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ABSTRACT

This paper reports on a workshop on Problem Formulation in Multi-Criteria Decision Analysis held at SPUDM97.
The focus of the workshop was the problem formulation phase which occurs between the analyst meeting a person
with a ‘mess’ and the time he or she begins to analyse a structured problem with several alternatives scored against
several attributes or criteria. The objectives were: to share experience on procedures which might be transferable
between the methodologies; to demonstrate different skills used by the analyst in structuring decision problems;
and to catalyse a discussion on the problem formulation phase of an analysis.

Three analysts, who generally approach problems using multiattribute methods, addressed the same problem.
The problem used was constructed to be realistic to three decision makers, who had been trained in the issues of
concern. There were two sessions. Each analyst was assigned a decision maker and formulated the problem
independently in the first session, held in parallel. They were each observed by two observers and many of the
audience at the workshop. The three formulations were presented along with the comments of the observers and
discussed at a second plenary session.

This paper reports the three formulations and observations, remarking on the ‘tricks of the trade’ employed by
the analysts in formulating the problem. The analysts also describe their thinking and their aims in adopting their
approach and style of interaction. More general remarks on the process of decision analysis are also offered.
© 1998 John Wiley & Sons, Ltd.
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1. INTRODUCTION AND FORMAT OF
THE WORKSHOP

A workshop on Problem Formulation in Multi-
Criteria Decision Analysis was organized by
Simon French and Lisa Simpson at the Subjecti6e
Probability, Utility and Decision Making
(SPUDM97) conference held in Leeds in August

1997. The idea behind the workshop was to look
at the problem formulation phase which takes
place when an analyst and client explore a ‘mess’
of concerns and issues and structure these into a
decision problem with several alternatives scored
against several attributes/criteria. In the early
planning of the workshop we had hoped to draw
together analysts from very distinct schools of
decision analysis. We hoped to see if their differ-
ing methodologies led to distinct approaches to
problem formulation. However, the diaries of
some of those invited precluded their attending
SPUDM97. The three analysts who took part
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approach problems in roughly the same manner
using value trees (attribute hierarchies). Accord-
ingly, the purpose of the workshop became to
share experience on problem elicitation and for-
mulation. In the event the observation and discus-
sion of these sessions brought out many points
ranging from ‘tricks of the trade’ through obser-
vations on the management of the social interac-
tion to the philosophy and ethics of decision
analysis.

The decision analysts who kindly agreed to take
part and formulate a problem in front of an
audience were Valerie Belton, Freerk Lootsma
and Raimo P. Hämäläinen, who was assisted by
Mari Pöyhönen. Each was introduced to a deci-
sion maker (DM)1. The DMs were three lecturers
from the School of Computer Studies at the Uni-
versity of Leeds. They had no prior training or
experience in decision analysis. The DMs had
been schooled in a problem ‘mess’, related to a
real issue within the School of Computer Studies
but with additional hypothetical events to increase
urgency and raise the complexity. Simon French
and Lisa Simpson briefed the subjects in this
‘mess’, but held back from suggesting alternatives
or objectives or any other aspects that should be
established during the formulation of the mess as
a MCDA problem.

The workshop was run in two 2 h sessions on
the 19 and 21 August, respectively. The first ses-
sion comprised three parallel events in which each
decision analyst met one of the DMs and dis-
cussed the issues in order to formulate a decision
model. The analysts had been given a very short
briefing note (see Figure 1) a few days before
which outlined the ‘mess’, but other than that
they arrived at the session completely unaware of
the situation before them. In this way we tried to
ensure that the analysts were observed in the very
first stages of problem elicitation and formula-
tion. It was, to draw upon a metaphor used by
one of the analysts, an ‘unseen examination’.

The analysts were encouraged to push the anal-
ysis as far as they could in the 2 h, actually a few
minutes less since there were a number of opening
announcements at the beginning of the session.
Each session was observed both by delegates at
SPUDM and by two designated observers. All
observers were forbidden to interact at all during
the session. They just watched.

The second session was plenary in which all
analysts, observers and audience met together.
Each analyst presented his or her approach to
decision analysis and ‘guiding principles’ in prob-
lem formulation. They also presented their initial
formulation of the issues in the scenario, indicated
how the analysis would have progressed, what
judgements would need to have been elicited,
what further data would be needed, etc. The
observers each made a short presentation on their
thoughts. The remainder of the session was an
open discussion.

In the next section an outline of the problem is
given. Subsequent sections describe the formula-
tions of the problem produced by the three ana-
lysts and the comments made by the observers.
The penultimate section records the general dis-
cussion at the workshop. We close with some
tentative conclusions.

2. THE PROBLEM ‘MESS’

The problem was set in the School of Computer
Studies at the University of Leeds, where the three
DMs actually lectured. In that way it was hoped
that they would share a common context which
would help in their role playing. Moreover, the
problem was related to a real problem. Aspects of
it had occurred a couple of years back. Neverthe-
less, the scenario we set up involved many hypo-
thetical aspects, particularly hypothetical actions
of certain others in the School. We would like to
emphasize that the current system for providing

Figure 1. Outline of problem ‘mess’ sent to the DMs in their briefing note.
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coffee is not in crisis and those organising it have
no reason to resign en bloc. The School is very
grateful to them. That being said, the remaining
text in this section is a verbatim copy of the
summary of the scenario given to and discussed
with the DMs before the first session.

The School of Computer Studies at the Univer-
sity of Leeds is relatively large among UK univer-
sities. There are 6 professors, 52 academic and
research staff and over 60 postgraduate research
students. The undergraduate programmes have an
enrolment of about 550 full time equivalent stu-
dents: in number of bodies, this means about 1000
students are taught in various lectures, laborato-
ries and classes by the School. In addition, there is
a growing Masters programme, currently with
some 40 students. The School is sited in rooms
and laboratories on Levels 6, 7 and 9 in the E.C.
Stoner building, with some staff and postgradu-
ates accommodated in an Annex some 400 m
away. There are plans to move the staff from the
Annex to further rooms on Level 6, but this move
is at least a year in the future. The main adminis-
trative area of the School is on Level 9 and most
senior staff are accommodated near there.

The common room is on Level 7. It is a rela-
tively large room with several small tables, 40 or
so comfortable chairs and a small kitchen area
with sink, refrigerator, dish washer, cupboards
and kettle. In addition, on Level 9 there is a small
kitchen with sink, refrigerator, microwave and
kettle. On Level 10, in the nearby Mathematics
Department, there is a coffee bar run by the
University Refectory, which provides a range of
snacks and beverages between 10.00 h and
16.00 h. There are a number of cold and hot
drinks machines on nearby staircases and corri-
dors.

The School common room is open to staff and
research postgraduates, but not taught postgradu-
ates (i.e. Masters students). Taught postgraduates
may use the Level 9 kitchen to make their drinks.
There are no common room or drinks facilities
for undergraduates within the School. They may
use the Mathematics coffee bar or the drinks
machines. A coffee and tea club is run by the
School’s common room Committee. Staff pay a
subscription to this and can make tea or coffee as
they wish. Supplies are put out each morning in
the common room. (Few supplies make it
overnight, either because of consumption or ‘ac-
quisition’ for use at someone’s home.) The School

pays the subscription of all research postgraduates
to encourage them to mix with staff other than
their supervisors. The School investigated paying
staff subscriptions, but the Tax Office insisted
that this would need to be taxed as a benefit-in-
kind and thus would require a very complex
accounting system. The School also pays for a
cleaner to straighten the common room each
morning and wash up cups, etc. Many staff make
drinks with their own supplies, either in the
School common room or Level 9 kitchen.

For some time now there have been a number
of issues rumbling in the background. Firstly, the
level of social interaction in the School is low. In
particular, only about 25% of staff use the com-
mon room regularly and then seldom every day.
Attendance is at its highest for the Friday Morn-
ing Doughnut Club. On a weekly rota someone
buys 50 doughnuts, which are consumed on a first
come first served basis. The Head of School and
many senior staff feel that, if there was more
interaction, there could well be benefits in devel-
oping new research. Informal discussion often
leads to new insights. However, it should be noted
that the proportion of senior staff who go to the
common room is well below 20% because, they
plead, of the continual need to attend administra-
tive meetings. The clerical and administrative staff
would be very welcome in the common room too,
but they claim that the time to get from Level 9 to
Level 7 (by a contorted set of staircases) is too
great. Moreover, the route from Level 9 to Level
7 is not easy for the disabled, of whom there are
a small number.

Taught postgraduates have indicated their wish
to be invited to the common room to mix with
staff and research postgraduates. Undergraduate
students have long campaigned for a ‘social cen-
tre’ in the School where they can meet each other.
Many Departments at Leeds have some area
where students may congregate, chat and drink
coffee.

There have been heated debates in the School
over the use of the microwave on Level 9, mainly
occurring after someone has prepared an aromatic
meal. A dish of curried cabbage and the literal
stink it caused are part of the School’s folklore.
Only marginally less heated are the discussions
about the source of the coffee used by the coffee
club and by others using their own supplies.
Firstly, some are concerned at the price paid to
the Third World growers by the food conglomer-
ates. Secondly, some are concerned at other trade
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in baby milk carried out by the largest instant
coffee manufacturer. On the other side of the
coin, are discussions of price and quality.

Last week two things occurred which have led
to the problem. Firstly, the kettle in the common
room blew up. One member of staff complained
rather unpleasantly to a couple of members of
the common room Committee. It was unfortu-
nate that this came on top of a growing number
of demands upon them and also at a time when
perchance they were all frantically trying to
complete a project report. Whatever the cause,
the complaint blew up into a row and the Com-
mittee resigned en bloc, claiming no one appreci-
ated the amount of effort they put in. Thus, there
is no kettle in the common room, no replenish-
ment of supplies and no one willing to take on
the task. Secondly, the University Refectory has
notified the Head of School that the Mathematics
coffee bar is too small to be viable and they
will be closing it at the end of the calendar
year.

Three lecturers have been asked by the Head of
School to prepare a report on ways forward. They
have been told to think very widely and report in
2–3 weeks.

3. THE FORMULATION CONSTRUCTED
BY VALERIE BELTON

3.1. Her formulation
My interpretation of the remit for the workshop
was to focus on the formulation, or problem
structuring, phase of the decision aiding process.
At this stage there is no assumption about what
type of analysis, if any, would best help the DM,
Matt Morley. The process is initially relatively
unstructured in order to encourage divergent
thinking. An understanding of whether or not
multi-criteria analysis is an appropriate tool for
more detailed evaluation should emerge from this
problem structuring phase. If the answer is ‘yes’,
and given the situation it seemed reasonable to
presuppose that some aspect of this issue would
be amenable to MCDA, then the problem struc-
turing should lead naturally into a more struc-
tured phase of multi-criteria model building and
analysis. Indeed, much of the structure of the
multi-criteria model should emerge from the more
general model of the problem structure (Belton et
al., 1997).

Facilitation of the problem structuring discus-
sion was guided by the following objectives:

� to establish the key issues: What were the
causes of the problem as outlined? Was the
immediate issue symptomatic of a longer term
problem?

� to identify stakeholders and the extent of their
power and interest in the problem;

� to identify key uncertainties;
� to explore possible ways forward;
� to establish the values of important

stakeholders.

The process adopted was influenced signifi-
cantly by the specific situation. The most impor-
tant objective was to be able to capture the
discussion in a flexible way which would allow for
interactive structuring of ideas as they emerged. A
significant constraint was the need for the process
to be visible to the audience. Given these factors I
decided to make use of Post-Its to capture aspects
of the problem as they arose, organising these on
the whiteboard to reflect the areas of interest
outlined above. An alternative, more hi-tech ap-
proach would have been to map the discussion
live using Decision Explorer (Banxia Software,
1996). However, this would have focused the at-
tention of both the facilitator and the client on
the computer screen, largely excluding the audi-
ence (in the absence of projection facilities). Also,
as the workshop was a one-off occurrence the
benefits of having the problem structure in elec-
tronic form would not be realized in the longer
term.

The client was soon at ease with the use of the
Post-Its and participated in recording ideas and
building the picture emerging on the whiteboard.

Figure 2 shows the problem representation as it
stood at the close of the problem formulation
session. The first hour was spent primarily on
building a picture of the current facilities for the
provision of tea and coffee and the users of those
facilities, together with issues surrounding their
use including the recent events. From the discus-
sion to this stage it emerged that in addition to
the immediate problem, which was to restore a
satisfactory system for the operation of the coffee
room facilities, there were also a number of longer
term issues which should be addressed. The longer
term issues included opening up the coffee room
to use by other stakeholder groups, but also
broader issues relating to the geography of the
department and a wish to encourage greater inter-
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Figure 2. Problem representation as captured with Post-Its (and subsequently drawn in Decision Explorer).

action amongst staff and students, a view held
strongly by the Head of School. At this stage,
the client was asked whether he would prefer to
focus on issues relating to use of the coffee room
or on the broader issues. He opted for the for-
mer. (He was also offered the opportunity of a
break, but declined.) From that point the discus-
sion centred on alternative ways of operating the
coffee room facilities and factors which should
be taken into account in deciding a way forward.
The needs of the different stakeholder groups
were also considered.

The options which were identified are illus-
trated in the table at the bottom of Figure 3.
The main emphasis is on ways of restoring the
current system, perhaps at the same time encour-
aging its wider use by staff and postgraduate
research students. Options for provision for Mas-
ters (taught postgraduate) students and under-
graduate students are listed separately. For the
Masters students one possibility is to invite them
to make use of the coffee room, thus interacting
with decisions about the current system. It was
not considered feasible to invite undergraduate
students to join the coffee room scheme and thus
provision of facilities to meet their needs could
be considered as an independent issue.

It is clear from the presentation of the options
in Figure 3 that rather than being a choice be-
tween a number of clearly defined discrete alter-
natives, the decision is comprised of a number
of, possibly inter-related, sub-decisions. It is not
clear that this decision would be best handled by
the classical approach of identifying all possible
feasible ways forward and evaluating each inde-
pendently according to specified criteria. This
would give rise to at least 70 possible combina-
tions and to evaluate these individually would
seem to be unnecessarily clumsy. An alternative
approach may be to use an EQUITY type of
model (Hall, 1986), but this would ignore any
potential synergies or complications that might
arise from particular combinations of subdivi-
sions.

A number of goals or criteria pertinent to the
evaluation of different ways of organising the
system emerged naturally during the discussion.
The client was prompted to add to these by
considering the relative strengths and weaknesses
of different ways of working. The following key
factors were identified:

� the extent to which the system encouraged
participation;
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Figure 3. Common room facilities—options available.

� the extent to which the system encouraged
interaction;

� the ‘quality’ of the service provided, including
– choice offered
– reliability of the system
– degree of congestion/crowding;

� the possibility that service providers would feel
their work was not valued;

� the cost of the system, to individuals and to the
School.

To close the workshop it was suggested that
there were two ways in which the work could
progress. Firstly, a more detailed evaluation of
the options outlined in Figure 3 against the crite-
ria identified above would serve to highlight the
strengths and weaknesses of different systems with
the aim of identifying the best way forward for
the School. Some preparatory work to establish
the feasibility and costs of particular aspects
would be required. Secondly, in order to explore
the broader issues in more detail it would be
worthwhile bringing together a cross-section of
interested parties in a problem structuring
workshop.

3.2. Remarks by Elizabeth Atherton
One of the most notable aspects of the analysis
was the relaxed way in which it was conducted.
Valerie guided the focus of the DM while allow-
ing him to speak freely and explore aspects of the
problem. The DM was allowed to write when he
felt motivated to and participated in the process
in a relaxed and open way. This approach enabled
the DM to consider the issues at his pace and in
his way rather than being ruled by the analyst.
The process was controlled by the analyst, in that
the DM’s attention was focused on different as-
pects of the problem, but once focused the DM
was encouraged to explore the aspects in his own
way.

To start the whole process off Valerie asked the
DM to describe the problem as he saw it. I believe
this helped the DM to realize that Valerie was
interested in his feelings and thoughts and gave
Valerie a background to the problem. During the
analysis all the main points were placed on Post-
Its which were put on a whiteboard and moved
around as the analysis progressed. The Post-Its
were grouped into stakeholders, alternatives and
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attributes. This helped to structure the problem
and identify how the different aspects related to
one another.

During the discussion Valerie focused the DM’s
attention on different aspects of the decision
problem and their interaction. The analysis began
by focusing on the stakeholders, their role in the
system and the resources available to them. Aims
were then established and the means to meet the
aims were discussed. This helped to create new
alternatives which were then related to the stake-
holders. The DM was encouraged to think of
ways of combining the alternatives and altering
available resources to improve them. This also
helped to create new alternatives.

The analysis started off quite generally and
focused in on the important issues. As the analysis
progressed it was clear that there were two
important aspects to the problem: the immediate
problem of restoring the coffee club and the
long term problem of the coffee facilities available
and how they are used. As time was limited
Valerie asked the DM which part of the problem
he wanted to focus on. He decided to focus on
the immediate problem in the system. In this way
the problem structuring focused on the issues
which the DM thought were important, and
gave him power in the decision process. At
several points in the analysis Valerie reviewed
the information uncovered. In this way she
checked her understanding of the DM’s com-
ments and enabled him to recap on what had
been said. The process helped to clarify the issues.
Valerie asked the DM to think about how other
stakeholders may feel about aspects of the deci-
sion and the alternatives available. This encour-
aged the DM to look at the problem from
different perspectives and to focus on other peo-
ple’s opinions. The DM was encouraged to think
widely and was asked about other coffee systems
he had experienced. This helped to create new
alternatives.

The process ended with a summary of what
had been discussed and possible ways forward,
which helped to clarify what had been achieved
and what could be done in the future. During
the second session comments were made about
the problem structuring and the DM was quick
to defend the analysis. This shows that he felt
that he played an active part in the analysis
and so any criticism of it was a criticism of
him.

3.3. Remarks by Robyn Dawes
Valerie’s attempt to structure the problem by
eliciting relevant considerations in a non-directive
manner illustrated the difficulty—if not the im-
possibility—of using a totally non-directive ap-
proach to structuring a decision problem in a
hour and a half’s time. Consideration after con-
sideration was mentioned by the person reporting
the problem, but Valerie did not ‘force’ the re-
porter to make a judgement of which were more
important than which. Assigning weights is, of
course, the final—not an initial—step in con-
structing (formally or informally) a decision tree,
but in my view the approach taken led to a
divergent analysis that never came together at the
end. This divergence was reflected in 53 Post-Its
notes involving possibly important considerations
stuck to the whiteboard, notes that were occasion-
ally moved around and regrouped, but which
were never discarded as specifying unimportant
factors. Thus, in the absence of a formal weight-
ing system, the conclusion was—in my view—a
‘weak’ one.

Specifically, it did not appear to address the
problems that led to the resignation of the com-
mittee. Kettles fail (‘blow up’) all the time, but
such failure does not usually lead to a social ‘blow
up’ of the group sharing the kettle, especially not
to the point of mass resignations. I was frustrated
watching the interaction Valerie structured, be-
cause I wanted to shout at the reporter ‘for real,
what the hell is going on?’ and then subsequently
assess his response for indications of its potential
inaccuracy, or the role he himself might have
played in the social (as opposed to the kettle)
blow up. (I had the distinct impression that he
was ‘too glib’ and so prone to bringing up new
issues—rather than pursuing issues already men-
tioned—that I was suspicious of his motives.) But
of course, I wouldn’t give into this impulse, either
as a decision analyst or as a therapist. And Va-
lerie certainly didn’t make any such confronta-
tional inquiry, and shouldn’t have, whether she
felt an urge to or not. I believe, however, that in
the absence of such direction, I and others never
had sufficient information to make a judgement
about ‘what the hell went on’. The reporter kept
bringing up a new factor, and then another new
factor, and then yet another one that might be
relevant to setting up a new system. If the analysis
(or ‘therapy’) could have gone on for weeks, then
the approach of allowing the reporter to reach the
conclusions about the problem on his own with-
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out confrontation would—many (Rogerians and
others) believe—have been superior to a confron-
tational one. But we had an hour and a half.

The considerations brought up during this pe-
riod were equally relevant whether an old system
had existed and broken down or no system at all
had existed. Often, it is helpful to frame a prob-
lem as if there were no history. ‘Just starting from
now, as if nothing had happened before, what do
you think the relevant issues are and what might
you do if indeed you had happened upon this
problem—or your life—straight off a spaceship
from a distant planet?’ Such reframings can be
valuable (like the ‘why aren’t things worse?’ or
‘given what you’ve told me, why don’t you com-
mit suicide?’ reframings I just discovered I had
filched from the late Victor Frankel). My concern
is that relying exclusively on an historical frame,
as Valerie did, when the interaction is limited to
an hour and a half, leads to a lot of vague and
sometimes platitudinous considerations. Concen-
trating on this possible function of a coffee club,
another possible function, a location here, a loca-
tion there, and so on may have avoided the
critical factors that led to the problem in the first
place.

A personal note. In the debriefing session
Simon assured us that while aspects of the sce-
nario were historically accurate, others were not.
Moreover, there are no serious residual problems
in the department. So perhaps my concern that we
never got to some less than pleasant ‘guts of the
issue’ is just a reflection of a type of paranoia that
is too often reinforced elsewhere.

4. THE FORMULATION CONSTRUCTED
BY FREERK LOOTSMA

4.1. His formulation
When I prepared the session with the limited
amount of information which was given to us, I
planned to proceed as I would have done in Delft
with a new project. I assumed that an appoint-
ment had been made via the phone, for instance,
and that the speaker had very briefly sketched the
purposes of the visit. The discussion should be
informal since a project had not yet been defined.

So, at the beginning I offered Tony Jenkins
something to drink, and thereafter I asked him to
give a more detailed sketch of the problem. He
told me that there was a serious conflict about the

common room in the School of Computer Stud-
ies. After some unpleasant incidents the volun-
teers who organized the coffee and tea service and
who collected the financial contributions refused
to continue their activities.

The conflict might have deeper causes, how-
ever. Otherwise it would be incomprehensible why
the volunteers so suddenly dropped what they had
been doing so far. I first tried to find out who the
users of the common room were. Postgraduate
students frequently came to drink coffee, and they
consumed the doughnuts which were usually
available on Friday mornings. Staff members,
however, came less frequently. Certainly those
who had many commitments did not show up.
They even resented the common room because of
the predominant presence of the students. The
collection of the contributions was irregular, and
there was a feeling among staff members that the
students did not really pay their fair share. More-
over, the location of the common room was far
from ideal. The offices of the School were on
different floors, so that some staff members al-
most never came to meet their colleagues around
the coffee kettle.

At this stage, I had to be careful. Otherwise I
would be swept away by my prejudices. It seems
to me that volunteers should not run a common
room. If a clear allocation of the responsibilities
has not been made, if there are no staff members
or if there is no (elected or appointed) committee
exclusively responsible for the common room,
difficulties will always arise. Secondly, although
many university departments assert that a com-
mon room is essential for informal communica-
tion, there are sometimes empire builders who
keep their subgroup isolated from the rest. The
reasons are not always clear, but it happens.
Therefore I had to follow the track and to verify
whether my assumptions were correct.

First, I tried to get an idea of the atmosphere. I
asked Tony to tell me some anecdotes. He men-
tioned again the explosion of the coffee kettle and
the smells in the building because someone used
the common room for the preparation of a spicy
meal, but he did not say that the conflict was due
to the actions of certain characters in the School.

Next, I tried to explore the problem by dis-
cussing alternative options for solving the conflict.
This step sometimes shows the boundary condi-
tions in the client organization. I asked Tony
whether it would make sense to maintain the
status quo. The Head of School could ask the
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Figure 4. Freerk Lootsma’s formulation.

volunteers to take up their job again. He could
also try to find new volunteers, but the system
would not change. That seemed to be a feasible
option. Thereafter, I suggested that the common
room could be run by a committee elected or
appointed by the School. That was also feasible.
Furthermore, the common room could be relo-
cated to a more central position, possibly an
expensive operation but, given the importance of
improved contacts within the School, not totally
unacceptable. Again, Tony agreed that this was
an option to be considered. Then I introduced the
zero option: don’t do anything. The common
room could be closed, no coffee, no tea, there
might be enough coffee shops on campus, and the
coherence of the School was perhaps already too
low to maintain the coffee and tea service. So, we
jointly tried to view the problem from different
perspectives, that is, we set up various options
and we came up with several criteria to judge
them. At this stage, I started to use the white-
board in order to set up a tableau which would
show the strengths and the weaknesses of the
alternative options. Of course, this is precisely the
start of the screening phase in MCDA, where we
draft the performance tableau which shows the
performance of the alternatives under the respec-
tive criteria. Eventually, we had the survey shown
in Figure 4.

Some cells in the tableau contain tentative plus
or minus signs in order to indicate the perfor-
mance of the options under the criteria listed in

the first column. Of course, this would not be the
starting tableau for a complete analysis. The op-
tions still had to be combined into possible strate-
gies for the School, and the criteria still had to be
defined more carefully, but the drafting of the
tableau gave me some idea of the room to play,
and it hopefully gave Tony some idea of the
approach. I told him that the DMs in the School
could all be invited to make up their mind. We
could ask them to fill the cells of their own
individual tableau and to weigh the criteria.
Thereafter we could analyse the tableaux in order
to identify the predominant criteria as well as a
compromise solution. We could even carry out
the analysis in a group decision room with ample
opportunities for electronic brainstorming and
weighted voting.

Lastly, I arrived at the crucial questions which
I always have to ask at the beginning of a project.
Who is (are) the DM(s), and what could be my
role? Thus, I asked Tony whether the Head of
School would take the final decision or whether
the decision would be made somewhere else. He
thought that the Head of School would submit a
proposal to the Staff Meeting. ‘Do you expect the
decision to be difficult’, I asked him. ‘Yes, I guess
so’, he said, but he could not sketch me which
members would object to which possible solu-
tions. Then I suggested to him that I could sup-
port the decision process if the Head of School
would define a project and if he would open a
budget for it. I did not specify something like a
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lump sum or a daily rate because that is mostly
unimportant. What matters is the commitment of
the client organization. The decision to hire an
outside analyst is enough to give him/her a
specific role in the decision process, at least in my
experience.

In summary, although I might have an idea of
the feasible alternatives, I did not have a clear
picture of the power game in the School. I did not
know whether the Head of School was clever
and/or powerful enough to impose his solution to
the problem, or whether there were other key
figures in the School who had to be handled with
care. Perhaps I should have asked Tony to draw
the building on the whiteboard, to show the loca-
tions of the subgroups, and to describe the leading
personalities. The first meeting with the represen-
tative of the client organization is not decisive,
however. Usually, I have to wait and see whether
the client returns in order to set up a joint project.
The second meeting is more important. It enables
me to work out a full-scale MCDA with variants
of SMART and the AHP (possibly with weighted
DMs), in the particular role of an outside consul-
tant hired by the DM(s) in the client organization.

Afterwards, when I saw the case description, I
felt sorry for Tony Jenkins because I asked him
several questions for which he was really not
prepared.

4.2. Remarks by Oleg Larichev
The organization of the workshop around an
imaginary problem created some challenge to the
analysts. The analysts represent different schools
in decision analysis and have different personal
skills. It was assumed that they would try to use
different strategies at the stage of the problem
analysis. In order to examine this assumption we
consider how the analysts used the available infor-
mation. They were all provided with the
following:

(a) a short description of the problem which
could be called the ‘coffee room problem’
(CRP);

(b) a face-to-face meeting with a substitute for
the DM.

My personal evaluations of how Freerk worked
with the data are as follows.

4.2.1. Positi6e features
(a) Freerk clearly understood that the initial re-
quirement was to structure the problem. He did

not try to use any particular techniques (e.g. the
AHP method) at this stage of the problem’s solu-
tion. He posed question after question trying to
make clear the relationship of the DM to the
other participants in the CRP, to find alternatives,
criteria, evaluations of alternatives and so on. The
discussion looked very natural from my point of
view. Freerk used the language of the DM with-
out giving him artificial tasks like ‘define the
weights of criteria’ and so on.

(b) Freerk finally found the main alternatives of
the problem’s solution. They could be represented
as:

Status Quo (SQ): to find the way to support the
existing system of organization.
Vending Machines (VM): to install vending ma-
chines in the School.
Small Coffee Rooms (SR): to organize many
small coffee rooms in different places.

There were also some unrealistic alternatives such
as: to have no coffee room at all or to take a
room from the Mathematics Department. But my
impression is that they were introduced by Freerk
to support the discussion.

(c) Freerk found the list of criteria important
for the CRP:

� Relationships between the members of staff
(R). There were professors who did not give
any value to the coffee room. They had the
impression that other people behaved in inap-
propriate ways: preparing ‘an aromatic meal’,
taking milk home and so on. They mistrust
other people.

� Money (M). ‘Staff pay the subscription’ but
some professors are too busy with administra-
tive meetings to visit the coffee room. They do
not want to pay for others.

� Relation to personal habits (PH). Some profes-
sors are not in the habit of using the coffee
room to discuss research and teaching activi-
ties. They prefer to have short talks with only
their students.

4.2.2. Negati6e features
(a) Freerk asked again and again: ‘Please, give me
a new alternative’. It is useless from my point of
view to ask the DM about new alternatives. He/
she is usually restricted by a traditional vision of
the problem. What is possible for an analyst
during this stage of analysis? To define the re-
quirements for new promising alternatives and
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organize the search for ideas for their develop-
ment (Larichev et al., 1994).

(b) Freerk did not make a clear representation
of the three-dimensional box: alternatives–crite-
ria–stakeholders. There are three stakeholder
groups, different in terms of their relation to the
CRP: two kinds of staff (users and non-users of
the coffee room) and postgraduate students. It
was possible to describe their relation to SQ, VM
and SR. It was also possible to find for each
group the evaluations of each alternative in the
terms of R, M, PH. Having such a presentation
would make it easier to see the essence of the
conflict in the CRP. It would be possible to find
the possible changes in the existing situation (SQ)
desirable for all stakeholders.

Finally, I see the similarity between the task
given to the analysts in this workshop and one of
retrospective protocols used to study medical de-
cision-making (Patel and Groen, 1991). This latter
approach gave interesting results in a different
field. Maybe, it would be interesting to repeat
such a task in the future again on a wider scale: to
give to several analysts the description of a prob-
lem (history of a ‘patient illness’) and ask them to
structure it using given information in the best
possible way.

4.3. Remarks by Alan Pearman
My comments on Freerk’s formulation of the
coffee club problem address principally the mod-
elling process, but also to some extent the result-
ing model structure itself. In the problem
formulation phase, there is a clear interdepen-
dence between the two, in this application and
more generally.

4.3.1. Confidence, relaxation and a little bit of
irrele6ance
Freerk’s time with the DM was split into three
approximately equal phases. The first was an
entirely oral exploration of the surface issue, lead-
ing on to a gradual deepening and widening to
probe for more fundamental concerns. Critical to
success in this key early phase is to build the
confidence of the DM. This is in part a personal
confidence, the analyst as confidante, but also a
professional confidence. The analyst was in this
case (and needs to be seen to be) confident in the
direction in which she/he is taking the analysis,
without appearing unduly prescriptive or hurried.

A few irrelevant, peripheral and particularly
open-ended early questions proved a good invest-

ment of time in developing an effective and free-
flowing conversation about the problem.
Listening is every bit as important as asking. As
time passed and an initial formulation of the
problem began to develop, a useful technique was
to ask ‘Can you tell me any general anecdotes
about the School which in some way relate to the
points we have touched on?’. A question like this
lightens the tone of the conversation, breaks the
mould and potentially opens up new insights be-
yond the surface appearance of the problem.
‘Why is this your problem?’ was another useful
way to induce a change of perspective.

4.3.2. So what are we talking about?
A point is reached where the momentum of the
initial conversation starts to flag. When it did so,
Freerk moved into the second phase, a white-
board-based approach towards a formal problem
specification. He used the change simultaneously
to do three things, essentially by setting down an
understanding of the problem in terms of the
matrix-based alternatives and attributes formula-
tion which would ultimately be used to guide
choice. Firstly, this process enabled him to check
the accuracy of his own understanding of the
problem. Secondly, it served to introduce the DM
to the formal analysis procedure. Thirdly, it began
to identify alternative solutions to the problem.
Overall, this was a very effective and time-eco-
nomical way of shifting from discursive mode to
more structured and formal analysis.

During this phase, Freerk was willing to suggest
alternatives, in a general way. He specifically in-
troduced the zero option, ‘Why bother to do any-
thing?’. Although there may be an argument for
the analyst not suggesting alternatives, my feeling
is that a total ban on such activity is excessive.
Surely part of facilitating the DM in identifying
good options is to suggest possibilities? As op-
tions were introduced, so too were attributes
against which the alternatives might be assessed,
usually through exploring their ‘feasibility’.

Again, eventually the impetus from this line of
development started to flag. A final check with
the DM for further options was made and the
analysis moved into the final phase of the initial
session.

4.3.3. A stab at e6aluation
‘Who is the final DM?’; ‘Can you guess which
option would gain majority support?’ were useful
ways of better understanding the decision in ques-

© 1998 John Wiley & Sons, Ltd. J. Multi-Crit. Decis. Anal. 7: 242–262 (1998)



PROBLEM FORMULATION FOR MCDA 253

tion. Then pairwise comparison of alternatives
was used as a basis to score alternatives on a
− −/−/0/+/+ + scale. Although in principle
this might have led to the identification of a
preferred option, it did not and was not really
expected to. In this particular case, the analysis
was in fact halted prior to a full evaluation of all
alternatives on each attribute.

4.3.4. How far is far enough?
Freerk’s formulation was notable in using only
about 1 h of the total time allotted. This was
deliberate, essentially a recognition that, after an
introduction, a period for quiet reflection can now
be useful to both parties. The DM can reconsider
matters in the light of potential solutions which
have been aired and on the basis of a more
formalized structuring of the problem. She/he can
even consider whether examining the problem in
this way deserves any further investment of time
and possibly money! The analyst can reflect on
the nature of the problem presented and on how
analysis might best be pursued in any subsequent
session.

Although circumstances will clearly differ, and
the pure practicalities of operating as a consultant
within an organization may preclude it, there is
much to commend this approach of a rather brief
initial meeting, followed by a period for
reflection.

4.3.5. Discussion and suggestions
Overall, the analysis was professional and effec-
tive. However, some possible avenues for im-
provement are:

1. The analyst could perhaps have set down ini-
tially a ‘route map’ of broadly how and where
he saw the session going. This would have
clarified things for the DM and perhaps have
encouraged further confidence in the process
as a whole.

2. Some time devoted to probing the DM more
deeply for potential options might have been
fruitful.

3. Inevitably, given the short initial session, some
of the attributes derived were somewhat am-
biguous and potentially overlapping. Clarifica-
tion in subsequent sessions prior to any formal
evaluation would be necessary.

4. Although to some extent an artefact of the
workshop situation, having a one-to-one ini-
tial meeting with a single DM was arguably

less helpful in many respects than a one-to-
many meeting between the analyst and a full
cross-section of stakeholders from within the
School.

5. THE FORMULATION CONSTRUCTED
BY RAIMO P. HA8 MA8 LA8 INEN

5.1. His formulation

5.1.1. Background
It is very important to note that the session was
started with almost a complete lack of advance
information about the case problem. This is a
setting which has received very little attention in
the literature. Yet, it is quite realistic to seek and
benefit from decision support in such cases too.
We have recently observed this in the parliament
of Finland. In our study (Hämäläinen and
Leikola, 1995, 1996) small groups of parliament
members were offered the opportunity to get sup-
port by spontaneous decision conferencing about
topical issues. They were assisted in problem
structuring and prioritization by using multiat-
tribute value models. This approach was very
positively received.

In a standard facilitation setting I would do
homework beforehand to get an understanding of
the problem area and potential interests of the
relevant stakeholders. In the current case we
could not be prepared at all and thus the situation
was like a spontaneous decision conference.

5.1.2. Goal dri6en approach
In the following description I will summarize the
main principles and steps of the approach which I
tried to follow in this session. I assumed the role
of a decision analysis consultant who had been
invited to help the customer in his problem solv-
ing. Thus, there was no need to sell my ideas and
services to the customer, but to start the process
directly. My facilitation process was very strongly
driven towards the goal of problem solving and
producing some kind of deliverable. This is an
approach which I use when the DM or customer
can specify the task in which help is needed and
when there are tight time constraints present. I
felt that we had a situation like this, however,
very often this is not the case. The facilitator can
also be invited at a phase in which the DMs,
stakeholder groups and the problem scope are still
very poorly understood. In that case, I would
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start with a different process which would have
longer brainstorming and scenario generation ses-
sions at the beginning.

Keith Hobley was my customer whom I refer to
as the DM even if he would not be the final DM
in this case. I had received a very short problem
description where his task was defined to be the
preparation of a report to the Head of the School
within 2 weeks. I decided to try to use this as the
goal. The report would not need to include a
recommendation. It could equally well turn out to
be a problem description as the DM saw it.

In the beginning I explained to Keith the work-
ing goals I had set for myself and the session:

� He is my customer and the king of the session
and I will try to advance and serve his interests
unless he wants to take another perspective.

� Introduce the value tree analysis approach.
� Create personal credibility and a confidential

relationship with the DM. This would hope-
fully be transferred into the methodology to be
used, as well.

� Emphasize the DM’s problem solving, i.e. help
him produce the report to the Head of School.

� This first session should answer the following
questions and result in the first definition of
the problem framework.
– what are the issues creating the need to do

something?
– who is the true DM?
– who else is involved, who are the

stakeholders?
– what are the scales and ranges of impacts

and interests?
� Keep the time constraint of 2 h in mind and

produce some useful deliverables. This would
guarantee that the DM would be well moti-
vated for the next session and could feel that
the time was not wasted and that he had
achieved something.

5.1.3. Procedural method
The facilitation technique used could be called an
interactive computer supported decision analysis
interview (Marttunen and Hämäläinen, 1995) or a
spontaneous decision conference (Hämäläinen
and Leikola, 1995, 1996). It was a face-to-face
dialogue between the analyst and the DM. I am
used to running such sessions together with a
technical assistant. Such help is essential in situa-
tions when time is a limiting factor. It also helps
in general as the customer is not distracted from

the dialogue by technicalities. The assistant keeps
a record of the issues and keywords identified
during the session and visualizes the value trees
according to the structures arising in the facilita-
tion. He/she also operates the computer. An assis-
tant needs to have basic knowledge of the value
tree methodology. He/she should not actively par-
ticipate in the process, although this happened a
little in our session. The assistant was my doctoral
student Ms. Mari Pöyhönen and I would like to
acknowledge her efficient help.

The session followed the steps listed below:

� Problem/task statement.
� Identification of the true stakeholders and their

general goals and values.
� Option screening and generation by scope

expansion.
� Formulation of an ideal solution and candidate

alternatives by the win-win philosophy.
� Re-specification of the problem.
� Searching for stakeholder criteria to be in-

cluded in a preliminary value tree.
� Rough performance estimation to learn the

ranges of the attributes.
� First attempt in numerical weighting of criteria

to find out the essential discriminating ones
and to learn the scope of the problem.

� Produce printouts of the model as deliverables.
� Describe future steps and what would be done

in the next session.

5.1.4. Task statement and issues defining the
problem
The most important step of the process was to
identify the problem task which would then deter-
mine the angle of attack, i.e. the perspective of the
analysis. What really is the problem and who are
the true DMs?

Keith seemed to see his role as a representative
of the staff members who had come to be inter-
viewed by me. I did not find him a strong interest
holder himself. I suggested that a possible objec-
tive statement might be to help him produce a
report in such a way that the staff reach their
goals maximally. Keith accepted this as the pre-
liminary working principle. We would always
refer to this task when discussing the decision-
making problem. It seemed that originally Keith
had not thought that the preparation of the report
for the Head of School was so important, al-
though this was clearly stated in the problem
description. To me it looked as if he had not
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thought that he was responsible for the report and
that 2 weeks was very little time for it. Even
though I emphasized this perspective, it did not
have a strong effect on the development of our
session.The primary issues which arose in the
discussion included:

� Location of the staff and the coffee room and
the way of operating it. The coffee room is
currently at Level 7 and the rooms of staff
members and postgraduate students are both at
Levels 7 and 9, Level 6 is likely to be used in
the future.

� The users of the coffee room are staff members
and postgraduate students. The undergraduates
also had an interest in a socialising space.

� Administrative questions: What is the role of
the staff room committee? Who is paying what
for the coffee?

� What are the possible location solutions: new
building, cafeteria, different levels? Could the
School provide free coffee?

� The decision-making procedure: the Head of
the School is making the final decision based
on the recommendation given by the School
Management Board (SMB).

5.1.5. Identification of stakeholders and their
objecti6es
The identified groups of stakeholders were: the
staff members located at the two levels; postgrad-
uate students; undergraduate students; and the
SMB. The objectives of each group were listed as
they appeared during the discussion:

� The actual DMs, Head and the SMB, seem to
be interested in the costs only. They are willing
to accept any economically reasonable solution
proposed by the staff members. The SMB also
includes staff members.

� The main issue for the staff members is the
location of the coffee room and kitchen which
are used frequently. The location of the staff
room is not as important. Yet, these two facili-
ties are likely to be the same room. The loca-
tion has an effect on the communication and
socialization among all staff members as well
as with student groups. The staff members also
require an efficient system to collect payments
because they have to pay for the coffee
themselves.

� The postgraduate students get free coffee. They
would like to improve the socialization with

staff members. They are also worried about the
space issues. They do not have much room at
this moment and new arrangements may take
space away from their other activities.

� The undergraduate students want to have cof-
fee machines and they would probably not use
a coffee room. The socialization with staff
members, however, is considered to be
important.

Overall the main objective turned out to be the
improvement of the communication and socializa-
tion among staff members and between staff
members and student groups.

5.1.6. Scope expansion with ideal and win-win
solutions
The first thing discussed was the problem. I tried
to change the perspective from the alternatives to
the goals with the question ‘Is this really a coffee
room problem?’. To me the real ultimate goal
seemed to be the improvement of the working and
communication atmosphere in the department. I
asked Keith to think of the possibility of having a
completely new building or location for the
School with a special design emphasis on the
social areas. Could this be a realistic, even if, an
extreme policy alternative? This idea seemed to be
too radical and it was left for future sessions. The
alternative of a coffee shop or cafeteria run by an
outsider was brought up. This alternative was also
included to get a clearly different reference for the
evaluation. I tried to emphasize that the specifica-
tion of the alternatives is a crucial point because it
defines the problem scope.

Based on the stakeholder interests we started to
think what an ideal staff room would look like. If
we are able to present a set of alternatives for the
report which all have a built in win-win philoso-
phy then Keith’s goals are guaranteed to be met
to some degree at least. By win-win I mean solu-
tions which would have some positive elements
for each of the stakeholders. Based on the discus-
sion it was clear that it would be possible to
design a staff room and coffee delivery system
that would satisfy most of the people involved.
The issue raising conflicts between the interest
groups seemed to be the location: whether the
staff room should be on Level 9 or on Level 7.
The pros and cons of these two solutions were
listed and evaluated with respect to the objectives
identified earlier.
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Figure 5. Raimo P. Hämäläinen’s value tree for the coffee room problem.

5.1.7. Value tree and deli6erables
We tried to capture the stakeholder’s objectives in
a simple value tree to be included in the report.
Next we tried to come up with some clear mea-
sures, like money for costs, and their ranges for
each objective. It was hoped that the value tree
would clarify the problem and alternatives to the
true DM. We had very little time for the priori-
tization but I wanted to carry it out to get a
preliminary feeling of the relative merits of the
alternatives. If one of them would turn out clearly
superior then this fact should direct our next
session. We used the HIPRE 3+ software
(Hämäläinen and Lauri, 1996) running on a
portable computer accompanied with a portable
printer. The main objectives in the value tree (see
Figure 5) are costs, socialization and the effective-
ness of communication. The attributes are costs to
School and costs to staff members, socialization
among staff members and between staff members
and undergraduate students. The three alterna-
tives evaluated were a cafeteria, a coffee room
either on Level 7 or on Level 9.

The performance of the alternatives with re-
spect to each attribute were estimated subjectively
and very quickly (see Figure 6). The first idea of

the relative importance of the objectives was also
asked and thus we could produce weighted perfor-
mance scores for the alternatives. Direct weight-
ing was used. This initial analysis showed that
both coffee room alternatives are realistic. There
can be more interest in moving the staff room to
Level 9 because that would improve the commu-
nication among the staff members. However, the
differences are not very strong. The printouts
from the value tree model showed this and they
would remain as the direct deliverables from this
session.
5.1.8. Future steps
In the next session we would rethink the alterna-
tives keeping the improvement in communication
in mind as one of the main goals. Yet, we should
still also look for measures that could improve the
coffee delivery system.

A more complete value tree may need to be
generated to give credibility to the report. This
would show that the objectives of all the stake-
holders have been considered. Representatives of
stakeholder groups should perhaps be given an
opportunity to do the weighting of objectives to
improve joint problem ownership and commit-
ment to the report and its recommendations.
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Figure 6. Raimo P. Hämäläinen’s comparison of coffee room alternatives.

We should interpret the model results verbally
and explain the benefits of each alternative.
Keith should prepare a summary of these points
as well as a final recommendation and explain the
merits of this alternative by the win-win philoso-
phy.

5.2. Remarks by Ward Edwards
As I watched Raimo toiling away at a quick
elicitation of an MAU, my overwhelming impres-
sion was of the differences between what I was
seeing and what I have seen when doing MAU
elicitations for real, with real clients. Some of the
differences:

1. Raimo was working under intense time pres-
sure, and showed it. He did a minimum of
structure elicitation, and it was never clear to
me that his elicitee understood what a value
tree is or why it is useful. He had no time to
do cross-checks of his elicited numbers.

2. The ‘stakeholder’ didn’t have much real stake,
and indeed it wasn’t even apparent that a real
decision needed to be made. It was quite clear
that there was no organizational commitment

to the elicitation I was watching. In most real
contexts an organizational commitment is im-
plied by the elicitation because a commitment
has been made to pay for the elicitation.

Given all that, I thought Raimo did a quite
creditable job. He got to number elicitation rather
quickly; I think that, even in this artificial situa-
tion, I might have tried for more situational and
structural underpinnings. But if Raimo had done
that, he couldn’t have finished in time.

As happens every time I do or watch a weight
elicitation, I am struck with the importance and
slipperiness of the notion of ‘importance’. Raimo
used that word a lot, and explained it very little.
In similar situations, I do much the same. No
advocate of swing weighting (like myself) has ever
found really good language to replace that word
in explaining what weights mean to an elicitee or
to the users of MAUs.

All in all, a very creditable and hard-working
effort on Raimo’s part. It is simply amazing how
pervasively relevant the techniques of additive
MAU elicitation have become in many, many
psychologically savvy decision analysts’ hands.
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5.3. Remarks by Charles Vlek

5.3.1. Decision theory, support and psychology
Three points to begin with concern decision the-
ory, decision support and decision psychology.
Classical decision theory primarily is a theory of
task environments rather than of cognitive pro-
cesses, and it revolves around individual rather
than social representations, probabilities and
utilities. Thus, both the individual and the social
psychology of decision-making are not ac-
counted for in the classical theory which is nor-
mative only in so far as the underlying axioms
are accepted.

Decision support may be practically divided
into information provision, problem structuring
and option evaluation, where any former stage
conditions any latter (Vlek et al., 1993). Thus,
problem structuring underlies option evaluation,
while information provision underlies problem
structuring. Without an overall model of good
decision-making it is difficult to tell the differ-
ence between relevant and irrelevant informa-
tion, as well as the difference between useful
and useless elements of the problem structure.
Obviously, a specific decision rule is needed to
evaluate ‘good’ against ‘bad’ decision alterna-
tives.

Decision psychology rests upon descriptive
models of human decision-making, for different
types of problems, DMs and social contexts. In-
dividual decision psychology deals with limited
information-processing capacities, the guiding
role of goals and values, cognitive and be-
havioural effects of decision stress, and the fun-
damental distinction between cognitively
controlled (reasoned) versus automatic (habitual)
choice behaviour. Social decision psychology
deals with inter-individual differences in problem
definition, values and expectations, with power
relations among concerned individuals, and with
conflict management and consensus formation
among differing stakeholders. These and other
individual-cognitive and social-deliberative vari-
ables and mechanisms play a role in any multi-
party decision situation.

5.3.2. Problem formulation on the common-coffee
issue
First of all, Raimo’s attempts to ‘formulate’ the
common-coffee decision problem at the Univer-
sity of Leeds, were remarkable for the great

amount of time spent on gathering information
from the DM. This was aimed at determining
the nature and the background of the current
problem situation, the various ideas about it
which seemed to exist among different involved
groups (staff, graduate and undergraduate stu-
dents, and the Head of School), and the value
objectives which one seemed to be cherishing.
During this information acquisition, it became
clear that valid empirical knowledge about the
many stakeholders’ own problem diagnoses,
goal-directions, and feasible solution-scenarios
was missing, whilst the DM could only provide
his own perceptions and impressions of what the
others found problematic and/or desirable.

A second outstanding phenomenon during
Raimo’s interrogation was his apparent back-
ground model of ‘a well-defined decision prob-
lem’ as optimally structured in terms of an
options by attributes matrix. Here, the presump-
tion seemed to be that a multiattribute evalua-
tion model would be most effective, and that,
for example, no major uncertainties (requiring
some kind of expected-utility analysis) were in-
volved. In fact, major uncertainties seemed to be
there all right, in association with future hous-
ing rearrangements and the degree to which any
stakeholder group (staff, graduate and under-
graduate students) would actually make use of
any new arrangement for the provision of coffee
and tea. These and other uncertainties cannot be
explicitly accommodated in an options by at-
tributes structure.

Thirdly, in his attempts to identify feasible
options Hämäläinen reminded me of an essay
by the Polish philosopher Szaniawski (1980)
who emphasized the goal-driven character of de-
cision-making in general and of option genera-
tion in particular. Szaniawski specified two
conditions for any alternative to be included in
the choice set: (1) it must be acceptably feasible,
i.e., the DM must be reasonably able to imple-
ment it, and (2) it must be goal-relevant, i.e.,
there must be a causal connection between the
alternative and the goal to be achieved. These
two conditions imply that the DM validly
knows his or her own capabilities for carrying
out what he/she has decided to do, and that
he/she also has valid expectations about the
likely future situation emerging from any choice
alternative. Particularly the latter should have
been, but could not sufficiently be explored dur-
ing the workshop session.
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5.3.3. Scope of problem and goal-set
Related to the previous point is the scope of both
the problem diagnosis and the desired goal situa-
tion. To the extent that these are both limited to
the operational level of ‘regularly having coffee
together’, a wider problem context and a broader
set of goals may remain obscure. During the
analysis it appeared, for example, that socializa-
tion and communication were important putative
effects of ‘regularly having coffee together’. How-
ever, no diagnosis was performed of the degree of
informal work-related socialization and communi-
cation that actually took or would take place
under different past and possible future coffee-
having arrangements. Also, no alternative social-
ization and communication strategy was
considered in which the words ‘coffee’ and ‘tea’
did not figure prominently. Perhaps the deeper
goals and values of the departmental staff and
students would have been served at least as well
(for the time being) by leaving ‘coffee’ and ‘tea’
out of the debate.

Finally, the value attributes considered for the
options identified were also set on the initial goals
of the problem-formulating operation. Again, so-
cialization and communication seemed important,
next to practical and financial feasibility. But
missing were individual-actor attributes such as
work efficiency and small-group embeddedness
within the larger department. As already noted,
perhaps the scope of the problem and of the goal
state was too restricted for more strategic value
attributes to emerge. For one thing, an attribute
like ‘future controllability of common-coffee
strategy’ was not considered, so that the risk
could arise of a strategic decision that would set
irreversible meeting conditions for some time to
come.

5.3.4. A post-hoc suggestion
In pondering over the common-coffee problem of
the School of Computer Studies at Leeds I myself
might have hypothesized that perhaps the depart-
ment had been struck by a tendency towards
smaller-group informalities during shorter breaks
which would occur at varying moments of the day
anyway, and that something unusual would have
to be contrived to get staff and graduate students
together, if only once every 2 months, for both a
professionally and socially rewarding meeting. So,
my instruction to the assigned DMs might have
been: ‘find me some good socialization and com-

munication strategies which do either or not in-
volve whatever kind of refreshment’.

6. GENERAL OBSERVATIONS AND
DISCUSSION

6.1. The scenario and the experiment
Perhaps one of the first conclusions is that, de-
spite a folklore among decision analysts that DMs
are only motivated to make realistic and useful
judgements in the context of a real problem,
which de facto focuses their attention, there was
no doubt that the DMs and the analysts all
‘bought in’ to the role playing in the exercise. In
each of the problem formulation sessions there
was an ‘emotional’ involvement on the part of the
DMs with the issues. They were able to—and
did—state judgements that ‘mattered’ to them.
There is one qualification to this: at least one
analyst admitted to a feeling that ‘Simon was
Macheavellian enough to have buried rather more
nasty issues than there actually were in the mess!’.

The mechanism by which the problem was de-
veloped depended upon the modification of an
earlier problem 2 years before. Simon had faced
this earlier problem when he had been Head of
School in his time at Leeds. Two issues which had
led to frictions then—the use of the microwave
and the source of the coffee supply—did not rise
to the surface in any of the sessions, despite
having been noted in the briefing of the DMs.
Subsequent discussion showed that they have
ceased to be important to the members of the
School. This suggests that the DMs really did
bring the current context to their role playing and
thus introduced realism into the exercise. Further
evidence of this was provided when one of the
DMs provided some background on the social
tensions between two research groups in the
School.

6.2. Different skills of an analyst
The workshop was constructed to examine three
approaches to formulating a ‘decision mess’ into a
soluble problem. Some common skills and tech-
niques were apparent in all the analysts’ ap-
proaches. Initially, all probed the problem area.
They encouraged the DMs to widen their view of
the problem, to devise and explore many alterna-
tive solutions. In essence, the analysts were trying
to bound the problem space. This done, each
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analyst was able to determine the perspective
which the DM would like to take on the issues.
Without this formulation stage being performed
successfully, it is unlikely that a satisfactory solu-
tion could ever be agreed. Hence, our overall aim
in the workshop to demonstrate and explore some
possible approaches.

This aim was achieved, in that everyone in-
volved in the workshop witnessed three different
approaches from the analysts. Interestingly, the
differences which arose were not necessarily due
to the alternative requirements of each of the
resulting methodologies. It is more likely that they
arose out of the differing personalities of the three
analysts. Each was working towards a similar
structure, and yet each led the DM through a very
different experience. The role which the analyst
plays in a decision support session clearly influ-
ences the event. It is undoubtedly central to the
nature of the experience and support offered to
the DM.

Some analysts approach their task as ‘business-
men’: they are efficient, demanding and challeng-
ing. Alternatively, some analysts act as
‘counsellors’: they are calming, sympathetic and
coaxing. In essence, this personality may be cap-
tured by the level of direction used by each of the
three analysts. This is not to say that any of the
analysts acted more or less professionally than
any other, but is more a comment on the pressure
which was exerted on each DM. The personality
which is employed probably stems from the objec-
tives of the analyst: reflecting, for example,
whether placing the DM at ease is more impor-
tant than completely solving their problem. Such
objectives will drive the analyst, and therefore
dictate the character of the session. As such, these
objectives should be made explicit at the outset in
order that the DM has some prior knowledge of
the nature of the support process he or she will
experience.

An essential skill for an analyst is the ability to
withhold personal opinions. The analyst must
maintain an objective or detached position. Their
role can be jeopardized by intervening inappropri-
ately in a decision analysis session (Phillips and
Phillips, 1993). All of our analysts demonstrated
this ability, though admitted afterwards that they
had practised restraint. Further, the DMs must
realize that they have ownership of the problem.
They must not look to an analyst to pro6ide a
solution. Rather, the DMs should be prepared to

work with the analyst to find an acceptable an-
swer. It is likely that any solution will perform
better if the DMs feel that they own it.

Another observation relates to the pace of the
session. Even in a somewhat reduced event, last-
ing under 2 h, it was apparent that the dynamics
of the modelling varied. The analysts were vigilant
throughout the session. Sometimes a slowing of
pace indicates that the DM is puzzling over an
issue, but it could also mean that the DM has
nothing more to say on the subject. The analyst
needs to be able to tell the difference between
these two events. In our workshop, when an
analyst felt that an avenue had been exhausted, or
noticed that the DM’s interest was beginning to
wane, they took control and moved the session
onto alternative ground. This enabled the DM to
re-involve himself with the problem and sustain
interest. Further, it promoted confidence in the
decision support session, adding value to the
DM’s experience.

6.3. Transferable procedures?
We have highlighted some of the skills employed
by the analysts. While trying to formulate the
problem, each explored stakeholders, objectives,
and the scale of problem. Furthermore, either
explicitly or implicitly, they tried to establish ways
forward, criteria and values. Clearly, there are
many ways in which this information can be
established. In this section, we highlight some of
the procedures which, although not used by all of
the analysts in the workshop, might well be con-
sidered as transferable. That is, the final choice of
decision model would not influence whether these
approaches could be used. However, it would not
be fair to suggest that any analyst could use any
approach. There must be a personal attachment;
the analyst must feel comfortable with his/her
approach to use it confidently and in order that
the DM is put at ease.

Freerk’s approach, whilst helping the DM to
find a simple problem representation, also seemed
to be based upon trying to establish the level of
commitment to solving the problem. His was a
cautious approach, not wishing to give the im-
pression that he would be involved unless there
was an equal undertaking from the DM. Such a
commitment could be demonstrated by agreeing
to pay a fee to an analyst, but this is not suffi-
cient. There must also be a desire to solve the
problem, rather than placating others by giving
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an impression of addressing it. Through provision
of an initial representation of the problem, Freerk
was offering the DM a chance to reflect on the
problem and ways forward before pursuing a full
analysis. The analyst was keen to make use of
multiple sessions, and therefore broke off at the
point he felt appropriate for reflection.

Raimo was driven by a desire to produce a
deliverable for the DM: to provide the DM with a
resource to take back to the School for discussion.
He was pursuing his own objective in some sense,
though this objective was aimed at supporting the
DM. As a consequence, Raimo progressed much
further into the decision modelling phase than any
of the other analysts. His approach to encouraging
the DM to appreciate the scope of the problem
required the DM to generate numbers. Raimo
argued that only through providing weights and
preferences could the scope of the problem be
understood. He supported the gathering of this
data with software, in order to quickly compute the
impact of such beliefs.

Valerie’s session seemed to be split into two
activities—acquiring and structuring knowledge
(cf. Ackermann and Belton, 1994). Initially, she
and the DM discussed issues, ideas, people, prob-
lems and solutions. This approach was used to
capture all thoughts as they surfaced. As such, the
DM was allowed to move from one topic to
another, and back again as certain revelations led
to other overlooked thoughts. Because of the
analyst’s approach, there needed to be a flexible
form to hold the information. Once this process of
acquisition of information was close to complete,
Valerie moved on to its organization. Clearly, the
DM may still add information to the problem, and
therefore knowledge acquisition will progress
through the later phases of the analysis. The
structuring phase involved clustering ideas, con-
structing alternative stakeholder’s views and build-
ing up logical solution strategies. This provided a
wide view of the problem, enabling the DM to
critically reflect on the various problems which he
actually faced. Again, the DM was encouraged to
focus on addressing one of these, and the analysis
progressed.

Eden et al. (1983) suggest three styles of help that
might be offered by (decision) analysts: coercive,
empathetic and negotiative. Valerie’s style was
empathetic moving a little in the direction of
negotiative. Freerk also operated in the empathetic-
negotiative mode, although a little more towards

the negotiative. Raimo clearly leant to the coercive
style, beginning with some empathetic interactions.

6.4. Discussion about problem formulation
Reflecting on the workshop, all participants agreed
that it takes a lot of time and effort to get a problem
mess into an agreed matrix of values reflecting
criteria, preferences and beliefs. Further, all possi-
ble solutions need to be scored against this matrix
in order to apply a normative solution procedure.
The dynamic nature of problem formulation may
lead to divergent working, further complicating the
initial problem. However, this will encourage the
DM to consider fully the focus which he/she would
like to take. Problem formulation is complicated by
the fact that people’s preferences evolve. There is
a danger of an analyst forcing preference values on
to the DM in order to perform the analysis. This
was not something which was observed in the
workshop, but is a temptation which analysts
acknowledge in stressful, demanding situations.

In addition to his/her preferences changing, it is
likely that many other aspects of the DM’s perspec-
tive will develop during the analysis. DMs are likely
to mention new constraints at each suggested
model. As certain issues become more concrete in
their minds, it is likely that they will have revela-
tions concerning the problem. Therefore, problem
formulation is likely to be cyclic, and each recogniz-
able phase could be revisited at any stage. A good
indicator that the model is becoming complete are
the feelings of the DM: unease on their part implies
that the problem needs further exploration.

A conclusion from the workshop was that it is
worth investing a little time at the beginning of the
session in social interaction to build a relationship
between the DM and the analyst. The early phases
of any problem formulation are very much based
on good communication between the analyst and
DM. Therefore, anything which can facilitate a
rapport will be beneficial. Further, a few frivolous
comments can give much away about the true
nature of the DM’s feelings. A request for anec-
dotes or stories regarding the problem will provide
background for the analyst, and may allow the DM
to ‘let off some steam’ with regard to the problem.

Further, it was agreed that analysts should be
wary when discussing the problem with the DM.
The analyst should not take for granted the stated
problem. Indeed, there was a lot of suspicion
displayed by the analysts at our workshop as they
tried to establish the ‘real’ issue. The experiences
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of those involved showed that there is often more
to a problem than is initially made explicit. The
DM may be encouraged to reveal this if they feel
secure in the session, and if they have confidence
in the analyst’s ability to help them face the
consequences of raising the issue. What is gener-
ally agreed is that any solution found to the
superficial problem is not likely to survive unless
the more fundamental one is addressed.

Some comments arose from the artificial nature
of the workshop. Cautionary statements were
made about assuming that MCDA would be the
right way to solve a problem. Given the brief of
the workshop, the analysts involved were safe to
assume that the problem would be of an MCDA
type. However, this is an aspect which an analyst
must normally establish. The DMs involved com-
mented that a ‘route map’ would have been use-
ful. They felt unsure about where the session was
going. The fact that each of the analysts failed to
make the session outline clear may have been a
factor of performing in front of an expert audi-
ence. The analysts were in an unrealistic session,
being watched by people who were experienced in
decision analysis, and therefore may have felt this
unnecessary. A final point emerged due to the
hypothetical nature of the scenario. All key play-
ers should have been present, including the DM,
face-to-face with the analyst for a decision sup-
port session. Our analysts and observers noted
that their work would have been constrained had
they not been able to get all of the problem
owners together for the decision formulation.
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NOTES

1. It is arguable that the term decision maker is incorrect:
maybe problem owner would be a better term. But we
have chosen to use the former both because we believe
that problem formulation is provided with its motiva-
tion from its role in the decision making process and
we wish to emphasize our concern to compare ap-
proaches to the support of decision makers.

REFERENCES

Ackermann, F. and Belton, V., ‘Managing corporate
knowledge with SODA and V.I.S.A.’, Brit. J. Man-
age., 5, 163–176 (1994).

Banxia Software, Decision Explorer, Glasgow: Banxia
Software, University of Strathclyde
(Info@banxia.co.uk.), 1996.

Belton, V., Ackermann, F. and Shepherd, I., ‘Inte-
grated support for problem structuring through to
alternative evaluation using COPE and V.I.S.A.’, J.
Multi-Crit. Decis. Anal., 6, 115–130 (1997).

Eden, C., Jones, S. and Sims, D., Messing about in
Problems, Oxford: Pergamon, 1983.

Hall, P., ‘Managing change and gaining corporate com-
mitment’, ICL Tech. J., 7, 213–227 (1986).
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