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ANSTRACT — Tha author pressnts a method of
analyziog and interpreting data from an
Thrbanistics project. A fuzzy haseefication
tachnique ig used in the preliminary analysia
Than an algavithm that cormpares Hasse diagrams
is aleo used. The resuliing mappioge are
evaluatad for theix “peodnes: of fit.”

- I. INTRODUCTION

Hociety, just as humeankind, has bean
evolving infto a mwre complex, dynamic systom
The urban environment, in particuler, is always
plaguad with problems wsnd dissatisfied
inhabitants. In this paper, the author davelops a
method for analyzing and interpreting interview
data from inhebiiants of 2 city. The date isin the
form of mathematical relations. The purpose of
the investigation was to eventually design a
conaultative systam for urban problema.

The atandsrd way of processing relations
is by extracting deep structure from them Thin
meay be achieved by obtaining cartain closures and
interiors depending on the relational proparties
under investigation. Perhaps cne of the most
intarexting group of properties are thoss exhibited
by orders and preorders.  Normally, Hasse
disgrame are used te graphically flustrate the
different categoriss hidden by such relations.

In [4], tha suthor studied the apphicabilicy
of various raiational stremgth messures when
comparing and analyring Hasse diagrams. The
Hesse diagrame used ware derived from data
collseted in an Urbanistics project [B] that
inveatigates human perception of an urban
anvironment. These diagrams reprasant cortain
knowledge siructores that the interviewee
poasesgqr. In this paper, the author slaborates on
and continues with the rasults presented in [4].

Parhaps one of the most interesting
aspects that have to be conmdered when
comparing Hogse diagrams is the fact that the
reforence sots are actually (digoint) partitiona of
the sriginal reference sete. Hencs, pach nodeon a
Hasse disgram may consgtituts, for example, an
equivalence clags. In [4], it was proposed that a
hornomerphism betwaen the nodles in the diagram
be astablishad prior to comparing such structures.
This was then used ae a “guids” in the actual
comparieon. Nodes were mapped basad on (the
degree of) containment or on {the degres of)
overlap. Structure mappings may then ba
eatablishod based on thess node-mappinge.

I1. PROCESSING METHODOLOGY USED

The data ueed in [4] was processad using a
conceptual procedure developed by Bandler and
Eohout [1]. Given some fuzzy relation T XxY,
fuzzy local preorders (say, R © XxX) wore derived
by taking the Jocal preorder cosure of the trinngle
product, T 4 T, Ounly the Kleene-Dienas fuxzy
implicution oparator, defined ag

avb ()}

wap used in [4]. The following Hmtﬁnﬂim.t
procedure, from [1], was than usad

g-h =

1. Takean a-cut R,

2. Form S=gym Inl ®_. This relationisa
lovee] equivalence.

8. Ramove the zoro-clasa C,, coneiating of all
¥s unrelated by 5 to any alemwnts.

4. Lot E ba the factor st of X\ C, according
to the relation S.

5. Denote by = the facior relation RIS,
which in an order.

6. Lat P=(E, ). Draw the corresponding
Hapes diagram H(F).
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III. SAMPLE OF DATA USED

Ralations in [4] ware obiained from three
respondonts chosen at random (reforved to in the
study as grl7, gwie, and gr21). Various
alpha-cuts were used on these relations to
genarate 14 different Hasae diagrama Of thess,
six were chosan for the actnal investigation, two
from sach respondent (the reasoning behind the
choices are discusssd in [4]). Three of those are
prossnted in this section. In what follows, "H, "
denntes the Hases diagram far gri at an alpha-
aut of @=f. So, N, o donotos o Hasse diagrawm for

gris at =060,

1. Hasue dingram, H,, ..,

IO\

constructs, containing both positive and negative
poles, with tangible landmarks in the virinity of
their neighborhood.

2. Hasse diagram, H;, , .,

Flgure 2 H,, oo, Hense disgramn for gr2 8 et a=0.80.

The next Hasse diagram considersd is
depicted in Figure 2. 'I‘hnnudalabnlaﬁ:rrth.‘ls_

Fignre 1 By p . Hase disgram for gz18 et ==0.60.

One of the xix Hacoe diagramsa congidarad
is depicted in Figure I. The nods labele for thic

gruph ars given in Table 1 balow.

‘Lable 1 Interpretation of node labels for Hy, o0

ﬂ ME bel Conceptial Interpretation
3.4, §well-maintained, friendly,
| L2, racially relaxed,
14,15} desirable, safc}
{3m, d4n, {run-down, unfriendiy,
2 I2n, racially tezme,
l4n, 15m} undesirablz, dangerous)
3 {31 {beautiful}
4 {5n} {ughy}
5 {10} {feed you can mfhwence}
6 §10u} {feel you cannat influence )}

gxaph ave given in Table 2 balow.
Table2 interpretation of node labels for M, o
L;:j ﬁ Concepival Interpresation
L {3, fwell-maintamed,
12,15} racially reisved, sofe}
2 {3n, {run-deram,
[2m, 150} macially tense, dangsrous}
3 [4} {friendly}
4 {dn} {unfriendly}
5 (5} {bemutiful }
6 {5n} {ugly}
7 {10y ffeel you can influepce
8 {10n} {feed you cannat influence}
9 {14} {dexirable}
10 {142} jundesirable}

3. Hursn diagrom, A, o,

In the column labaled {RBS Label, the
numbers indirate ¢onstruct mumbera and the n
rapresents the construct's negative pole.  This
comes from the knowledgs slicitation technique
usad in the Urbaniatice project [3]. The
interviewees wero allowed to melate bipolar

Figare 3 H,, | o Hazee dingram for gr2 1 at a=0.50.

Another one of the diagrams considered is
depicted in Figure 3. The node labals for thia
graph are given in Table 3 below.
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1. Mapping between ), o, and Hy, o0

Tahle 3 Ineeypretation of node Isbels for B, (o, )
Labedl | URBS The Hasse diagram mapping depicted in
Lised Labsl Conceptual Interpresaion Figure 4 ia from gzZ# ‘The nodes map fis a

= one-io-many mapping because the node pet of
N 4,10} {friendly, plus tha fact that the two diagrams have the same
' fieek you cam mfluence} number of styata, results in a good path map g
3 {53 fheautiful} Y -
a | a2 {racially relaxed} A
5 {14} {desirable} "-,;'1 -
6 {15) {autio}
A methodolegy for  developing d

homomorphisme between Hasse diaprams is 4 5

outlined in [4]. This technigque definas ths 1) i -

mappings as a pair 7 = {f, 2 conmisting of & node i f Vi

and a path mapping, respectivaly. Mapping oY I

details are outlined in [4]. i _,‘.;',;‘ Wl

;,:.I‘ N ﬁ; H —
The mappings in this paper were analyzed ? L .r'j‘ ;!
in two waya Firet, mappings betwesn Haase ; "1‘ o
diagrams from the eame respondent were derived N i ! ——
and analyzed. The only difference betwesn these AN .
diagrams is that they were ohtained from distinct Ty Lo
alpha-cuts. Next, mappings beatween Husse Y B )
dingrams from different respondents were derived S, H -
and analyzed. The scalar esrdinality (or ¥ Cotmi) ) i
r
ICount(R) = E P (%, xj:' (2)
Figure 4 Mepping f,y o and Hyuy
and “mean”® cardinali The ecalar and “mean” messures for this mapping
" v aze shown in Table 4. These values correspoad to -~
the cardinalition of the factor set and factor
R - E—fc'i"r’:;—m @  rolation of Hiy par
Table 4 Cardmaliti=s of meppings
of the mappings F and g wore computed for between Ny a0 o Hy on
comparison. These are preaentad in tabulay form.
FHy o= H g om Scalar Mean -
The choice of the alpha valuea and the where #F={f g} | Condimality | Cordirality
mathodology for defining the mappings fand g are
beyond the scope of the current paper. Twe of the Nodes Map, f 10 0.166
mappings considered ars presentad naxt. Paths Map. g 18 0.100
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2. Mapping betwaan H, ,, and H,, .,

The mapping derived betwesn H,, ,, and
Hy o io depicted in Figure 5. H, mun
disconnected graph. Nades in one oflta evnnooted
components wero not matohed with Hy ., because
this component involved nagative constructs only.
All nodea in i), 5 invelve positive constructe.

; SAREEEIIIIT TN
lh.": - I.. "

-
‘-‘ =

ey L LL) T
- - -

Figure 5 Mapping H\y 540 and Hy, 550
The scalar sand “mean” meneures for this mapping
ure shown in Takble &,

Tahle § Candinglities of mappings
. hmﬂlﬂum H:l'm

-l?‘:-H“...-Hu.“ Sealar Aann

where Fuif, 2} Cardinaliny | Cardinality
Nodess Map, f 7 0154
Paths Map, ¢ 1% a.139

The larger scalar cardinality for f, congidering the
fact that only one of the two components of Ho, o
are mapped, ia attributed to the larger clane nize of
the nodes in ., . (in particular, refer to the node
lahelled “1" in Fignra 5. The computed scalar
cardinality for g is intavesting bocausa it ie preatar
than the acalay cavdinelitios of the factor relutions
of Hig o il Hyy o5 This is dwe to the fact that fis
a one-lo-many mapping: some nodes in K, ., aTe
mnppad to more than one node in M, . unlike
the previous mapping where the scalar cardinality
of g was betwesn the scalar cardinalities of the
factor relations of the Hasse diagrame invohvad.

V. SUMMARY AND CONCLUSIONS

Between the wix Hagee diagrams
considersd in this investigation, nine mappings
ware carefully analyzed. This involved computing
and relating the pairs of (scalar) cardinalities: that
of the original factor sets and factor relations, and
that from the mduced divectsd subgraphs An
estimate of tha “goodnesa of Ait" of each mapping,
hasad on [4], wis compuoted. This uses the
proportion of nodes and linka actoelly mapped by
the proposed algorithm. Heriee, node and path
mappings wears svalunted bacged on the ratio
betwansn the cardinality of the induced factor set
(or fmctor relation) and the original fetor set (or
Faetor relation).

The sigaifiaves of the congrusnce betwaon
the agpatial and spatial sructuras that constitute
knowledge representstion of the urban
environment ie discussed in [§]. Consequently, it
i important to develop a method that generatas a
meaningful interpretation of some of our highar
mental processes. Thess formulations are a step
towards that direction.
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