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ABSTRACT: The selection and representation of concepts in indexing of the same documents in two
databases of library and information studies are considered. The authors compare the indexing of 49
documents in KINF and LISA. They focus on the types of concepts presented in indexing, the degree of
concept consistency in indexing, and similarities and differences in the indexing of concepts. The largest
group of indexed concepts in both databases was the category of entities while concepts belonging to the
category of properties were almost missing in both databases. The second largest group of indexed concepts
in KINF was the category of activities and in LISA the category of dimensions. Although the concept
consistency between KINF and LISA remained rather low and was only 34 %, there were approximately
2.2 concepts per document which were indexed from the same documents in both databases. These

common concepts belonged mostly to the category of entities.

Introduction

The purpose of this article is to consider the selec-
tion and representation of concepts in indexing. In-
dexing is one of the basic methods used in knowledge
organization. It involves the analysis and description
of the contents of documents in such a way that it be-
comes possible to find them and the messages they
contain when searching information. (Anderson,
1995) It is important to emphasize that in indexing
two different levels can be found: the conceptual level
(analysis) and the terminological level (description).

In book-oriented, or entity-oriented indexing (see
Soergel, 1985) at the conceptual level the content of a
document is analyzed, and messages and concepts the
document contains are recognized. When indexers
analyze a document, they do not scan words as strings
of characters but as signs of concepts, ideas which the
document discusses. Indexing starts with an intellec-
tual analysis of a document. Similarly, as the intellec-
tual work in general, the intellectual analysis of
documents also includes some degree of interpreta-
tion, involving different understanding of signs.

After analyzing documents, indexers must move
from the conceptual level to the terminological level.
They must express the concepts they recognized with
words, e.g. with index terms. The expression of con-
cepts always requires a term, and it is impossible to
talk about concepts without terms.

In request-oriented indexing (see Soergel, 1985) the
content of a document is compared to the terms of a
controlled vocabulary and indexers are deciding with
which words the document should be found. Also in
request-oriented indexing both the conceptual and
terminological level can be recognized. Indexers do
not compare the words just as strings of characters
but as signs of concepts. At the conceptual level they
consider topics which should be found in searching
documents. At the terminological level they express
the results of the comparison with words.

Although there are many rules and procedures for
indexing, there is also much variety in this process.
There are many studies which show how inconsis-
tently indexers use words in describing the same
documents (see e.g. Lancaster, 1968, Zunde & Dexter,

20.01.2028, 08:20:13.



https://doi.org/10.5771/0943-7444-1998-3-90
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

Knowl. Org. 25(1998)No.3

91

Mirja Iivonen &Katja Kivimiki: Common Entities And Missing Properties

1968, Funk, Reid & McCoogan, 1983, Markey, 1984,
Iivonen 1989, livonen, 1990, Lancaster, 1991.) Other
studies show that also searchers use various words in
searching the same topic (see e.g. Fidel, 1985, Fidel,
1987, Saracevic & Kantor, 1988, livonen, 1995a, livo-
nen, 1995b). On the other hand, previous studies
(Saracevic, 1984, livonen 1989, Iivonen, 1990, livo-
nen, 1995a, livonen, 1995b) show also that both in-
dexers and searchers are more consistent in the selec-
tion of concepts than in the selection of index/search
terms. Although indexers and searchers often use
various words in describing the same documents or
search requests, they still refer to the same concepts.
In other words, they talk about the same thing with
different words. An interesting and still open ques-
tion is what are those things or concepts indexers and
searchers are talking about. We suppose that it is eas-
ier for them to recognize and describe certain kinds of
concepts and leave others out. Unfortunately most
studies of indexing focus on terms, not concepts, and
so do also most rules for indexing.

In this article we focus on concepts in indexing -
the topic which has often stayed in the shadow of
words. We pay attention to the types of concepts se-
lected in indexing to tell about the content of docu-
ments. In addition we consider the consistency, i.e.
the degree of agreement, in the selection of concepts
in indexing of the same documents on various occa-
sions.

Concepts

A concept is a knowledge unit, which combines a
referent and a linguist symbol or a verbal form (a
sign) that is used in describing it. The linguist symbol
is the name of the concept, and the concept is the
meaning of the linguist symbol, the internal image
with which the phenomena of the external world can
be classified. (Dahlberg 1978, p.143-144, Dahlberg
1980, p.217, Fugmann 1982, p.141, Fugmann 1985,
p.117, Fugmann 1993, p.17-18.)

The relationship between linguist symbol, concept
and referent is usually described with the semantic
triangle as shown in Figure 1.

concept

linguistic referent

symbol

Figure 1: Semantic triangle

Various concepts can be arranged into categories.
Aristotle (quoted here from the 1994 Finnish edition,
p.7-30) postulated the following basic categories: sub-
stance, quantity, quality, relations, time, space, position,
possession, activities and objects. Dahlberg (1978, p.145
and 1981, p.20) has used this classification as the basis
for her own system of categories. According to Dahl-
berg concepts can represent entities, i.e. both material
objects, immaterial objects and principles; properties,
l.e. quantities, qualities and relations; activities, i.e.
processes, operations and states; and dimensions, i.e.
time, space and positions.

According to Ranganathan (1957, p.168-185) basic
categories are personality, matter, energy, space and
time. The categories of matter, space and time are
clear. The category of energy includes activities, proc-
esses and problems. The category of personality is
more related to the context and may include both
things, kinds of things or actions and kind of actions,
depending on the bias of the subject field. Aitchison
and Gilchrist (1987) have used Ranganathan’s system
as a basis for their own system. According to them,
concepts can be divided into the following categories:
entities, actions, time and space. In their system, the
category of entities includes also properties. That is
different from Dahlberg’s system, where the category
of properties is presented as its own basic category.
Another difference is that Dahlberg uses the category
of dimensions where she, in addition to time and
space, also has concepts representing positions. In
other respects Dahlberg’s, Aitchicon’s, and Gilchrist’s
systems are very close to each other.

The basic categories of concepts differ clearly from
each other. It is possible that some types of concepts
might be more easily and consistently recognized
than others. According to Soergel (1985, 225-249) it is
possible that in request-oriented indexing more atten-
tion is paid to abstract concepts than in entity-
oriented indexing.

According to Dahlberg (1978, 147) concepts can be
divided into three levels according to their specificity.
These levels are general concepts, special concepts and
individual concepts. A referent of a general concept re-
fers to all items of a given kind. A referent of a special
concept refers to some items of a given kind. A refer-
ent of an individual concept refers only to one item
of a given kind. For example, the linguist symbol /i-
braries stands for a general concept and refers to all li-
braries. The linguist symbol public libraries stands for
a special concept and refers to only some kind of li-
braries. The linguist symbol City library of Oulu
stands for an individual concept and refers to one li-
brary only. Iyer (1995, p.47) states that in a hierarchy
there is always a certain basic level of concepts, where
ideas will concentrate and where concepts are more
familiar to people than concepts at other levels. Iyer’s
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ideas are based on Rosch’s (quoted here from Lakoff,
1987) prototype theory according to which there are
basic-level categories and knowledge is mainly organ-
ized at this basic level. The basic level concepts are
easier to recognize and visualize' than other forms. Be-
cause indexing is a knowledge organization process, it
is possible that also in indexing a certain hierarchical
level of concepts is selected more often than others.

Research Questions

In this article we consider and compare the index-
ing of concepts in two databases of library and infor-
mation studies, KINF and LISA. We address the fol-
lowing research questions:

1. Which types of concepts are most often pre-
sented in indexing in KINF and LISA?

2. What is the degree of concept consistency when
the same document is indexed in KINF and LISA?
The concept consistency means the degree of agree-
ment in the selection of concepts on various occa-
sions.

3. Which kind of differences occurs in the indexing
of concepts in KINF and LISA?

Data and Methods

The data for this study was collected in spring 1997
in KINF and LISA. KINF is a Finnish database of li-
brary and information studies. LISA is an interna-
tional database of library and information studies.
The indexing in KINF is carried out with a Finnish
vocabulary and in LISA with an English vocabulary.
Because the purpose of the study was to compare in-
dexing of the same documents in two databases, one
of the authors (Kivimiki) sought in both databases
bibliographic citations of all documents, which were
published in Finland either in Finnish in 1995 or in
English in 1995-1996. 38 Finnish and 11 English
documents were found for the research data. All these
documents were articles. In the research data there
were altogether bibliographical citations to 49 docu-
ments with total 287 index terms or descriptors in
KINF and 207 index terms or descriptors in LISA (see
Table 1).

Table 1. Research data

To be able to recognize concepts represented in in-
dexing, index terms (=linguist symbols) were consid-
ered. Because KINF uses precordinated indexing while
LISA does not, precordinated index terms in KINF
were first broken down. For example a precordinated
index term kirjastonboitajat : koulutus (librarians : edu-
cation, colon was used for precordination) was broken
down into the components librarians and education.

To recognize concepts used in indexing, Dahlberg’s
system of categories of concepts was used as a basis of
analysis. The following basic categories of concepts
were used:

1) entities, i.e. objects and things,

2) properties, 1.e. quantities, qualities and relations,

3) activities, i.e. operations, processes and states,

and

4) dimensions, i.e. concepts related to time and

space.

As entities we took into account:

i) concrete objects (Dahlberg’s material objects),
which were living beings that were calculable, e.g.
librarians, customers, researchers;

1) concrete objects (Dahlberg’s material objects),
which were lifeless material things which were cal-
culable, e.g. databases, catalogues, cd-roms;

i) concrete objects (Dahlberg’s material objects),
which were not calculable, e.g. #nformation tech-
nology, staff;

iv) abstract things (Dahlberg’s immaterial objects) and
their systems, e.g. knowledge, learning culture, col-
lection policy;

v) abstract-concrete systems representing communi-
ties and organizations, e.g. European Union, univer-
sities, libraries.

As properties only qualities occurred in the data,
when the concept modernity was found. Quantities
and relations were not found in the data.

As activities we took into account:

i) operations, which were rather simple and routine
activities, or transitive operations which had the
object of the action, e.g. reporting, lending;

i) processes, which were intra-actor and often intran-
sitive activities, e.g. development, learning, informa.
tion seeking;

Bibliographical citations

Index terms/Descriptors

Database Finnish English p) Finnish English p)
documents documents documents documents

KINF 38 11 49 238 49 287

LISA 38 11 49 160 47 207
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iii) states, which were complex and composing activi-
ties and might include both operations and proc-
esses and which do not have only one subject, e.g.
knowledge management, knowledge work, electronic
publishing.

As dimensions only space occurred in the data.
They were concepts representing geographical loca-
tions, e.g. Oulu, Finland. Concepts of time were not
found in the data.

When the concept-consistency (CC,,,) of KINF
and LISA was calculated, the following formula’
(Lancaster, 1968) was used

|C, n G,
cC

142

|C, u G

In the formula C, means the set of concepts pre-
sented in KINF and C, means the set of concepts pre-
sented in LISA.

For calculating concept consistency, different index
terms were counted as the same concept in the fol-
lowing situations:

1. if there was a difference only in the language
used (one term was in English and another one
in Finnish)

KINF: Kinastot (in English Libraries)
LISA: Libraries

2. if index terms were the singular and plural
forms of the same term
KINEF: Eurotietokeskus (singular form)

LISA: European documentation centres (plural
form)

3. if there was an equivalence relationship between
the terms
KINE: Pohjoismaat (in English Nordic coun-
tries); Kokoukset (in English Meetings)

LISA: Scandinavia; Conferences

4. if there was a hierarchical relationship® between

the terms. In these cases the concepts between

Table 2. Number of concepts represented in indexing

which there was a hierarchical relationship be-

longed into the same concept category (eg. the

category of entities)

KINE: Tietokannat (in English Databases); Erik-

oiskirjastot (in English Special libraries)

LISA: Online databases; Business libraries

If the same concept was indexed in the same data-

base with two or more index terms between which
there was an equivalence (e.g. Nordic countries - Scan-
dinavia) or a hierarchical relationship (eg. libraries -
special libraries), they were counted as one concept
both in calculating consistency and in calculating the
numbers of concepts used in indexing,

Results
Number of Concepts and Concept Consistency

In indexing only a few concepts of documents will
be represented. Completely exhaustive indexing is
practically impossible - indexers cannot repeat the
whole content of a document but have to make
choices. They have to decide which concepts should
be indexed so that the document could be found in
searching. These decisions are related to the level of
indexing exhaustivity and the indexing policy of da-
tabases (or other document collections).

In our study only four or five concepts per docu-
ment were represented in indexing, in KINF on aver-
age 4.8 concepts per document and in LISA on aver-
age 3.6 concepts per document (see Table 2). The
number of concepts is very near to the number of
concepts indexed in livonen’s (1989) study. In her
study 10 indexers indexed the same ten documents
(monographs) and on average 3.5 concepts per docu-
ment were presented. In indexing the number of con-
cepts to be presented seems to remain rather low. We
can assume that because indexers select only a few
concepts per document for indexing they usually aim
to select core concepts to tell about the main ideas
discussed in the document.

Finnish documents English documents All documents
Database Concepts/document Concepts/document Concepts/document
Mean value Mean value Mean value
KINF 5.1 4.0 4.8
LISA 3.7 33 3.6
KINF +LISA 6.7 5.6 6.3
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Some of the indexed concepts in our data were
common concepts and represented in both databases
(see Table 3), while some were presented only in one
database. When we took into account both databases
simultaneously, approximately six concepts per
document were indexed altogether (see Table 2). In-
dexing the same document on various occasions seems
to add the number of concepts to be selected for in-
dexing from the same document and will give more
access points to the content of this document.

There were some differences in the number of con-
cepts when the same documents were indexed for two
databases (see Table 2). More concepts were presented
in KINF than in LISA. We can find at least two rea-
sons for this. First, our data consisted of documents
published in Finland either in Finnish or in English.
The role of Finnish documents is more crucial in
KINF (Finnish database) than in LISA (international
database) and probably they were therefore indexed
for KINF more exhaustively than for LISA. Second,
we can assume that because of the language it was eas-
ier for the indexers of KINF than for the indexers of
LISA to interpret the content of documents and rec-
ognize their main concepts. The difference in the
number of concepts between KINF and LISA was
larger in indexing documents published in Finnish
than in indexing documents published in English.*
The number of concepts presented in indexing is not
constant but depends at least on the following factors.
First, it depends on the importance of a document to
the environment (e.g. database, library collection) for
which it will be indexed. Second, it depends on the
ease of understanding (e.g. language) and interpreting
the document.

The concept consistency remained rather low. The
mean value was only 34 % (see Table 3). There was,
however, some consistency in indexing of concepts in
KINF and LISA. Some concepts were indexed in both
databases. This finding supports the idea that the
main content (concepts) of documents will be indexed
consistently (livonen 1989, livonen 1990, Lancaster
1991). On the other hand, some concepts were in-

dexed only in KINF or in LISA. Two examples of
differences in indexing of the same documents in
KINF and LISA are presented in Table 4. One in-
dexed document considered the role of public librar-
ies as information source and was published in Eng-
lish. More concepts were selected for KINF than for
LISA. Only one concept (public libraries) was chosen
for both databases. We can consider public libraries as
a core concept of this first document. Another docu-
ment considered the role of the Internet in research-
ers’ work. Four concepts were selected for indexing
both in KINF and LISA but only one of them
(electronic publishing) was a common concept. We can
consider electronic publishing as a core concept of this
second document.

Categories of Indexed and Missing Conce pts

We assumed that certain types of concepts might
be more easily and more often recognized and pre-
sented in indexing than others. For human beings ab-
stract things are usually more difficult to see and un-
derstand than concrete things. Soergel’s (1985) distinc-
tion between entity-oriented and request-oriented in-
dexing (see above) indicates that this happens also in
indexing. According to Soergel entity-oriented index-
ers focus more on concrete than abstract concepts in
indexing.

We found differences between the categories of
concepts presented in indexing (see Table 5). The
clearly largest group of concepts was entities (in
KINF 65 % and in LISA 60 %). The second largest
group of concepts was in KINF activities (27 %) but
in LISA dimensions (21 %). A concept belonging to
the properties category was found only in KINF and
only once. In indexing the focus seems to be on ob-
jects and things about which the documents talk. Ac-
tivities are difficult to imagine without a subject or an
object, and this might be the reason why the focus in
indexing is on entities, not on activities. Dimensions
form a frame for various entities and activities and can
be either temporal or spatial. Dimensions might be

Table 3. Common concepts and concept consistency in KINFand LISA

Finnish documents English documents All documents
Common concepts/
documents 2.3 1.6 22
Concept consistency 36 % 29 % 34%
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Table 4. Examples of differences in indexing in KINF and LISA

Document 1: Tuominen, Kimmo: The public library as information source: Findings of an interview study.

- Scandinavian Public Library Quarterly 29 (1): 8-10, 1996.

KINF LISA

Index terms Indexed concepts Index terms Indexed concepts

Yleiset kirjastot (=Public libraries) A Libraries A%
Public libraries A

Tiedontarve (=Information need) B

Tiedonhankinta (=Information seeking) C

Arkielimii (=Everyday life) D

Kirjastonkiytto (=Library use) E
Finland P
Salo | S
User surveys G

Document 2: Ylikoski, Petri: Internet tutkijan apuna (Internet as a researcher’s assistance). Signum 28 (7):148-150,

1995.
KINF LISA
Index terms Indexed concepts Index terms Indexed concepts
Internet A
Tutkijat (Researchers) B
Kirjastot (Libraries) C
Elektroninen julkaisutoiminta
(Electronic publishing) D Electronic publishing

D LR

Electronic mail Ets
Research methods F
Information communication G

*  There is a hierarchical relationship between Libraries and Public libraries and therefore these two index terms

were counted as one COl’lCCpt.

©* There is a hierarchical relationship between Finland and Salo (Salo is a city in Finland) and therefore these two

index terms were counted as one concept.

**=*We interpreted that there are partitive relationships but not analytic partitive relationships between electronic
mail and Internet and between electronic publishing and Internet. Therefore there were understood as associa-
tive not hierarchical relationships and concepts were regarded as separate concepts.

easy to recognize also for indexing although this is
not always done. On the other hand, some docu-
ments do not discuss temporal and spatial aspects at
all, and in those cases neither dimension can be pre-
sented in indexing. The category of properties seems
to be a black hole in indexing. Such concepts are al-
most always ignored.

It was interesting to notice that in the category of
entities concrete objects were not indexed more often
than abstract things or abstract-concrete systems.

However, we were able to see again differences be-
tween indexing in KINF and LISA (see Table 5). In
KINF the proportion of abstract things (e.g. informa-
tion need, everyday life) was slightly higher than the
proportion of concrete objects (eg. librarians, data-
bases). In LISA the proportion of abstract-concrete
systems (the concepts represented organizations and
communities, e.g. libraries, European Union) was
higher than the proportion of concrete objects. In-
stead the proportion of abstract things was only 10 %
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Table 5. Categories of indexed concepts in KINF and LISA

Concepts indexed in KINF

Concepts indexed in LISA

Categories of  Finnish English z Finnish English z
concepts documents documents documents documents
n=193 n=44 n=237 n=142 n=36 n=178
% % % % % %
Entities 64 66 65 61 56 60
Abstract things 21 27 22 10 11 10
Concrete objects 22 23 22 20 22 20
Abstract-concrete
systems 21 16 20 32 22 30
Properties 1 -
Quantity - - - - - -
Quality 1 - - - -
Relations - - - - - -
Activities 27 23 27 19 19 19
Operations 7 9 7 3 6 4
Processes 8 9 8 8 3 7
States 12 5 11 8 11 8
Dimensions 8 11 & 20 25 21
Time - - - - - -
Space 8 11 8 20 25 21
z 100 100 100 100 100 98 100 101 100 100 100 100

in LISA and clearly less than in KINF. We can con-
clude that indexers do not pay attention only to con-
crete concepts but also take into account abstract
concepts, although indexing for LISA seems to be
more concrete-oriented than indexing for KINF.
Concepts belonging to the activities category were
indexed more often for KINF than LISA. Inside this
category concepts representing different states (e.g.
knowledge management, library use) were indexed in
both databases more often than concepts representing
operations (e.g. lending) or processes (e.g. information
seeking). The finding that rather large proportion of
indexed concepts represented activities (in KINF 26 %
of concepts and in LISA 19 % of concepts) confirms
the idea that indexers do not only look for concrete
objects from documents but try to recognize and de-
scribe documents’ contents from different viewpoints.
These different viewpoints add to the value of subject
control and might be lost in automatic indexing
where only the frequencies of words are calculated.
Some viewpoints, e.g. some activities discussed in a
document, might be worth indexing for users even if

as words (strings of characters) they occur only once
in a document.

There was a big difference in indexing concepts
representing dimensions between KINF and LISA. In
both databases only concepts representing space were
indexed, but in LISA more often than in KINF (see
Table 5). The explanation for this may be rather sim-
ple. LISA is an international database and includes
bibliographic citations of documents published in
many countries and in many languages. In LISA it is
essential to tell users what is the local area with which
a document is dealing, if this information can be
found in the document. In our data most of the space-
concepts in LISA represented the concept Finland.
(Our data included documents that were published in
Finland). KINF is a Finnish database and maybe in
indexing documents treating Finland for KINF the
concept Finland is not considered to be so important.
The concept Finland does not sort out data in KINF
as well as it does in LISA. The role of concepts be-
longing to the dimensions category seems to be differ-
ent in various environments (e.g. various databases).
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The common concepts belonged mostly (in 68 %
of cases) to the category of entities (see Table 6). In
most cases they represented either concrete objects or
abstract-concrete systems. Instead, the proportion of
abstract things (also entities) was not so large in the
group of common concepts (only 11 %). Similarly
there were not so many concepts among common
concepts belonging to the categories of activities or
dimensions and no concept belonging to the category
of properties. The indexing of concrete objects and
abstract-concrete systems might increase the indexing
consistency.

Table 6. Categories of common concepts in KINF and LISA

There was one interesting difference in common
concepts selected from Finnish and English docu-
ments. The proportion of dimensions among com-
mon concepts was larger when documents were pub-
lished in English than when documents were pub-
lished in Finnish. In most cases this common concept
was Finland. The amount of common concepts se-
lected from English documents was, however, rather
small: 18 common concepts in indexing 11 documents.

To be able to find possible shortcomings of con-
cept indexing we paid special attention to missing
concepts, ones that were indexed in one database but

Common concepts

Categories of Finnish English z
concepts documents documents
n=2388 n=18 n=106
% % %

Entities 70 55 68

Abstract things 11 11 11

Concrete objects 23 22 23

Abstract-concrete

systems 36 22 34
Properties - - -

Quantity - - -

Quality - - -

Relations - - -
Activities 21 17 20

Operations 5 6 5

Processes 5 6 5

States 11 6 10
Dimensions 9 28 12

Time - - -

Space 9 28 12
> 100 100 100 101 100 100

not in the other. We can assume that these concepts
appeared in documents and were at least somehow
important concepts because they were indexed in one
of the databases®.

The categories of missing concepts varied in KINF
and LISA (see Table 7). In KINF the largest group of

missing concepts were dimensions, especially concepts

representing space. We discussed above possible rea-
sons for that. Although these reasons are easy to un-
derstand, they are not necessarily reasonable. The ig-
nored dimensions in indexing decrease always the ex-
haustivity of indexing. It has also an impact on search
results. In information retrieval, dimensions are useful
concepts in limiting the search.
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Table 7. Categories of missing concepts in KINF and LISA

Concepts missing in KINF

Concepts missing in LISA

but indexed in LISA but indexed in KINF missing
Categories of
concepts Finnish English p> Finnish English x
documents documents documents documents
n=32 n=14 n=46 n=62 n=17 n=79
% % % % % %

Entities 19 57 31 68 71 68
Abstract things 9 14 11 32 47 35
Concrete objects 3 21 9 19 18 20
Abstract-concrete
systems 6 21 11 16 6 13

Properties - 2 1
Quantity - - - - - -
Quality - - - 2 - 1
Relations - - - - - -

Activities 22 7 17 26 30 27
Operations 3 7 4 10 12 10
Processes 6 - 4 8 12 9
States 13 - 9 8 6 8

Dimensions 59 36 52 5 4
Time - - - . ; -
Space 59 36 52 5 - 4

b) 101 100 100 99 100 100 101 100 100 100 100 100

In LISA the largest group of missing concepts was
entities and especially concepts representing abstract
things. The second largest group of missing concepts
was activities. Both abstract things (e.g. information
need, everyday life) and activities (e.g. information seek-
ing, learning) are intangible, unlike concrete objects
(e.g. books, librarians), and they require abstract
thinking and ability to identify various phenomena.
As Soergel (1985) has pointed out, entity-oriented in-
dexers seem to pay attention to concrete concepts
while search request-oriented indexers are looking for
abstract concepts. Maybe the indexing policy of LISA
focuses on the indexing of concrete objects. This
means, however, that only the surface of the docu-
ment will be indexed and many aspects that are useful
to searchers will be ignored.

The Indexing of Individual Conce pts

A linguist symbol of an individual concept refers
only to a single item of a given kind while a linguist

symbol of a special concept refers to some items of a
given kind and a linguist symbol of a general concept
refers to all items of a given kind. The linguist sym-
bol of an individual concept is a proper name (eg.
European Union, Salo or Finland), but special concepts
and general concepts are expressed by common nouns
(e.g. organizations, cities or countries). The use of proper
names as index terms will sort documents rather well
but is not done very consistently in indexing.

We found clear differences between KINF and
LISA in the use of individual concepts in indexing
(see Table 8). The proportion of individual concepts
from all indexed concepts was much higher (41 %) in
LISA than in KINF (24 %). We noticed already earlier
that in LISA dimensions were indexed in many cases
and that in most cases those dimensions were con-
cepts representing space, especially the concept Fin-
land. When we excluded geographical concepts from
the group of individual concepts presented in KINF
and LISA, the differences between databases were not
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so large any more. Now the amount of individual
concepts (other than geographical concepts) in KINF
was 16 % from all concepts and in LISA 18 % from all
concepts.

Individual concepts can be indexed either alone or
with general or special concepts. When an individual
concept is indexed with general or special concepts,
indexers will give additional information and tell us-
ers into which group the individual concept belongs.
For example, when some special library, e.g. Edus
kunnan kirjasto (The Library of Finnish Parliament)
is indexed, indexers may want to express also the spe-

Table 8. The use of individual concepts in KINF and LISA

cial concept special libraries and/or the general con-
cept libraries. Instead, when an individual concept is
indexed alone, indexers do not see it necessary to state
into which group the individual concept belongs, e.g.
indexers will present an individual concept Salo but
not a general concept cities, or an individual concept
Finland but not a general concept countries. A rule
given many times to indexers is to select as specific
level of index terms/concepts as possible and use it.
This does not mean, however, that they should use
only this specific level.

Concepts indexed in KINF

Concepts indexed in LISA

Finnish English z Finnish English p>
documents documents documents documents
n=193 n=44 n=237 n=142 n=36 n=178
O/O 0/0 O/O 0/0 0/0 0/0
Individual concept
was used
*alone 17 11 16 35 31 34
* with general or
special concept 9 2 8 6 8 7
Individual concept,
excluding geographical
concepts, was used
*alone 9 - 8 13 3 11
*with general or
special concept 9 2 8 6 8 7

In our data, individual concepts were used alone
when they were geographical concepts (Finland and
Ireland) but in other cases either alone (e.g. Europe In-
stitute and European Union) or with more general
concept (e.g. LINNEA (proper name) with national
networks and Nordic Centre of Excellence for Electronic
Publishing with information centres) (see Table 8). We
noticed also that in KINF individual concepts were
presented with special/general concepts slightly more
often than in LISA. Maybe one reason for this is that
the indexing of KINF was more exhaustive than the
indexing of LISA and this affected also the selection
of general concepts together with individual concepts.

Discussion

In this study the indexing of the same documents
in two various databases was compared. One of the
databases (KINF) is a national database serving rather

limited clientele and using for indexing the vocabu-
lary in a rather rare language (Finnish). The other da-
tabase (LISA) is an international database serving
worldwide clientele and using for indexing its own
vocabulary and almost a universal language (English).
The differences of indexing we found might be partly
the result of using different vocabularies and partly of
the different indexing practices. Indexing practice can
be described as those work routines, procedures,
rules, and restrictions followed in the indexing proc-
ess. It includes both indexing policy and specific deci-
sions made by indexers (livonen and Sonnenwald,
1998). From the user’s point of view the key question
is which topics and concepts are represented in index-
ing and which are not. For them, the question of sec-
ondary importance is why certain topics and concepts
can or cannot be found in searching. They are not
concerned whether this happens because of the vo-
cabulary or indexing practice.
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Although there were clear differences in indexing
of concepts in KINF and LISA, also some common
concepts selected for both databases were found. In
KINF on average 4.8 and in LISA on average 3.6 con-
cepts per document were indexed. 2.2 of them were
common concepts represented in both databases. We
can assume that the main content of a document will
be indexed rather consistently although the indexing
will take place in various environments for various
clienteles. We can regard the indexing as a special kind
of expertise where indexers know how to compress
the content of a document into a few main concepts.
This compression requires the understanding and in-
terpretation of documents and cannot be done merely
by calculating the frequencies of words.

Although the clear concept-consistency was found
in the indexing for KINF and LISA, some inconsis-
tency was also found. The mean value of concept-
consistency was only 34 %. The differences in index-
ing were in two directions, on one hand in the ex-
haustivity of indexing and on the other hand in the
categories of indexed concepts.

The indexing in KINF was more exhaustive than
the indexing in LISA. That means that more concepts
of documents were presented in KINF than in LISA.
This is understandable because all documents in our
data were published in Finland, either in Finnish or
in English. As a national database KINF offered many
points of views to Finnish documents while LISA de-
scribed them more cursorily. We can assume that
those documents are more important for indexers in
the ”near neighborhood” than at the international
level, especially if we consider documents of the small
area (either geographical or linguistic area).

Most concepts that were indexed both in KINF
and LISA belonged to the category of entities. Activi-
ties and dimensions were rarely selected, and proper-
ties were almost totally missing in the indexing. The
entities were also the clearly largest group of common
concepts presented in both databases. The indexing
seems to focus on entities that are also easier to iden-
tify consistently from documents than on other types
of concepts. Because users are, however, interested
also in other aspects of documents, indexers should
consciously try to seek and describe activities, dimen-
sions and properties discussed in documents.

There were differences in the indexed concepts be-
tween KINF and LISA. More abstract things (a sub-
category of entities) and activities were presented in
KINF than in LISA while more dimensions were pre-
sented in LISA. The indexing in KINF seems to be
more abstract-oriented than the indexing in LISA.
The identification and presentation of abstract things
are not always very easy but serve users who are in-
terested also in abstract issues (eg. information need,

knowledge, learning culture) and not only in concrete
things (e.g. books, librarians).

More individual concepts were presented in LISA
than in KINF. In most cases they were geographical
concepts belonging to the category of dimensions,
and in many cases the concept was Finland. This con-
cept definitely sorts out documents conveniently in
the international environment. Individual concepts in
KINF were combined with more general concept
more often than in LISA. The indexing of the same
concept at various levels of hierarchy offers more ac-
cess points to the same concept. Different users may
approach documents at different levels of hierarchy
and still find the same document useful.

Conclusion

Indexing has an essential role in knowledge work
because it organizes the content of documents and al-
lows users to find messages that documents carry. In-
dexing is a value-adding process, and serves users, al-
though some indexers might see indexing as one kind
of an art in itself. It is for the benefit of users that
principles and practices of indexing are studied. In
this article we considered the selection of concepts in
indexing, the research area which has remained in the
shadow of words used in indexing. Users are more in-
terested in meanings and messages that documents
discuss than in words as strings of characters. It is
necessary therefore to pay attention also to concepts
presented in indexing. We found a certain degree of
consistency in the indexing of concepts, but we found
also clear differences when the same documents were
indexed for various databases. Our findings could be
taken into the consideration when vocabularies will
be updated and indexing policies will be reformu-

lated.

Notes

1. When people are asked to list things, they mostly
list things at the basic level (chair, car, dog), not at
the superordinate level (furniture, vehicle, mam-
mal) or subordinate level (rocking chair, sport car,
retriever) (Lakoff, 1987).

2. There are many different formulae for calculating
consistency. Various formulae give different con-
sistency data points. Therefore the comparison of
the results of consistency studies is difficult, many
times even impossible. (livonen, 1993).

3. For hierarchical relationships we took into account
generic relationships, instance relationships be-
tween individual concept and its general concept
and analytic partitive relationships. Other partitive
relationships were excluded as associative relation-
ships. There is an analytic partitive relationship be
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tween terms/concepts if we can say: What is said
to be true of a part is true of its whole (Hutchins,
1978)

4. Because we did not receive the answer from the
producers of LISA, we do not know but we can
guess that the indexing of Finnish documents for
LISA might have been done on the basis of English
abstracts.

5. Of course in documents there appeared also many
other concepts which were missing in indexing for
both databases but we ignored them in this article.
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