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MULTIVARIATE STATISTICAL ANALYSIS
IN ARCHITECTURAL DESIGN

J.P. Maroy - J.P. Peneau*

AbstrqEE

Design methods are often presented as global answers to global
problems of design. But they can only define and solve partial
problems and, in fact, most of them appear to be «classification
issues. Multivariate Statistical Analysis is then an efficient and
adequate tool to solve them. This paper describes applications of

classification techniques to various specific design problems.

Résumé

Les méthodes de conception sont souvent présentées comme des réponses
générales & des problémes généraux de conception. Cejpendant elles ne
font que définir et résoudre des problémes partiels. Et en fait ces
problémes se rattachent poﬁr la plupart & des problémes de classifi-
cation. L'analyse des données est alors un outil efficace et bien
adapté pour les résoudre. Ce papier décrit quelques applications de
techniques de classification automatique & des protlémes de conception

en Architecture.

# Architect - School of Architecture - Nantes
-1-
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INTRODUCTION

The first aspect to be underlined is the importance of using
various representations of the same data. The Analysis is used to
give a synthetic (and therefore somehow inaccurate) view of the
data. Each method brings to evidence a character of the data set and
introduces a special bias. It is only by the association of different
point of views that the synthetic idea can bvercpme a crude interpre-

tation.

But then a new problem arises which is also important : how not
to be overwhelmed by a set of interpretations larger than the original
set of data which generated it ? We partially avoided this problem by

using only one metric space.

The second aspect is the iterative use of the classification
methods. Apart from the fact that the very status of the data used
in architecture requires an iterative use it can lead to interesting
problems of comparison of different analysis of slightly modified data

sets and their use for time series analysis- for example.

The second paper describes. a real application of multivariate
analysis as a community game whevre it is valuable as a communication
media as well as an iterative analysis support. This last part is more
devoted to architectural problems and mainly aims to overcome the

differences of knowledge between the user of a building and the designer.

The following two papers were presented to the Design Activity
Conference held in London (Aug. 1973)., They show two aspects of the

subject.
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ABSTRACT

Design methods are often presented as global ans-—
wers to global problems of design. However they can
only define and solve partial problems of design,
and in fact, most of them appear to be classifica~
tion problems. Multivariate Statistical Analysis is
then an efficient and adequate tool to solve them.

This paper describes applications of classification
techniques to various specific design problems :

- a new presentation for the decomposition of the
design problem,

- a study of qualities of activity bearing spaces
for architectural programmation and design, -

- a nev presentation of locatiom-allocation and
plan layout problems.

This use of Multivariate Analysis is quite new and
interesting even for the statistician because it
led us to tackle some special and characteristic
problems such as the fact that the data we analyse
is never fixed once for all. Since the design pro-
cess simultaneocusly analyses and generates its own
data, it allows it to vary in the very course of
the process. Besides we never work on really large
arrays so that it raises two more problems : how
far is it legitimate to use statistical methods and
how can we verify the results of the Analysis ?

The method is quite original for the Architect

too. It offers him a creative utilisation of else~
where analytic methods. This creativity proceeéds
from relying on the descriptive character of Multi-
variate Analysis and by offering graphic visualisa-
tions, easy to manipulate, of the structures of the
data the designer handles.

The unifying prospect that derives from the appli-
cation of a single methodology to different steps
of the design process 1s quite interesting, mainly
for pedagogical reasons. But the questions that may
arise from the use of any analytical technique re-
main:do not they tend to duplicate existing models
and to conceal ideologies ?

INTRODUCTION

The use of statistical methods as aids in Architec-
tural Design may be startling at first sight. The
data the Architect works with is known as being im~
portant and difficult to grasp as a whole but it is
not large enough to justify a statistical treatment
nor its form particularly suited to it. However mul-
tivariate analysis can be used in Architectural
Design to give synthetic representations of the
structure of the design problem.

The idea we rely upon in this study is that an Ar-
chitectural Design problem can be formalized, at
least partly, by a set of items related together by
various kinds of relationship. The resolution can
then be identified as a decompos;tion into indepen-—
dent sub-systems. Ch. Alexander (1, proposed a
design-oriented formalisation. We will show that
other approaches can also be formalized with the
same model.

Those different approaches will be distinct in the

definition of the design items and their relatioms.
This will have in common the statistical model em—

ployed, the search of a structure representing cor-
rectly the problem and modifications of this struc-
cure as part of the design process.

Then the design
an optimisation
problem and the
sentations from
design brief to

process itself can be seen not zg
problem but as a representation
transformations of various repre-
the programmatic analysis and the
the completed building.

Instead of relying on the mathematical foundation
of multivariate analysis we prefer to insist upon
some may be very simple aspects of representation
problems which we think important for the use of
those methods, mainly to give an intuitive feeling
of the meaning of the results.



Statistical Methoas

Multivariate Analysis Methods themselves can be
classified (as long as they.are classification me~
- thods) in various ways. They can be global (factor
analysis) or local (clustering). They can be aggre-
gative or work by decomposition. They differ by the
algorithms implemented E6} , by the similarity mea-
sures they use (Hall [9] , Lerman 11 ), by the
representations of the structures of the data they
offer. This last distinction is quite important for
" the pratician because he will work om those repre-
gentations. -

.This representation problem is fundamental because
it is related to the structure the method is able

to find, If we find a distribution of data as in
fig. 1| we know we have a linear distribution and
that, apart from slight "experimental"” errors, those
points should lie on the line drawn through the
cluster of points. Such fitting can be made on other
simple analytical functions. Multivariate Analysis
kooks also for simple clusters as those of fig. 2.

‘The aim is here more general and multivariate ana-
lysis can be considered as aiming to a simplifica-
tion of data into a few distinct classes.

The Data

The data processed by Multivariate Analysis has to
be a two-dimensional array. Usually a line of this
array represents the measures of an item in respect
to various characters. We will not enter here the
very important question of the nature of the quan~
tities here observed : pumerical, ordinal and so
on...

In Architectural Design we will mainly work on
qualitative or subjective data that can always be
coded in O~1 or on a simple scale of O to 9 for
example. Anyway the data we will work with is not
precise enough to justify absolutely a numerical
code.

For now on.the Clustering techniques will work on
the objects or items represented by their descrip-
tion or coding, It is only when the architect will
work on the results of the classification process
that semantics and exogenous knouledge on the data
will be re-introduced.

Distances and Similarities

How can we define the clusters we are looking for ?
On figure 2, we can assume that two points belong -
to the same cluster if they are close enough. At
least two points in a cluster are closer to each
other than are two polnts belonging to other
clusters. If two points are in the same cluster we
see that they have approximatively the same values
of variable | and of variable 2. Since we know a
point only by its two coordinates we say that twvo
points belonging to the same cluster are more alike
than two points of distinct clusters by examlnlng
their coordinates.

Then we will define an index on the coordinates of
the two points, that will represent their simila-
rity.

Consider three points A,B and C in Euclidian space

(fig 3) we can measure their distance with the
Euclidian distance (fig 4). But if we consider
Manhattan distance then the distances between them
are given by the array of figure 5. We can construct
A',B',C' in an Euclidian space which display the .
same distances. They are different from A, B and C.

" This ~xample shows two things. First, that the choi-

ce of a distance between items is important. Then,
that given a distance, we can look for points dis-
tributed in Euclidian space, that have same inter-
points distances. This last property will be used
by Factor Analysis.

Now we would like to introduce a particular metric
the khi-2 metric.

Suppose for examples that we study three towns i, j
and k and that we compare their population, their
surface, the degree of air pollution and so on. The
data can be stored in an array and the measures

‘plotted on parallel scales (fig .§).

When comparing the, profiles we can say that i is al-

‘ways over j., If the scales allow us to say that
;higher values on the scales are better values, then
'we can say that i is better than j. And we cannot
'say much of i and k.

But despite the fact that k is over j, we can say
that they are quite alike. They have the same pro-
file. If we think that it is an important property
we want to have an index that says that k and j are
close and k and i far apart.
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It is in fact an important property mainly if the
measures are taken on very different scales. The
khi-2 metric displays that property and can be ex-
pressed by

N
2,. i i i
a% i, n E 1o (3t o ElL)z

=1 B ui ¢

where yi and v j are the sums of elements of lines i
and J and ¢, the sum of elements of column ¢ « The
sum is then made on all columns.

Though if it is a good distance to use with fre-
quences or O-1 data it should not be considered as
a general distance. With numerical data we should

be more careful, although by its averaging proper-
ties it also usually gives good results.While we
still bear in mind the example of figure 7 we should
notice that if we permute the order of the scales,
the comparison between profiles can be easier. We
will discuss this point further, in what we call "
"ordered arrays". And also, that the scales can be
bent ‘and arranged in such a way that the comparison
of profiles can be changed into coqparlson of points,
which can be carried out manualiy L]A]

Finally, we can remark that the choice of the index
is very important. It has to be defined so that the
similarity between two items should be as close as
it is possible from the real (or intuitive) know-
ledge we have of the similarity of the two objects
represented by those items.

Then what is the use of retrieving a similarity we
intuitively know ? We can explain it by referrin

to Pattern Recognition which is a close problem %4}
When you have devised a programm that recognises .
printed characters you expect it to recognise also
slightly crooked designs of the same character. The
problem is to know when this property of generalisa-
tion is no longer a quality but becomes an error of
recognition.

Here we will find trivial relations any designer
would be ashamed to mention. But we must consider
them as fixed points that make us sure that we are
right on those points at least. Then, we may accept
other less trivial groupings as possible, or at
least worth studying, clusters.

Clustering Algorithms

It is out of the scope of this paper to give a
complete view of all clustering algorithms. The
reader will find in [2 ] a complete survey published
for the architects. The reader should also consult
[7 ] which describes a type of algorithms we will
not discuss here but that give a good intuitive

idea of how.clustering algorithms work.

We will mainly recall some properties of hierarchi-
cal clustering which has been described very well
in Sokal [17' and presented, for desiguers,but
without applications, by P. Tabor [18 1.

We will just insist on two points : it is a local
method and it is strongly related to the hierarchi-
cal representation it gives of the structure of the
data.
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Local, meang that the clusters are grown locally
around each point without whole effects like in
factor analysis.

The representation is quite straightforward It is
a tree, usually binary, which describes proximities
between subsets of the data. Depending on the height
of the cut through the tree we obtain partitions

of different fineness (fig.7 ).

We can just recall that if two items are very much
alike they will be very close and will then be
aggregated at the beginning in the tree. So that
when we cut the tree at a certain level, the sub-
trees or. subsets we form are composed of items that
are more alike than items belonging to different
subsets.

The process is in a sense continuous : we choose
the number of clusters we think significant from
the study of the levels in the tree and from the
semantics of the data.

Factor Analysis

Factor analysis is a global method of describing
data’. Various intuitive presentations of it can be
given. The simplest is to say that we are looking
for M points in an Euclidian plan such that dis-

tances between them are as close as possible ta
a matrix of distances given by a specified metric.

This argument has been given earlier. It doesn't
really cover Factor Analysis but all the techmiques
of mapping. Factor Analysis can be better expressed
by a mechanistic presentation that is closer to the
calculations actually performed.



:An item can be seen as a point in a n~dimensional
.space. Then we look for the better subspace to pro-
:ject the set of points onto. This subspace must
have its origine at the center of gravity of the
‘points and its directions will be the successive
axis of inertia of all the points. For example, il
n-space has three dimensions as in fig 8b, of the
_three plans I, 2 or 3,the best one is number 3. The
'calculation is then the search of the axis of iner-
tia of the set of points.

But there is an important loss of informations. Two
:points can be close in projection without being
close in space. So interpretation should be careful.
This is why we use hierarchical clustering to clus-
‘ter items and then we draw the boundaries of the
clusters on the plan of the factor analysis.

Furthermore, if we use the khi-2 distance we can
‘project characters and items on the same plan and

the property that relative position of cha-
racters and items are significant. But its inter-
pretation can beé. tricky [I3]}.

.

Ordered Arrays

The data array can be re-ordered so as to show re-
lations between clusters of items and clusters of

characters. This ordering is quite easy to obtain

from the hierarchical clustering scheme.

Suppose we are working on 0-1 data and that lines
and columns of the data array are ordered by the
result of the hierarchical clustering program. Then
if a cluster of lines is related with a cluster of
columns, the rectangle at the intersection of the
lines and the columns of the two clusters will be
filled mainly with ones and the other rectangles
mainly empty. :

‘Figure 9 shows how the clustering program is. wor=:
king and how the data array can be re-organized.

It is important to note that in this case there is
no loss of information, but if the data doesn't
show well separated clusters the array is not very
clear. But at least it shows that the data is not
well classified. Then the ordered array can be used
to verify hypothesis drawn from the other two repre~
sentations. ’

A last remark should be made on the fact that this
ordering can be made on rectangular arrays and not
only on square aund symetrical arrays [ 16].
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Applications to design

The three applications to design we present have,
besides their practical interest, are important

for teaching because they show that three distinct
4esign problems can be presented in a unique frame- -
work. :

'C. Alexander's first design methodolozy

It is- too well known a method to 'be introduced here.
We shall only .mention that the items are design
requirements. Ag characters we take the same requi-

‘rements. And relations will give the O and 1 of the

matrix. Now if we make clusters on that data we will
find in the same clusters, requirements related to-
gether.

‘Running our program on the data of Community and
Privacy ﬁ ] we found the same decomposition. We ob-
tained.the tree in one operation instead of two. And

the ordered array (fig 10) allows us to analyse
links between clusters. Overlapping points will be
affected to both clusters.

Layout

The same model can be used. Items are rooms (or ac-

‘tivities). Characters are the same rooms. The rela-

tionship between rooms givegthe data array.

Then if we cluster the lines (or columns since the
array is symetrical) we will find in the same clus-
ter rooms strongly related. Strongly means a strongz
relationship (high value) or all related together.

Furthermore, Factor Analysis gives the position in
the plan of points such that their distances are
as close as possible to the definition given here.
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"Fig. 11 shows how these representationScan be used
to derive a plan. But we think we should stress
here an important point. Relations given in the
data array are studied by comparing one activity to
another. If they are compared within an existing
building their context will change. If the building
does not exist, the context is unknown. Then the
analysis is certainly wrong. But by a second analy-
sis of the clusters we can build step after step the
future context of the activities. Multivariate Ana-
lysis should be used as an iterative tool to in-~
clude context in programmatic analysis.

Programmatic Space Analysis

The two previous problems are really crude problems.
The last one already shows that design can be seen
as a multistage process that transforms one repre-
sentation into another.
here.

Plan layout assumes that we are working on some
items very similar to rooms. But on many buildings
the problem is so ill-defined that the definition
of rooms is in itsélf a problem. Anyway it doesnot
seem accurate to see a building as a collection of
rooms. Things are not so simple.

In a few buildings the only concept we can rely

upon is that of activity. It is not well defined

but it is intuitively used by architects and begins
to be studied by psychologisss [15 ] . In another
paper we discuss its use and describe a project for
a social meeting place for a working class neighbor-
hood [ 14 . In that study we found the concept of
activity and the method of analysis a great help to
exchange information between users, administrations
and architects.
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We first devised a list of activities zg complete

as possible and a list of characters that could des—~
cribe the spaces intowhich the activities could fit
(fig 12). Then the program gives us two hierarchical
clusterings, one on the activities , the other on the
characters, the Factor Analysis (fig 14) and the
ordered array (fig 13).

When two activities are in the same cluster it means
that they require similar space properties to shel-
ter them. The clustering of two space characteristics
means that they should belong to spaces sheltering
the same sort of activities.

Then the two sets of clusters can be compared. The
classification shows that only eight general proper-
ties allow to define the various spaces in the buil-
ding. And for a given group of activities the ordered
array shows that one or two sets of properties define
the qualities of the spaces.

Factor Analysis can be ‘used to analyse the different
classes of the initial array : are two or three clas~-
ses of temperature meaningful for this building ? If
we find two of the temperature characters in the

same cluster, then we can say they are not really
meaningful for this building.

Iterative use is also very important. Clusters of
activities are sometimes unexpected. So we analyse

the context introduced by the clustering and repeat
the process as many time as necessary to find clus-
ters satisfying both for detail and for the whole image
All along the process it allows us to explicit the
means and ends of the design problems.
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ABSTRACT

Before reaching the phase of conception of a buil-
ding one must te fully aware of the nature of the
different activities that should or may take place
in it, successively or simultaneously. In order to
study the conditions of flexibility, multifunctio-
nality or banalisation of the different space
units, we can order those "activity bearing spaces"
according to suitably chosen descriptors. The me-
thods of Multivariate Analysis are used here ,
mainly Hierarchical Analysis with Factor Analysis
of Correspondances.

But that process remains abstract and technocratic
unless the future users of the constructed buil-
ding are somehow associated with its study. The
method called here "Jeu factoriel des Correspondan-—
ces" aims at the association of the people concer-
ned in the future building to the definition of its
program. The level of abstraction of that phase of
the design process makes this association still
more difficult than when it deals directly with
spatial configurations as it more often does.

We will describe in this paper the study of a
Community Center with the inhabitants of a low
cost housing scheme in France. We will also try
to answer these question : -What problems arise
from the use of this method ? - Why is it interes-
ting, and how far ? - Can we straightway associate
to the process, inhabitants that belong to the
working-~c lass ? How far may the organizers influ-
ence the answers and impose their own conceptions ?
- What scientific conditions are required for the
use of such methods that would limit to some ex-
tent any manipulation of the user ?

INTRODUCTION

Various works in the field of programming, space or
architectural analysis refer to the idea of duality
between activity and space - whether by correlating
a system of activities with a spatial structure or
more usually a system of functional needs with a
spatial organization ; such methods relating to a
more or less ostensible 'functionalism'" lay hidden
within the designer's production.

The question is whether the foundations of this cor-
relation between activity and space are still valid
with automatic data processing and, generally spea-
king , with a more systematic approach.

From a strictly point of view, neither the notion
of activity nor that of space have a well-based
status. To compare them is to refer to a theory of
space use which does not exist yet. Such theory is
likely to replace the notion of activity, conside-
red in the abstract as an atom of behaviour, the
concept of practice, in particular the social prac-
tice of space which expresses the sociological and
psychological variables resulting from social rela-
tions. But we are obliged to note that, for the
time being, the theoretical basis is weak. Thus,
by lack of the tools enabling to meet reality sig-
nificantly, we have to try to explain systematical-
ly such phenomena as space occupation, appropria-
tion and use. The basis of the approach are still
empirical, as most of the data come from conventio-
nal operations methods ; it is only by practice
that the procedure set out cross-checks the theo-
retical problem, namely the differential use of
space by social agents.

The experiment described and the method used are
indeed intended to state #hd then to try to mini-
mize the problem of social distance which most
generally occurs between the designer and the fu-
ture user of the object planned. This distance re-
sults from the distortion between his class "habi-
tus" projected by the designer, therefore between
the ways of space use of this own class, and those
sometimes very different of the user of the desi-
gned building.

From a practical point of view, we mean that such
current or future uses can be well described in
terms of space and activities. We make the res-
trictive assumption of a correlation between the



distribution of spatial units and so-called homoge-
neous elementary activities according to the inter-
vening parties. In this regard, we shall consider
the operations enabling to go from one set to ano-
ther and make up homogeneous classes within each
set.

Considering the set of activities as the initial
set, the implementation likely to correlate activi-
ties with the elements of the set of spaces may be :

~ "bijective" - in the case of a term~to-term corre-
lation between spaces and activities.,

- "suRjective" ~ if several activities are taking
place within the same space.

- almost never injective, since such alternative
would correspond to spaces where there is no ac-
tivity.

This sequence of operations does not express all the
modes of correspondence. For there are diffuse ac-—
tivities which may take place within several spaces.
The rules of implementation are no more relevant
since the same element of the initial set would
correspond to two (or more) elements of the final
set. :

The circumstances just set out mean for the designer
specialization, polyvalence (simultaneous and suc-—
cessive) and "banalization'", of spaces. It is spe-
cially for the definition of a spatial polyvalence
that such a procedure is intended. The method used
consists in specifying the activities likely to

take place within a projected building, in choosing
descriptors related to the space where such acti-
vities take place. At least in defining through an
automatic classification program using the factor
analysis of correspondences, the classes of activi~
ties with similar or closely related spatial charac-
teristics.

The approach would be strictly technocratic if it
were carried out only within the limited area of the
programmers and designers of a future building was
destined. This was very obvious in particular for
the definition of activities as well as for the pro=-
cedure of characterization of spaces. In the first
place, cooperation bears on the joint implementation
of a list activities. In the second place, it leads
to a procedure of programming game called 'the fac-
torial game of correspondences'". After a brief
survey of both .phases, we shall deal with the im-
provement they really bring to the mutual communi-
cation between architects and users’. More generally
speaking, we shall consider the scope of such an
approach. Does it lead to a real democratization of
decision-making ? Does it correspond to a mere ma-
nipulation of the users ? Does it bring more
gstrictness in the programming work ? What are the
scientific conditions likely to improve it basi--
cally ?

Answers to this series of questions may be already
made in some respects.

Compiling a list of activities

The attempts to use the method of programming
already described were made for the definition of
a socio-cultural equipment for a neighbourhood.
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The inhabitants of a district, especially those of
a cheap dwelling group ''Habitations Bon Marché"
('HEM" ) built in 1926, had been claiming unsucces-
fully for the building of a social center.Thanks to
cooperation with a working group from the "Unité
Pédagogique d'Architecture'", it was possible to
organize the demand.

First of all, a phase of joint discussion and
thought enabled architects and the inhabitants of
this district to deal with the definition of the
activities which were to take place within the
planned facility. To simplify, the question was :
"What do they want to do in the center ?"

Such an approach already raises numerous problems
relating to the general notion of district facili-
ties as well as to the way in which the inhabitants
express their needs. Apart from rather diffuse and
complex roles of control and recuperation, socio=—
cultural equipments play also an objective role of
compensation and substitute for the inadequacy of
housing, specially obvious here, Rather than from
a more or less idealized need for culture or com-
munity life, the demands of the inhabitants origi-
nated indeed from tiny and comfcrtless dwellings
which prevented them from any relations beyond the
family cell.

This being clearly stated, we must consider the
meaning of the question relating to the activities
wished for the socio-cultural center. For want of
an analysis of the ideology underlying this type of
approach, we can rapidly note that the user is to
answer the question in two main ways :

- the first way will consist in formulating again
the stereotypes of activities which everybody bears
in mind : to organize meetings, to do odd jobs, to
play ping-pong etc... These activities are corres-
ponding to those almost automatically associated
with district facilities of the same kind.

- the second way depends on the more or less felt
aspirations of a person or a group. Very often, they
refer to "diagrams", or valorization or promotion
expressingin a wish for oneself or one's children

to do activities such as : ballet, music, learning
languages and so on...

In both cases, it is clear that the aspirations of
such or such individual only become meaningful
through the knowledge of social determinisms under-—
lying his behaviour and organizing his aspirations.
The examined person usually does not know these
determinisms. But the latter must be perfectly

well known by the ''game animators'.

This requirement was not strictly fulfilled when the
above experiments were carried out. The attendance
of architects and architectural students more or
less aware of the problems raised and wishing to
solve them, has brought a third element in the
compilation of a list of activities. Their opinions
were rather typical of the traditional opinion of
architects. They consisted in offering activities
deemed "original' to the inhabitants of the dis-
trict. Thus,activities such as the Brittany wres-
tling, the creation of a television studio in the
district and flora! art have come to finish off



the list, which finally bears 84 activities, in
agreement with those concerned. oL
It is interesting to note that the matter of other
possible activities which are not yet on the list
or which may replace those falling into disuse does
not seem to have concerned the participators. On
the other hand, the need to find solutions of poly~-
valence, owing to the proposed limited area was
kept in everybody's mind. Which enabled to go on
with the next phase of characterization of the
spaces where such activities take place.

YT WRFED TeOPLE

The descriptors and their correlation

We have described in another paper [9} , the pro-
cedure of automatic processing which enables to
make up classes of activities corresponding to
spaces with similar or closely related characte~
ristics., We shall deal here with the difficulties
we met with when specifying the characteristics of
space or descriptors relating to it. We must im-—
mediately indicate that such characteristics do not
refer to activities but to spaces where activities
take place.

The characteristics may refer to notions relating
to the activity in progress but, in any case, these
notions must be expressed in terms of spatial requi-
rements. Dimensions, layout, materials and tempe-
ratures and so on are the reference fields of such
characterizations.

AN EXBMPIE OF THE GAMING 80ARQD SHWUING THE SOALES

The main problem was to specify categories under- From this plan, the play will consist in specifying
standable by persons who knew nothing about the for each activity the characteristics of a space
building field, its terminology and relevant no- which make possible a satisfactory development of
tions . A simplified list of characteristics has the activity.

been compiled from the too techmical ones.

It was then possible in a first phase to set the In order to materialize the activity in question
discussions about spatial descriptions at a suffi- for which we try to specify gpatial characteristics,
cant level. The starting-point of the play is a we use laminated plates with a graphic symbol re-
preliminary automatic processing representing presenting the activity. (In another version of the
classes of characteristics and classes of activi- play, the plates are used by players as a medium
ties on a plan. Data enabling to make such an for the selection of activities).

analysis have been determined a priori.
The plate is handed round, its graphic is deciphe-

We shall use the plan given by factor analysis as red ; and, indeed, its being physical holds our

a game board by suppressing one of the sets, namely attention to the matter.

the set of activities and keeping only the positions

of the points which correspond to the characteris- The characterization is made scale after scale. The
tics within the subspace of representation. These choosing of one characteristic instead of another,
characteristics initially make up subcategories the wavering between two characteristics are also
which refer to a type of question and modes of materialized after group discussions, by placing a
answering it. Thus, as regards the ground, depen— pawn on the scale.(The operation consists in posi-
ding on the nature of the activity which is to tioning as many pawns as scales). Then the posi=
take place on it, either flooring or a plastic tion of the centre of gravity of the located pawns
coating or tiling will be chosen. ThHese three pos-— is considered (through a very simple handling, which
sible choices determine three different descriptors is usually appreciated by players). This builds a
in the data processing. However, they form a scale "trace'" of points on which may be specified clas-
relating to the notion of height. This scale may ses of equivalence representing activities with

be indicated on the representation plan with a closely related characterizations.

continuous strip, which will be all the more long

as the notion has a separative power in the or- Scope and Significance of the game

ganization of the whole set of activities. (The

figure shows an example of a plan bearing such Merely in view of the operation of a collective
scales). programming tocl as well as in the broader context

of procedures of association, animation or partici-
pation, we are led by experience to make a lot of
comments.
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Although both aspects are closely linked, we shall
deal successively with its technical interest in
the context of architectural programming and its
social scope in relatiom to the architect's prac-—
tice in general.

The technical interest is obvious in many regards :
we shall bear in mind in particular : the imple-
mentation of a minimal program and the check of an
elementary level in the acceptability of the ar-
rangements proposal to users. Such feasibility is
limited by the descriptors used, which are not
technical enough (It is clear that it would be
impossible to perform this checking if the future
users did not understand the nature of the infor-
mation communicated).

Still at the same level, comparisons of the answers
made a priori by technicians and uninitiated per-
sons, resulting from a discussion with the future
users carried out through a comparison of the re-
sults from manual and autcmatic processings. Such
comparison 1s made thanks to a method of super—
posed analysis, used to test the stability of the
“trace', the data once modified. It consists in
superposing the results frommanual and automatic
processing and in locating the trajectory of the
points representing activities from a data set to
another. Differences are shown immediately, which
can be analysed. It is useful, in order to check
the terms of the comparison, to note down the
answers for each category of characteristics in the
course of the play. Thus, from these data, it is
very easy to locate and interprete the modified
characterizations.

Apart from the technical interest of both aspects,
we can likewise observe induced effects as regards
the compilation of the list of descriptors. Trying
to compile a list of spatial descriptors which can
be understood by anybody does not mean at all that
descriptors are simplified. The technical aspect
cross—checks the relevant problem of communications
It is indeed possible to go beyond a level of ver-
bal formulations. and define physical media which
represent the descriptors. Some samples photographs
and sorts of models may be used, and judjing by our
former trials, they will enable to understand per-
fectly notions deemed a priori to be a matter for
professional or initiated people.

Such refining of the list of descriptors is also
interesting as regards the transfer of data and in-
formation from other fields of study to architectu-
ral programming and design. .
It is still difficult to use data specially related
to space use and given by human sciences ; and the
development of methods setting the problem in a
practical way through space descriptions would be
likely to promote our knowledge in the field.

Very often, the data or the results of the data
processed by the psychologists or the sociologists
are used directlyby the architect who is sometimes
led by his own objectives to remodel or misinter-
pret them ; in the worst case, he does not know
what they really mean and misuses them.

Whatever it may be and for want of precise investi-
gation of the matter , the modes of this transfer

will gradually become clear through the procedure of
description already set out.

As regards the technical aspects, we shall deal at
last with the extension of the proposed method.

First of all, it is a matter of suppressing the who-
le automatic processing. The preliminary game proce-
dure will then take place in two phases, which
donsist in locating on the plan, first the descrip-
tors, then the activities.

It came out from former trials that it was very
difficult to achieve the first phase.

It is also possible to use the play as a tool of
comparison between the various answers from various
groups or persons. In such a case, a good knowledge
of the psychological and sociological variables of
the groups or persons participating in the game is
necessary.

In this last part of our paper, we shall deal with
matters relating to the social scope of the game
and its implementing conditions.

One of the first ambiguities we observe as regards
the word "game" is due to the fact that the notion
of game is usually attached to a "gratuitous physi-
cal or mental activity which is only intended to
please those dedicating to it". Such games and those
organizing them are obviously serious. Some people,
in order to distinguish their games from others call
them "serious games".

Does the use of a game in order to speak about an
object mean that this object is not interesting

enough in itself or that the persons to whom it is
destined are not able to speak about it directly ?

There is a range of answers to such question. They
should be stated precisely not only in reference to
the various types of procedures involved but to
local implementing conditions. In one case, it will be
be mainly a matter of making a teaching less tedious.
In another it will be obviously a mere handling

aimed at pretending that some irresolute people are
able to make decisions. We must also bear in mind

the distinction between the possible role of the
game procedures as media and their role in trans-
forming the players' opinions. We can still add
another differentiation between both functions and
the real decision—making at the end of the game.

Such distinction is in fact rather theoretical in

so far as the persons examined in this type of game
don' t have generally the power to decide. The objec—
tion may be raised that together with the importance
in the game, of information and the transformation
of opinions there may come some awareness resulting
in concrete actions ; but on the contrary it can
lead to a conditioning and a handling by the game
promoters, who wish to steal the approbation from
people playing.

The game may become a substitute for true democracy.
The protagonists must bear in mind this basic data.
But together with this main aspect, induced effects
may sooner or later become important and promote
the gradual knowledge of main problems. '

-12-



It improves, for instance, the relationships oi the
participants of same status. To practise a game, -
such as the one we have experimented leads neigh-
bours or parents and children, to exchange mutual

S .
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information. It also allows an evolution in the
opinion of the inhabitants.

It also improves the contacts between individuals
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projection by a few players, of their "leadership", .

when other participants are younger or less infor- 1 E. BERGER, H. BOULAY, B. ZISK - Simulations

med about the problems. The choices and require=-

ments may then no longer represent personal aspi-

rations, but what the player thinks he should

propose for the others. Or they may correspond teo 2
activities he saw or practised in similar equipments.

Another ambiguity appeared when we tested the 3
game, because of the presence of architecture tea-

chers, or students. It happened that, confronted to

gome difficult decisions, some non-technicians

asked the technicians : "You decide. After all, 4
it's your job !"

Finally, these remarks stress the opposition that

still stands between a technical and formal know- 5
ledge that cannot find any concrete social issue,

and the feeling of people that cannot express their

needs with sufficient precision. 6

They reveal a dissatisfaction which proceeds from
surroundings and from a way of life often unsuited,
sometimes inacceptable. 7

The method we have described brings to the same

level designers and future users. They both possess

part of the information needed to produce accep- 8
table surroundings.

The question of their respective influence in the
realisation of these surroundings, and the means
to gain that influence, are beyond the purpose of
.this paper. 9
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