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1.0 Introduction 
 
Every corpus of information can obviously be classi-
fied, categorized, and conceptualized from multiple al-
ternative perspectives. Despite this, most information 
systems, including library classification systems, data-
base architectures, as well as indexing and search en-
gines of the Internet, still today customarily assume a 
single conceptual structure, typically a hierarchical 
taxonomy that constrains the metadata of the domain 
in question. From the philosophical point of view, 
such a structure represents the ontological assump-
tions underlying an information system in the sense of 
setting the constraints of what can retrieved and mate-
rialized from there. This term of ontologies has there-
fore been widely adopted by information technology.  

It is obvious that an ontology can serve as a means 
to promote a particular scientific, ideological, peda-
gogical, or aesthetical paradigm with its particular set 
of values and prioritizations. Ontologies are never 
neutral, but reflect special interests or power positions 
regardless of whether the power use is deliberate or 
merely due to the lack of alternatives. However, at 
least public information systems should avoid biases 
inherent in predetermined conceptualizations and 
fixed ways of organizing information. Citing Hjørland 
and Pedersen (2005, 586), “a specific interest (say that 
of Scandinavian public libraries) should lead to the de-
sign of systems, which are optimal given the interest 
or purpose and which do not just lead to the accep-
tance of implicit values inherent in systems that are 
designed, for example, for commercial purposes.” 
Therefore we suggest that there is demand for infor-
mation systems that do not depend on a single ontol-
ogy. In order to find alternative ways to handle con-
cepts in information systems, we will reconsider the 
roles of epistemology and ontology in a way in which 
concept is not fixed to predetermined ontological as-
sumptions, but instead becomes relative to perspec-
tives taken.  

After the review of concepts and concept theories in 
1.1, in 1.2, we relate them to the philosophical dis-
course of perspectivism. Then we will establish a par-
ticular sense of talking about ontologies in 1.3, instru-
mental to a perspectivist theory of concepts, and lay 
the ground for a dynamical approach to conceptualiza-
tion by means of spatially modeled similarity in 1.4.  
 
1.1 Concept theories 
 
Concept theories aim to define and describe concepts, 
the core of elements of cognition, that structure the 

understanding of information. Therefore they are of 
interest not only to philosophy, linguistics, informat-
ics, and cognitive sciences, but absolutely crucial to 
any discussion relating to knowledge organization, 
that is, activities such as document description, index-
ing, and classification performed in libraries, data-
bases, archives, etc. (Hjørland 2008). Due to this mul-
tifacetedness, there is no concensual account of con-
cepts, but rather a number of parallel and often com-
peting discussion threads, which may sometimes—but 
not always—cross disciplinary borderlines. 

In information science, theories of concepts have 
not until recently been considered systematically. 
Hjørland (2009) covers a range of concept theories 
starting from Plato to what he describes as post-
Kuhnian, the trend following Thomas Kuhn’s (1962) 
suggestion that concepts—like scientific paradigms—
evolve culturally and historically and should be inter-
preted in such contexts. Further, he relates concept 
theories to epistemologies, which he divides into four 
groups: empiricism, rationalism, historicism, and 
pragmatism. Empiricism bases knowledge on observa-
tions (and on inductions from a pool of observations); 
rationalism relies on logics, principles, rules, and ideal-
ized models; while in the case of historicism, knowl-
edge builds on social contexts, on historical develop-
ments and on the explication of researchers’ pre-
understanding. Finally, in pragmaticism, knowledge is 
based on the analysis of goals, purposes, values, and 
consequences. 

Hjørland’s consequent (2009, 1523) definition of 
concepts is formulated as “dynamically constructed 
and collectively negotiated meanings that classify the 
world according to interests and theories.” Further, 
he stipulates that “concepts and their development 
cannot be understood in isolation from the interests 
and theories that motivated their construction, and, 
in general, we should expect competing conceptions 
and concepts to be at play in all domains at all  
times.”  

To plot our approach onto the map of Hjørland’s 
four epistemological theories, we can fully accept that 
concepts reflect accumulated observations, rather than 
that they originate from some logical or rational infer-
ence. We likewise adopt the empiricist interpretation 
and therewith justify the rejection of the rationalist 
approach in this context. However, from the point of 
view of our model, both historicism and pragmatism 
can be regarded as instances of a perspectivist episto-
mology. Our model is all about perspectives that de-
termine how observations are classified, regardless if 
they are historical or pragmatical by nature. 
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To understand what is meant by the concept of 
‘concept’ itself, it’s useful to clarify some related his-
torical notions. In medieval logic, semantics was 
based on a threefold system consisting of a) an entity, 
such as a horse; b) a general noun such as "horse"; and 
c) an idea in mind, in this case the idea of horses (see 
Lyons 1977) that closest corresponds to what we 
mean by concept. Charles Peirce rearticulated these 
distinctions respectively as a) sign, b) object, and c) 
interpret. Gottlob Frege, in turn, made an important 
distinction between sense (Sinn), corresponding to 
concept in this discussion, and reference (Bedeutung) 
of expressions. For example, the phrases "The Morn-
ing Star" and "the Evening Star" are different con-
cepts, but have same reference (the same planet).  

Modern mainstream philosophy follows the related 
two-part distinction between extension and intension. 
There, "extension" refers to the class of things to 
which it is applied, while "intension" points at the the 
set of essential properties that determine the applica-
bility of the term (see Lyons 1977, 158-159), respec-
tively. This distinction, in turn, allows telling apart ex-
tensional and intensional logics. What could be de-
scribed as extensionalist blindness apparently charac-
terizes today’s mainstream information systems that 
are uncapable of recognizing intensions and cannot 
thereby deal with conditions that modify meaning, 
such as beliefs or points of view. At the same time, 
they are ignorant of a massive body of psychological 
evidence for the context-and attention-dependency in 
perception and cognition (e.g., Gärdenfors 2000, 112-
114; Schwartz 2007; Smith and Vela 2000). 

In the field of knowledge organization, Hjørland is 
not alone in suggesting that the categorizations are 
dynamical. Even Andersen (2002) suggests that clas-
sification may be explained systematically from a fam-
ily resemblance point of view and, furthermore, ar-
gues that this approach allows for taxonomies being 
dynamic entities, which may undergo change. But we 
take the intensionalization of information systems 
further than a mere explanatory model. We propose 
information systems that assume dynamically evolv-
ing conceptualization on the level of user interaction 
with the ontological level of system, that is, perspec-
tive-relative epistemic exploration. Before elaborating 
this further, however, it is good to take a closer look 
to the implied perspectivism. 
 
1.2 Perspectivism 
 
The recognition of the perspectival nature of cogni-
tion can be called perspectivism (see Giere 2006). This 

approach has long historical roots, at least going back 
to Friedrich Nietzsche, who stressed that one always 
knows, or perceives, or thinks from a particular per-
spective. There can be more than one correct account 
of how things are in any given domain (Baghramian 
2004, Chapter 10). The issue is not to state which per-
spective is correct or true, but how to explore and mu-
tually relate multiple perspectives. There is no need to 
assume any convergence of different perspectives to 
any final form. In this framework, perspectives are 
contexts of surrounding and constantly changing per-
ceptions, impressions, influences, and ideas, conceived 
of through one’s language and social upbringing. (See 
also Magnus and Higgins 1996). Correspondingly, in 
philosophy of science, interpretations of observations 
are said to be theory-laden; that is, they depend on the  
theory adopted (e.g., Hanson 1958; Kuhn 1962; Fey-
erabend 1981). 

As another view to the multiplicity of perspectives, 
Quine (1980, 65) talks about "the totality of our so-
called knowledge or beliefs" that is "a man-made fabric 
which impinges on experience only along the edges." 
According to him, different theories, or as we may in-
terpret them, conceptualizations, are underdetermined 
by experience and can be empirically equivalent. That 
is, same facts can support different, even inconsistent 
conceptualizations, each of which only partially 
matches the experienced reality. A logical treatment of 
perspectivism has been elaborated by Antti Hau-
tamäki (1986), based on the concept of determinables 
presented originally by Johnson (1964) in 1921. Ac-
cording to the latter, determinables are adjectives, al-
though grammatically they are substantival (colour). 
Determinates or determinate values, like different 
colours, in turn, produce logical divisions of the space 
of determinables. In this setting, determinates of a de-
terminable must be exclusive and exhaustive. These 
terms are among the foundations of the approach to 
ontology, to be elaborated in the following. 
 
1.3 Reconsidering ontology in information systems 
 
In the present context, the concept of ontology is dis-
cussed in the practical sense of information systems, 
not in any metaphysical sense. Here ontology is related 
to the topics within an information system. In the 
standard practice, such ontologies, specifications of 
conceptualization (Gruber 1993), represent an analyti-
cal view of an expert, which may yield a consensus of 
some particular community of practice. This kind of 
ontology constitutes a fixation to a particular concep-
tualization, and thereby constitutes an obstacle for the 
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perspectivist epistemology. In contrast, we consider 
another approach to ontology based on collaborative 
annotation, such as applied in recent social media like 
Facebook, Twitter, or YouTube. In this practice, par-
ticipants mark and classify the content, popularly re-
ferred to as ‘tagging.’ The resulting annotations, or 
‘folksonomies’ (Mathes 2004, see also Quintarelli 
2005), are non-hierarchical, or ‘flat,’ and do not di-
rectly translate to expert-controlled classification sys-
tems (e.g., Gruber 2005). However, the potential of 
collaborative tagging even for systems of knowledge 
organization has been recognized (e.g., Macgregor and 
McCullogh 2006). As the preliminary disposition, it 
has been suggested that collaborative annotations can 
be translated to formal ontologies (e.g., Zhang and Wu 
2006; Laniado et al. 2007; Eda et al. 2008). In our view, 
however, such an approach misses the point that col-
laborative annotations, as such, are manifestations of 
the multiplicity of conceptual points of view to the 
domain. It is equally justified to put the convention of 
formal ontologies into question on the grounds that 
they appear not to be capable of accounting for com-
mon conceptualizations. We propose a reconsideration 
of ontology by decoupling ‘concept’ from ontology 
and leaving it up to the participant’s epistemic activity 
to conceptualize the domain. As a distinction to the 
canonical convention, we refer to ontologies as specifi-
cations for conceptualization, rather than of conceptu-
alization (referring to Gruber 1993). Thus, ontology is 
not to be understood as a specification that in itself 
provides an unambiguous conceptualization, but rather 
as the coordinate system instrumental for the dynami-
cal conceptualization of the topical domains. 

We will elaborate the idea of conceptualization as 
epistemic activity, which can take place as interaction 
with an information system, a kind of interaction that 
goes deeper than search and retrieval and relates and 
amounts to active knowledge-construction. It is to be 
appreciated that the idea that the mind actively con-
structs the conceived world can be tracked back to 
Kant. In psychology this view has been prominent 
since Piaget, and has been further elaborated, for ex-
ample, by Kelly’s (1955) Personal Construct Theory.  
 
1.4 Similarity as the principle of dynamical  

conceptualization 
 
The assumption of similarity relations as the founda-
tion of conceptualization is a tradition leading through 
the history of philosophical epistemology via Hume, 
Hegel, Popper to Carnap, as well as through psychol-
ogy since William James. It is justified by vast evidence 

(e.g., Krumhansl 1978; Goldstone 1994 Tversky 1991). 
The key point is that similarity is not absolute but de-
pends on the perspective of the observer. This has been 
pointed out in empirical settings: similarity judgments 
are highly attention and context-dependent (for an 
overview, see Gärdenfors 2000, 113).  

We assume similarity relations to underlie perspec-
tive-relative classification and categorization, hierar-
chic mereological organization (part-of and belongs-
to relations), and narration. In the following (section 
2), we will elaborate a spatial model of information 
organization that models similarity in terms of prox-
imity and allows a spatial model of perspectivism. 
Here we assume—in the Nietzschean spirit—that 
concepts are being continuously constructed in terms 
of epistemic exploration of alternative similarity-based 
groupings, instead of being fixed by a static ontology. 
In section 3, we sketch how such a model can be ap-
plied to elaborate multi-perspective information sys-
tems. In section 4, we aim to demonstrate how multi-
ple alternative conceptualizations can be drawn from a 
single content in response to interactively explored 
perspectives. The conclusions follow in section 5. 
 
2.0 Ontospace 
 
As a directly intensional and thereby instrumental 
point of departure to a perspectivist model of concep-
tualization, we adopt Gärdenfors’ (2000) theory of 
conceptual spaces augmented with Hautamäki’s (1986) 
theory of viewpoints. For Gärdenfors, a concept is “an 
idea that characterizes a set, or category of objects” 
(60). In his model, such a set occupies a convex region 
of a conceptual space, which is determined by quality 
dimensions that describe the entities of a topic domain. 
Thus, if a description of an object is inside a concept, 
one can say that the concept applies to that entity. 
Gärdenfors’ approach allows quite naturally a dynami-
cal extension that does not directly deal with the fixed 
conceptual space. Our approach deals with perspec-
tive-relative projections of object distributions in that 
space that will be called representational spaces. Dis-
tances in the representational space, in turn, can be re-
lated as similarity relations, which, in turn, contribute 
to dynamical perspective-relative conceptualization. 
 
2.1. Ontodimensions and ontocoordinates  
 
In order to elaborate ontology with regard to inten-
sional logic and perspectivism, we apply the spatial 
metaphor of Gärdenfors and define ontology as a 
state space, consequently termed ontological space 
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(ontospace), a coordinate system that specifies the 
dimensions with respect to which items of the topical 
domain vary, however without implying any universal 
ontological assumptions.  

Let I be a set of determinables, also referred to as 
attributes, properties, or qualities, for example, I = 
{redness, roundness, weight, length,…}. Associated 
with each determinable, there is a set of determinate 
values Di. Then an ontospace for a topic domain is n-
dimensional space A=D1xD2x…xDn =XiDi. Elements 
of A are n-tuples of the form a = [a1,a2,...,an], where ai 
belongs to Di. Each entity x of the topic domain can 
be represented as state s(x) = ax in ontospace A, 
where ax = [a1,a2,...,an], of which the elements are also 
conceivable as the ontocoordinates of x. It’s quite 
natural to suppose that there is a distance measure mi 

for all determinables i, expressing the degree of mu-
tual similarity elements in terms of set Di of determi-
nate values. Here mi is a function from AixAi to the 
set of non-negative real numbers R+ where mi(ai,ai’) = 
the distance of values ai and ai’ in set Ai. Consequently, 
larger distance means less similarity. 

The determinables can be qualitative or quantita-
tive, both expressed by means of quantitative ontoco-
ordinate values in order to refer to positions of enti-
ties in the ontospace. In fact, all qualitative variables 
can be transformed into quantitative variables. To oc-
cupy the whole ontospace, not just its origo and outer 
edges, we allow graded values. This can be done with 
the state function whose values include real numbers 
in the interval [0,1] for all determinables. These real 
numbers can be interpreted as expressions of the de-
gree of membership in fuzzy sets (Zadeh 1965).  

In terms of visualization, an ontospace is a multi-
dimensional matrix that allows numerous dimension-
reducing algorithms to be applied, such as multidi-
mensional scaling MDS (e.g., Kruskal et al. 1978), 
Kohonen’s self-organizing map SOM (e.g., 1982), 
principal component analysis PCA, or Eigentaste 
(Goldberg et al. 2001). The ontospatial approach we 
build on assumes positions of observers concerned on 
prioritizations of the dimensions, that is, which di-
mensions of the ontospace to take into account, 
which is not to be confused with direct preferences 
on ontocoordinates of elements themselves. 

In summary, we have proposed an ontology model 
that accommodates varying perspectives as its inher-
ent property, such that constitutes extraspatially ob-
served perspective-relative similarity among entities 
of the topic domain. In the following, this is further 
developed to explain the epistemic activity of multi-
perspective explorative concept-construction. 

2.2. Perspectives to ontospace and explorative  
conceptualization  

 
We have adopted the view that a perspective is always 
present and accordingly there is no such thing as a 
concept without a perspective. A tacit perspective may 
the form of the choice and prioritization of deter-
minables, positions of each in hierarchy, the applied 
metric, means of measurement or scaling. We infer 
that no ontology, neither in the philosophical nor 
technical sense, should be interpreted in an absolute 
way, but rather as a construct that already in itself in-
cludes some implicit interpretation and choice. Our 
contribution is to suggest making perspectives explicit 
and interactively explorable.  

We assume that perception and cognition, ulti-
mately the brain, cannot effectively deal with a world 
of unlimited dimensionality since evolution has 
mainly adapted it to the constraints of the directly 
perceivable two and three-dimensional aspects of the 
environment. The prerequisite of cognitive-perceptual 
sense-making is to reduce the high (or endless) di-
mensionality of the environment, defined by a large 
number of attributes, properties, and relations, to 
something lower-dimensional. Our model addresses 
this reduction in two ways. First, based on Gärden-
fors’s conceptual space theory, conceptualization can 
be seen as such a reduction. Secondly, it allows a per-
spective-relative information organization that can be 
explored dynamically, reminiscent of the ways in 
which movement in space allows making sense of 
complex physical environment.  

The key is that projecting data elements in onto-
space A to a lower dimensionality of B allows relating 
objects to each other in terms of similarity relations, 
and their derivative classifications, mereologies and hi-
erarchies. It is difficult, however, to determine the op-
timal level of the reduced dimensionality, beyond the 
heuristic that it should not exceed cognitive manage-
ability, which may be placed n=7, as discussed in 
terms of Miller’s (1956) magical number of seven, or 
some measure of the capacity of comprehension or 
working memory (e.g., Just and Carpenter 1992), or 
visual perceivability (e.g., Dastani 2002). In terms of 
visualization, more than 3-dimensional spaces cannot 
be easily made intelligible, perhaps due to the evolu-
tionary adaptation to the physical environment. As a 
practical solution without categorical commitment to 
any particular dimensionality, it is simplest to think of 
dimensionality of B being two when it comes to inter-
active visualizations, and one when the spatial disposi-
tions on B are to be conceptualized as narratives.  
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For Hautamäki (1986), points of view are defined 
as selections of determinables. Intuitively, a point of 
view is a set of relevant or notified determinables. Fol-
lowing Kaipainen et al. (2008) we generalize this to 
perspective, an array P = [p1,p2,…,pn] of weights, ex-
pressed as real numbers ranging within interval [0,1] 
associated to all determinables. The weights pi express 
the interest or attention of a speaker towards each on-
tological dimension i. Perspective P is in control of 
transformation RP from high-dimensional ontospace 
A to lower-dimensional representational space B. We 
suppose that a distance measure M in B is defined in 
some way (among several options). The core of our 
method is that function RP respects the distance 
measures mi of determinables in the following way: 
 

a) If pi=1, then the distance mi contribute fully 
to the distance measure M. 
b) If pi=0 then the distance mi is ignored by M.  
c) Intermediate values 0< pi <1 refer to partial 
contributions to the distance measure. 

 
By means of function RP, objects of the domain can 
be categorized in a manner that reflects the adopted 
perspective. The result of transformation RP is a per-
spective-relative spatial organization of the entities on 
B, constituted by distance measure MP for the objects 
within the domain B. This can be based, for example, 
on Euclidean distance. 

As discussed earlier, we generally assume that di-
mensionality-reduced mapping RP facilitates the cog-
nitive manageability of A, on grounds discussed ear-
lier. In this context, we interpret ontological space A 
to in terms of representational space B where a rela-
tion of similarity is defined. Then the transformation 
RP from A to B generates similarity relation to A: a 
and b in A are similar if their representations RP(a) 
and RP(b) are close to each other in B. This observed 
similarity results of a categorization rule in Gärden-
fors’s terms, modelled as perspective P in our model, 
resulting in a perspective-relative partitioning of the 
space. Representational space B can be then thought 
of as a visually apparent two-dimensional map of si-
milarity relations that forms the basis of gradually 
more elaborate conceptual structures, perhaps follow-
ing the following sequence of inferences:  
 

1) Prototypes, categories, and tessellations have 
been topics of a vast literature. For the present 
treatment, it suffices to assume that concepts 
are centered around a prototypical representa-
tive entity, as proposed by Eleanor Rosch’s pro-

totype theory (e.g., 1973, 1975, 1983). Corre-
spondingly, in Gärdenfors’s conceptual space 
model, concepts will correspond to convex re-
gions of the space (Gärdenfors 2000, 60, 71). 
Supposing the betweenness relation is defined, a 
region C in a conceptual space is “convex if, for 
all points x and y in C, all points between them 
are also in C” (ibid. 69). A similarity relation 
can be defined by unbroken betweenness 
(Gärdenfors and Williams, 2001).  
 
Further, the Region Connection Calculus of 
Cohn et al. (1997), together with the classical 
Voronyi (1907) tessellation, can be applied to de-
termine C by means of thresholds of similarity 
that forms its category boundaries (Gärdenfors 
and Williams 2001). To interpret these spatial 
means of conceptualization in the present 
framework, let us assume prototypes qk for cer-
tain concepts selected by some cognitive or per-
ceptual processes. Each prototype is an element 
of ontospace A: qk = [ak1,ak2,…akn]. By using the 
available distance measure MP , we can form new 
concepts C(qk,tk) based on prototypes qk and a 
threshold tk, which is a positive real number. 
Object x belongs to the extension of the concept 
C(qk,tk) if and only if MP(s(x),qk) < tk The in-
terpretation of this definition is that an entity 
belongs to concept c(qk,tk) if its distance from 
the prototype qk is smaller than the given 
threshold tk. A Voronyi tessallation in concep-
tual space C is given by the triple (P,d,C) where 
P is a set of generator points {p1,p2 ,.., pm}, and d 
is a distace measure on C. The tessallation re-
gions c(pi) is {x|d(pi,x) <= d(pj,x) for 
j=1,2,...,m}. c(pi) is the category generated by pi.  
 
2) We propose that perspective-relative spatial 
dispositions in B define not only distinctions be-
tween comparable (same-level) categories, but 
even a multi-level hierarchy of mereological is-a 
and is-part relations. Let K and L be subsets 
(concepts) of a conceptual space A. If K is a sub-
set of L, then K is a subconcept of L. This kind 
of mereology may have any number of levels.  
 
3) As a preliminary notion, we also suggest that 
narrative disposition can be inferred from 
mereological hierarchies, interpreted as disposi-
tions of the entities. This will be sketched in the 
examples below.  
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3.0 Multi-perspective knowledge organization  
 
We envision multi-perspective knowledge organiza-
tion, interactive means of conceptualization that al-
low the observer to explore the topical domain from 
multiple perspectives in order to construct their indi-
vidual conceptualization of the domain consisting of 
information elements. From each perspective opens 
an ontospatial disposition in which information ele-
ments link to each other in terms of similarity rela-
tions, allowing inference of concepts as exemplified 
below with an example domain. 
 
3.1 Example: Economy stimulation policies  
 
For a preliminary proof-of-concept, assume an on-
demand compilation of articles on economical recov-
ery stimulation policies. Since the challenge of design-
ing and implementing multi-perspective information 
systems with actual content is way beyond the re-
sources available, our example is based on an imagi-
nary content database on policies adopted by govern-
ments to fight economical recession, a topic to which 
there is surely a range of perspectives.  

Ontospatially described metadata for the content 
was generated manually to simulate stereotypical 
stances of ‘Keynesians,’ ‘Neoliberalists,’ ‘Interven-
tionalists,’ and ‘State-Capitalists,’ four examples of 

each, referring to terms commonly used in the litera-
rature of economics, e.g., Jessop (2002). Each article is 
annotated in terms of ontodimensions, each referring 
to the degree of acceptance of a particular policy 
proposition. The metadata could potentially originate 
from some collaborative annotation practice (‘tag-
ging’), or they could be drawn from descriptive statis-
tics collected by some automated text analysis, for ex-
ample by means of deriving so-called subject access 
points from the documents themselves (see Hjørland 
2003). Further, as our example shows, nothing ex-
cludes the possibility that they are authored by an ex-
pert either. Consider also an interface for interactive 
multi-perspective exploration of the content onto-
space. In this example, a drag-and-drop interface al-
lows ontodimensions to be taken into account by 
dragging them from the list of Ontodimensions into 
the Perspective column (middle), or vice versa, and to 
be mutually prioritized by dragging them up or down 
within the Perspective column. In the demo applica-
tion3 weight pi = 1/q is assigned to dimension i, where 
q denotes the priority order position—a function 
among many alternatives to implement a priority 
ranking among the dimensions. In response to each 
choice of perspective, the application generates a MDS 
representation of the topic domain on which prox-
imity corresponds to similarity from that perspective, 
and displays it on the right column (Figure 1). 

 

Figure 1. Ontospace of the domain of stimulation policies as it appears from the perspective of the single ontodimension corre-
sponding to proposition “Cheap state loan to banks.” By means of the proposed interface a perspective is taken by 
dragging chosen Ontodimensions from the left column to the Perspective (second left column) in order to have the 
spatial distribution of the content entities visualized correspondingly. The gray cone opens to the direction of increas-
ing support for the proposition. 
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In order to demonstrate the emergence and consis-
tency of concepts based on proximity-qua-similarity 
cross a sequence of perspectives, imagine the follow-
ing exploratory sequence. Note that in computing the 
visualizations, labels are not taken into account, but 
they are provided only for the purposes of interpret-
ing the results.  
 
3.1.1 Perspective 1 
 
As the initial perspective, draw proposition “Cheap 
state loan to banks” to the Perspective column, corre-
sponding to weight pCheap state loan to banks = 1.0. This re-
sults in a one-dimensional sorting of the content, di-
viding the policies to two groups with the proponents 
on the upright.  

In this case, the visualization suggests a polariza-
tion of the policies with respect to the chosen dimen-
sion between those standing for the proposal and 
those against it. It is to be appreciated that, even in 
everyday life, the initial understanding of a novel do-
main is often equally simple. The additional benefit of 
the spatial representation with respect to a regular list 
of search results is that it allows estimating the relative 
distance between the clusters and reveals variation be-

tween individual items. For example, it appears that 
the degree of agreement among the ‘proponents’ var-
ies significantly more than that of the ‘opponents.’ 
This may give a hint of the need for further explora-
tion of whether this setting is a flat oversimplification, 
or whether it holds also from some other perspective.  
 
3.1.2 Perspective 2 
 
To explore this further, drag dimension “Cheap loan 
to enterprises” to the second priority position in the 
Perspective column (Figure 2).  

In terms of the spatial metaphor, the additional di-
mension reveals significant ontospatial depth of the 
conceptualization, revealing a three-component con-
cept, projected on a two-dimensional map. Even so, it 
remains epistemically uncertain whether this conceptu-
alization has continuity or higher-dimensional volume.  
 
3.1.3 Perspective 3 
 
Taking into account the additional dimension of “In-
crease state ownership” as the 3rd strongest proposi-
tion with pCheap state loan to banks =0.33 still confirms the 
three-class conceptualization, but splits the "Keynes-

 

Figure 2.  A three-part concept achieved by taking ontodimension “Cheap loan to enterprises” into account in addition to 
“Cheap loan to banks.” The reader may imagine spatially ‘peeking around’ axis (1) to reveal the “Neolib” (oval-
marked) cluster that was initially superimposed by the “StateC” cluster in Image 1. The first position in the Perspective 
column corresponds to p’Cheap_loan_to_banks’ = 1/1 = 1, the second to p’Cheap_loan_to_enterprises’ = 1/2, and so on. 
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ian-Interventionalist" class into two subclasses, thus 
revealing another dimension of the conceptual vol-
ume .  
 
3.2 Conclusions 
 
Our model suggests that conceptualization is like ex-
ploration of abstract entities in space, comparable to 
observing artifacts in physical space. Knowledge is 
constructed by means of integrating subsequent ex-
ploratory movements in the memory and considering 
similarity relations that constitute conceptual disposi-
tions. At a given moment of the assumedly continu-
ous exploratory process, the observer may infer the 
following. 
 
3.2.1 Prototypes, categories and classes 
 
Prototypes, categories, and classes may be founded 
on Gestalt-type perceptual interpretation of the visu-
alization, but may also be additionally supported by 
algorithmic division, e.g., by means of prototype se-
lection and subsequent Voronyi tessellation. These, in 
turn, may provide the basis of identification and nam-
ing categorizations, assuming that names are not 

given a priori. Our point is that, provided spatially 
constituted similarities, a range of means can be har-
nessed to serve explorative multi-perspective knowl-
edge organization, which not only allows conceptu-
alization-supporting visualization, but may even be 
applied for perspective-relative content montage.  
 
3.2.2 Mereological hierarchies 
 
Mereological hierarchies, as depicted by Figure 3, that 
support hierarchical navigation within multidimen-
sional content, where each title links to the underly-
ing content element, for example as below.  
 

Economical recovery stimulation policies:  
 1. State Capitalist  
 2.  Neoliberalist  
 3.  Keynesian-Interventionalist  
  3.1.  Keynesian  
  3.2.  Interventionalist 
   3.2.2  Narratives 

 
Mereological hierarchy can be interpreted as a dispo-
sition for sequential narrative. Assuming that the on-
todimensions reflect meaningful aspects of the con-

 
 

Figure 3.  The introduction of third ontodimension "Increase state ownership" splits the leftmost cluster into two separate, yet 
mutually relatively similar clusters ("Keyne" and "Interv"), to be interpreted as a subdivision of a category. The hand-
drawn ovals characterize the implied mereological hierarchy of three levels. 
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tent, the perspective-relative hierarchy forms a mean-
ingful context for narrating the concept, for example 
as below:  
 

There are three kinds of economical recovery 
stimulation policies: State capitalist, Neoliberal-
ist and Keynesian-Interventionalist. While state 
capitalists [content from database], neoliberal-
ists [content from database]. Apart from these 
there are Keynesian-Interventionalist policies, 
according to which [fill in content from data-
base]. Among the latter, Keynesian policies dif-
fer from Interventionalists in that [fill in con-
tent from database].  

 
Consequently, knowledge is more than a static view of 
the relations between the elements. It is the dynamic 
understanding of the domain that integrates concep-
tualization from a range of perpectives, something 
that accommodates the fact that another observer may 
end up with a totally different, yet equally justified, 
conceptualization. The readers are invited to perform 
their own explorations with an online demonstration 
accessible on the Internet (http://mt.sh.se/ose). 
 
4.0 Discussion  
 
This article has drawn together implications from the 
discussions of epistemic and ontological pluralism in 
philosophy for information systems. From this 
ground, a reconsideration of ontology as a coordinate 
system serving dynamical conceptualization has been 
proposed. Further, we have elaborated a spatial model 
of ontology (ontospace), a system of multiple de-
scriptive dimensions, within which entities of an in-
formation domain are described in terms of their re-
spective coordinates. Here the activity of conceptu-
alization can be seen as continuous exploration of 
perspectival views to the ontospace, based on the 
psychological and cognitive science models of simi-
larity as spatial density. Each perspective to the onto-
space constitutes a unique set of criteria for similarity 
among the elements. As we have shown, each per-
spective to the ontospace allows for a particular cog-
nitive-perceptual construction of 1) concepts as re-
gions of the ontospace; 2) their interpretation as pro-
totypes, categories, and tessellations; 3) hierarchies of 
mutually embedded clusters, and even their transla-
tion to 4) sequential narrations. 

As a preliminary proof of concept, we have drafted 
an interactive tool, a perspective-relative means of 
knowledge organization that supports the partici-

pant’s mental conceptualization, linkings and narra-
tives to grasp the relations of the artefacts displayed. 
We apply this tool to an imaginary domain in order to 
demonstrate how epistemic involvement contributes 
to conceptualization. Each perspective explored 
amounts to a particular way of classification, categori-
zation, hierarchization and narrating the topical con-
tent, as we claim,  

While this study makes the shortcut of assuming an 
ontospace as given, in practice, the issue of annotation 
remains open for multiple solutions. Obviously, the 
method of annotation is crucially related to the 
amount of labour and cost of multi-perspective 
knowledge organization—and thereby its viability in 
general. A path already suggested is that the ontolo-
gies result from collaborative annotation or ‘tagging,’ 
assuming that the practice is immersed in the context 
of a social or collaborative practice. In some cases, 
‘tagging’ can take place implicitly by means of behav-
ioral tracking of measurements. Another possibility is 
that the annotations are collected by means of auto-
mated text analysis, although this would also mean in-
heriting a range of semantic-related issues therewith. 

Our version of perspectivism is compatible with 
pragmatism and historicism, but goes further by pro-
viding a formal model for expressing different points 
of view. We believe that our approach provides not 
only an instrumental formalization for information re-
trieval based on an empirical attitude towards classifi-
cation of documents. It goes even beyond retrieval to 
what can be considered conceptual articulation of in-
formation. In this sense, this can be said to amount to 
being a medium and to involve mediation. Applica-
tions of multi-perspective knowledge organization in 
interactive media can be envisioned, including web-
sites presenting, say, compilations of daily news flow, 
whose hierarchical disposition (or ‘navigation’) is re-
generated for each individual perspective chosen, in-
teractive films that adapt their narrative in realtime or 
on-demand books, of which the disposition is deter-
mined by the perspective chosen by the buyer before 
it is printed out. 
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