





4. In-meeting decisions — Second
Messenger
Second Messenger is a system that focuses on encouraging a
group to change its interaction during a meeting, based on
the idea that making a group aware of its potentially flawed
interaction while it is taking place affords the group the
opportunity to correct its behaviour. When interacting face-to-
face, individuals utilise their natural strengths in
communicating opinions and intentions, yet also naturally
overly rely on the group’s dominating opinions, as already
discussed. We postulate that a system observing the natural
dynamics of a group interaction can detect skewed group
processes and can then influence the group, through visual
displays of social information, to alter its interaction to focus
more successfully on the breadth of ideas in a discussion.

As an initial proof-of-concept and to explore the possibilities
for the type of system proposed, the Second Messenger
application [18] augments a face-to-face interaction by
providing a real-time visual summary of the verbal comments
made during a group meeting. Second Messenger is built
around a client-server architecture where each group member
wears a microphone that sends his/her spoken dialogue to a
client running IBM’s ViaVoice, using a trained voice model to
recognise individual speech. When the user speaks, the
transcribed words are sent to the server for analysis and
filtering. After filtering for accuracy and uniqueness, the text
phrases appear on the shared display and can be manipulated
and organised using a mouse, making it a tool for organising
the group discussion (see Fig 1 for a screenshot). In addition to
being a tool though, Second Messenger attempts to increase
the amount of discussion around diverse viewpoints by
increasing the visibility of the comments made by group
members who speak less frequently and by filtering out the
comments of group members who verbally dominate.

The next step of this research was to run a controlled
behavioural experiment to understand how a simple display of
speaker participation could have an impact on the behaviour
of a group in a decision-making task [19]. The purpose of this
was to begin exploring the area of how to influence, and
improve, the behaviour of groups through the use of social
information displays. The interface for the experiment
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removed the textual content of Second Messenger and instead
displayed the quantity of spoken comments made by each
participant. As a group interacts, the display dynamically
adjusts the bars of a histogram to indicate the relative
participation rates (see Fig 2 for a screenshot). The system is
built again with a client/server architecture, where each client
machine determines when someone is speaking by detecting
the sound level from individual microphones.
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Fig2 Histogram display of speaker participation.

The behavioural experiment’s protocol was based on an
information-sharing task previously used by Hollingshead [14]
in which each subject group was given a task to solve, the
successful completion of which depended on the amount of
information shared by the group. The study’s control
condition had groups complete two tasks with no
technological assistance; the experimental condition had the
display projected on to the wall during the second of two
tasks.

The main finding from the study was that the over-
participatorsl decreased the amount they spoke in the
experimental condition significantly more so than those in the
control condition (p<.05*, t-test of independent samples) and
the under-participators did not change the amount they spoke
in the experimental condition (p<.05*, paired t-test), in
contrast to the under-participators in the control condition
who did significantly increase the amount they spoke (p<.05*,
paired t-test). Figure 3 shows these results graphically.

These results confirmed our hypothesis that a display of social
information has an impact upon the behaviour of individuals in
a group decision-making setting, specifically encouraging
over-participators to temper their comments. The finding that
under-participators did not increase the amount they spoke
was unexpected and has lead us in new directions for building
private information displays.

The two outcomes of the Second Messenger project are a
demonstration that a real-time tool for group collaboration
using speech-recognition can be incorporated into a meeting,
and that a simple display of information about group dynamics

1 The definitions for over- and under-participators were defined by
measuring the participation of subjects during a preliminary task and
categorizing subjects who participated above the (mean + one
standard deviation) as ‘over’ and those who participated below the
(mean — one standard deviation) as ‘under’.
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Fig3 Changes in participation rates by participation category
and condition.

does have an impact on the behaviour of a group. Our planned
future work is to continue to build visual displays of ongoing
social interaction and develop a deeper understanding of how
these displays encourage and discourage certain behaviours.
Our goal is to produce a set of interfaces that increase the
diversity of a group’s discussion and assist in improving the
quality of the interaction.

5. Out-of-meeting decisions —
AntiGroupWare
AntiGroupWare is an alternative approach to improving
decision-making that enables groups to avoid meeting
altogether. The AntiGroupWare application is an on-line
polling system that companies can use to make decisions
through flexible, iterative polling of its employees. Thus the
system is designed to tap into organisational knowledge,
which has received increasing attention as a useful source of
information for corporations. Aggregation of estimates made
by Hewlett-Packard employees were shown to be a better
predictor of the value of HP stock than the predictions of, for
example, the highly trained analysts hired by HP, and the
‘average Americans’ who participate in the lowa Electronic
Markets have proved to be more accurate than experts in
forecasting the outcomes of US presidential campaigns. To
harness the strength of collective knowledge and to improve
upon existing models, AntiGroupWare has three key features
— flexible voting, iterative voting, and proxy voting.

5.1 Flexible voting

When polling is limited to basic voting procedures, such as
allowing single ‘Yes/No’ responses to single issues, the
effectiveness of the poll is limited. AntiGroupWare provides a
much-increased level of flexibility in collecting responses.
Specifically, the AntiGroupWare system allows individuals to
rate multiple options on multiple dimensions. For example, a
proposal can be rated for its maximum benefit and its risk. As
aresult, the separate evaluation of these two estimates offer a
fuller sense of the expected payoff of the proposal than a
simple ‘Yes/No’ would have. AntiGroupWare also allows
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individuals to rank multiple options, so organisations can
assess support for a fuller set of alternatives (for example it is
possible that all individuals differ on their most preferred
option but they all agree on the second best option or the
least preferred option). An example of such a method is known
as the Borda preferendum, in which ranks are associated with
graduated points (e.g. 1st ranked options gets 15 points, 2nd
ranked gets 10, 3rd gets 8, etc), a system that has been used
effectively in other domains (e.g. professional sports ‘Most
Valuable Player’ awards).

5.2 Iterative voting

Another feature of the system is that polls can allow for
iterative voting. An advantage of this is that individuals can
dynamically react to the information available in others’
responses. This approach is in contrast to the way voting is
usually carried out, which can be characterised as a ‘one-shot
simultaneous process’ much like sealed-bid auctions. This
function bears some resemblance to the Delphi technique
developed at the Rand Corporation [20], a multiple-round
process by which managers can pool the opinions of selected
individuals. These procedures were often time-consuming,
involving multiple rounds of paper questionnaires, an issue
avoided by using on-line mechanisms. The nominal group
technique [21], in which participants meet in groups but first
write their opinions about issues privately before sharing with
other group members, is another system designed to improve
group-decision-making; again, however, while the technique
has benefits, it requires lengthy meetings, and a moderator.
The ability to express opinions iteratively — with little cost and
time — makes AntiGroupWare resemble an information-
sorting mechanism such as the stock market or an open
auction. To illustrate this point, consider an open auction,
where the purpose is price discovery and there are benefits in
letting some people voice their opinions (prices) early, letting
others observe these opinions and then considering this new
information together with their prior opinions. In particular,
this process can help in information discovery in cases where
people can get additional insights from the opinions of others.
When bidding on an antique divan, for example, the fact that
others value it highly decreases the probability that the divan
is a fake. Thus the means by which the opinions of others are
revealed can be beneficial to decision makers. We propose
that similar systems can be useful for voting and opinion
mechanisms more generally, in those cases where the
information contained in the opinions of others can inform
one’s own understanding. AntiGroupWare has the facility to
allow dynamic voting that lasts over multiple stages where
individuals can revisit their votes, see where the winds are
blowing in the overall decision, and if they so desire change
their opinions. This process, while more involved than one-
shot voting, clearly has the potential to improve decision
quality.

53 Proxy voting

A final feature of AntiGroupWare is its ability for individuals to
assign their votes to other individuals who may be more
knowledgeable, an opportunity usually restricted to
management. First, the system allows managers to assign
greater weight to the votes of those individuals deemed to be
most qualified. More interestingly, AntiGroupWare also allows
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