threaded messages or
in graphic representations, again depending on
users preferences.

- Specific awareness based on decision life-cycle:
we plan to provide dightly different types of
awareness according to the decision life-cycle:
new decisions, problem related to a decision,
decision being changed, decision being aborted,
decision implementation ended, etc.

Besides the pre-determined  awareness
mechanism presented, the users should be able to
query the message base in order to get historical
information about decisons made and their
respective follow-up, at any time.

It is also important to provide users with the
possibility of aborting the decision follow-up. In this
case, the responsible for stopping the specific
service should inform related people, for example
with a message, the justification for the cancellation.
Or this "stop" mechanism can occur every time a
decision is finalized, but in any case we think about
using a human intervention for this procedure.

User interaction modes: we aim at having different
user interaction possibilities:

- Meseting interaction mode; this is the mode
where users will input data about decisions and
meeting existence.

- Email interaction mode: thisis the mode where
users will send emails related to decisions. We
are implementing this mode as an extension of
an email client. The basic idea behind that is
everytime a user wants to send an email, he can
decide whether to send it with alow, medium or
high level of contextualization regarding a
decision being implemented. The user can
choose to ssimply send a free message, which
should not be parsed by the content analysis and
categorization mechanisms, or he can explicit
click on a check box, thus enabling the decision
follow-up mechanisms, and allowing his email
for being used (or not) as a follow-up to others.

- Follow-up interaction mode: this is the mode
where the wuser will receive follow-up
notification and will be able to have different
ways of visudlizing it. Again, this is being
implemented as part of an email client, as an
extension. This mode includes also functionality
to enable users to configure their follow-up
profiles, i.e., a profile where the user is going to
define the rules he wants the system to follow to
provide him with follow-ups. This includes the
timing and format configuration the follow-up
should be provided.

5 CONCLUSION

At this moment, many issues considered in this
research are till open. We aim at solving them
aong the research activities so that we can provide a
solution to check the improvements on the decision
follow-up area. We are adready conscious,
beforehand, of some drawbacks predicted up to now.
We will consider them during the activities, but we
are not sure if they will be part of the research
solution.

The first impact predicted from this proposal is
the way people organize meeting minutes. Following
the idea of creating the minutes during the meetings,
make users use a form-based template, supported by
a computer or similar (e.g. handheld) to document
the outcomes and decisions. If it occurs of not, the
other predicted impact is related to the way users
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will organize the notes or even, the way meetings
organization might be affected. We expect that with
the proposed formalization, meetings become more
documented as well as the decisions made. On the
other hand, they can also start suffering from being
too formal and organized.

Another predicted impact is the use of email in
this scenario. Somehow we are changing the natural
and comfortable way users use this tool. As a
consequence of this proposal, we will have a social
impact about the use of email tools. If we choose a
"democratic" approach to send, analyze and receive
notification messages, where every message is
public, maybe users will feel constrained and so will
be the information written in the messages. Users
may not feel comfortable to have messages being
parsed and used to provide follow-up to others. On
the other hand, this change is just a matter of getting
aware about a technology, since even today all
messages running in organizational environments
can be stored, parsed and categorized if this is the
company policy. We aso count on the idea that
giving and receiving feedback can bring a socialy
related motivating and awarding perspective.
Clearly, this proposa falls in the group of
applications or mechanisms that need to be
supported by high administration levels at
organization in order to make people understand
their usefullness and limitations.

Another question to be solved is the number of
people who should be able to receive decision
follow-up. Since we am a improving the
communication between decision makers and
implementers. In this case, the number of people
should be as big as users want or need.

Related to this topic, the overload of messages,
decision follow-up or awareness has to be
considered as well. An upper level manager would
be, in this situation, a candidate to receiving follow-
up about everything in the organization or in the
group where g'he works at. But, actualy, not al the
information, and not all decisons should be of
her/hisinterest.

Some positive results are also expected. We aim
at having at the end of this work improvement about
meeting' minutes communication, decision follow-
up and awareness about on-going problems.
Somehow we expect the proposed system should
give users a payoff justifying the load they might
have while interacting with it.

We believe that with the help provided by such
mechanisms, better decisions could be made and the
timing to react over problems could be reduced.

Looking at the related on going research, we see
two interesting approaches to be investigated. One is
the integration of this proposal to a DSS, in order to
combine the decision follow-up with the rationale
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used to make each decision. Another approach can
be a research looking at the possibilities of re-use of
experiences gained through the decision
implementation process and how this decision
follow-up can be used as "lessons-learned”.

This research is under development, and there
are currently two investigations taking place: one
related to the definition of the adequate form-based
minutes with decisions represented explicitly, and
the other the extension of the email client
capabilities to support the mechanisms proposed.
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