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Abstract 
We compare thesauri and ontologies, with regard to their enhancement of effective information-
retrieval (the IR-effectiveness, specified as a balance between the moderate level of recall and precision).  

Subject heading systems should conform to the following PSSSI-properties, so as to enhance 
the IR-effectiveness: predictability, scalability, simplicity, serendipity and interoperability. We 
have carried out a theoretical study (grounded in logical analysis) and an empirical study (based 
on structured interviews) so as to see how the Library of Congress Subject Headings 
(LCSH)/Svenska ämnesord (SAO) thesauri, and the Language and Logic Links Ontology (LoLaLi) comply with 
the PSSSI-properties.  

LCSH enhances recall; it would profit from better scalability, administrative simplicity and 
certain aspects of serendipity and interoperability. SAO improves recall; it might be better in 
scalability, simplicity, serendipity and interoperability. LoLaLi enhances both recall and precision; 
it may be better in information-seeking simplicity and interoperability.  
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Introduction 

In this essay, we attempt to analyse and compare two kinds of subject heading 
systems (SH-systems), namely thesauri and ontologies, with regard to their en-
hancement of effective information-retrieval (the IR-effectiveness). Still, what are 
these two SH-systems? What are thesauri? What are ontologies?  

Thesauri may be described as word structures that (1) organize terminology 
of different subjects into several predetermined groups of categories; (2) define a 
general syntactical structure for meaningful chains of simple or complex subject 
headings; and (3) predetermine that a relational semantics for the categorised 
terms should assume the following four conceptual relations: the broader, the 
narrower, the related, and the equivalent term. Good examples of subject heading 
thesauri are Library of Congress Subject Headings (LCSH) and Svenska ämnesord (SAO).  

Ontologies are conceptual structures of particular knowledge domains. They 
are developed as common vocabularies for researchers working in the related 
knowledge fields. In difference from thesauri of subject headings, the syntax, as 
well as the category and the relational semantics of ontologies are not completely 
predetermined. They are instead varying, due to their domain-sensitivity and 
domain-specificity. Consequently, ontologies contain more detailed conceptual 
analyses of particular knowledge field(s). They also contain a larger number of 
the field specific conceptual relations between subject headings. Ontologies are 
suitable for conceptualizing multidisciplinary domains. Actually, one of the main 
goals of constructing ontologies is to connect different disciplines that share 
common concepts (even if these concepts are not necessarily used in the same 
way in these related fields). Ontologies may thus tolerate multiple definitions, or 
even multiple categorisations of one and the same term.  

Because the essay analyzes and compares thesauri and ontologies with regard 
to their enhancement of the IR-effectiveness, we have also provided a definition 
of and criteria for the IR-effectiveness. In studying the two types of SH-systems 
we have wanted to know which properties should characterize them if they are 
supposed to enhance the IR-effectiveness. There are, however, a large number of 
wide-ranging and domain-specific thesauri, as well as numerous ontologies. It 
would be very difficult to take into account these entire subject heading structures. We 
have therefore decided to focus on one concrete ontology, namely Logic and 
Language Links Ontology (LoLaLi) and compare it with two concrete subject 
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headings thesauri, namely LCSH and SAO. Since the LoLaLi ontology is about 
the domain of logic, we have been interested in the logic parts of LCSH and SAO.  

In the first chapter of the essay we describe the pertinent research and situate 
our own study in the given theoretical tradition. In the second section of the essay, 
we elaborate theoretical assumptions of our analysis, emphasise the main prob-
lems and questions it addresses, and point out the research goals we are 
attempting to accomplish. The third part describes the methods we have used and 
motivates the choice of this methodology. Chapters four and five lead us through 
the very research process, which after all makes us able to straighten out the most 
important research results brought about in part six. The list of abbreviations we 
have used in the text is given on page 92.     
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1. A Review of Pertinent Research  

1.1 Ontology Studies 
Even if construction of ontologies as semantic conceptual knowledge structures is 
historically rather new endeavour, there are many valuable studies on them. The 
most significant (and among the earliest in the field) are the studies by computer 
science (CS) and artificial intelligence (AI) research groups at Stanford Univer-
sity. These studies of knowledge presentation comprise both theoretical and 
operational investigations on ontologies (Gruber 1993a, 1993b, Uschold & Grun-
inger 1996, Vickery 1997, Soergel 1999, Denda 2005).  

All these investigations agree that it is meaningless to define one method 
proper for constructing ontologies. Different theoretical and practical goals of 
varying knowledge domains influence construction of the corresponding concep-
tual structures. This results in a plurality of ontology models.  

Another interesting issue in the ontology studies is the portability problem. It 
points out difficulties in specifying and selecting relevant information about the 
knowledge domain for an ontology. The portability problem identifies difficulties 
in obtaining a common understanding of a given domain, particularly with regard 
to multidisciplinary domains. The domain of logic (used in computer science, arti-
ficial intelligence, mathematics, linguistics and philosophy) and the domain of 
information science (used in library and information science, computer science 
and artificial intelligence) are good examples of such multidisciplinary domains.  

Portability is a problem because the parties to a common ontology may use different repre-
sentation languages and systems. […] Thus the portability problem for ontologies is to 
support common ontologies over multiple representation systems. (Gruber 1993a) 

Some solutions for the problem result in systems for translating expressive repre-
sentational languages of related fields into restricted languages that preserve the 
declarative content and the logical structure of the domain (Gruber 1993a, 
Ontolingua 1997). This opens up the field of the operational investigations of on-
tologies. The operational investigations supply a group of tools, manuals and tuto-
rials for constructing and evaluating ontologies. Moreover, these ontological envi-
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ronments comprise nice collections of ontologies. (See for instance Chimaera 
2000, Farquahar 1997, Ontolingua 1997, Protege 2000, McGuiness et al. 1994). 

Linguistic analyses of ontologies focus on linguistic, logical and philosophical 
aspects of the conceptual structures of knowledge. Some of them presuppose lin-
guistic analyses of categorization with regard to cognition (such as Rosh 1978). 
Among the linguistic studies we find valuable definitions of ontologies, logical 
analyses of ontological structures, and a number of concrete ontology instances. 
One such study comprises the theoretical assumptions of the LoLaLi ontology and 
assumes the most important results of the Stanford tradition (Caracciolo, de Rijke, 
& Kircz 2002; Caracciolo 2003, 2006; Logic and Language Links Ontology).  

Neither of these ontology studies takes an explicit library-and-information- 
science point of view. Still, many other research enterprises, not explicitly related 
to library environments, have been influential to the studies on information re-
trieval in libraries. Similarly, the studies on ontologies become significant as theo-
retical and operational tools for improving the quality of information retrieval in 
libraries (Denda 2005).  

Most of the ontology studies do not compare ontologies and thesauri of sub-
ject headings. There are though a few studies with such a comparative 
perspective. We mention them in section 1.3. Nevertheless, the fact that such 
comparative studies are rare is maybe an advantage: it simply opens a new 
possibility of taking steps towards the comparative view. This essay takes a chance on 
getting in this stride.        
 

1.2 Studies on Thesauri 
Surrounded by a large number of thesauri studies (e.g. Vickery 1960, Chaplan 
1995, Aitchison, Gilchrist & Bawden 2000), we focus on the theories about LCSH 
since that thesaurus dominates the North-American and the European library envi-
ronment. We are also interested in studies on SAO, the Swedish version of LCSH.  

Stone 2000 is a collection of articles discussing many interesting issues about 
the LCSH model. Svenonius’ article in the collection approaches the LCSH as a 
language and analyzes the logical principles of its syntax and semantics. Other 
articles in the book examine changes in LCSH structure and functionality, initi-
ated by the requirements of online environment (Cochrane 2000, Wool 2000). 
Chan and Hodges’s article is about the utility of LCSH in varying user communi-
ties. The writers came to an interesting conclusion, corresponding actually to an 
important result of ontology studies: to be able to apply LCSH to specific knowl-
edge domains, it would be necessary either to assume syntax and application rules 
corresponding to the specific domains, or to implement LCSH with a number of 
flexible syntax and application rules so as to make it adoptive to the domain spe-
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cific cognitive and social needs. An interesting study on the principles of con-
structing SAO (Nauri & Svanberg 2004) shows that SAO is constructed according 
to the same logical principles as LCSH.  

The main advantage of the selected studies on thesauri for the purposes of our 
analysis is that they are situated in the context of information retrieval in libraries. 
However, the studies do not contain any comparative analysis of the thesauri and 
ontologies, with regard to their enhancement of the IR-effectiveness.  

1.3. Comparative Studies on Ontologies and Thesauri 
A small number of works comparing thesauri and ontologies may be found in the 
fields of computer science and linguistics, as well as in library and information 
science. In one such comparative study, Denda (2005) points out the advantages 
of ontologies for sharing information in multidisciplinary knowledge fields. 
Denda points out that ontologies supply more detailed information about the 
conceptual contents and structures, and about the ways in which the information is 
shared between the related disciplines, than thesauri do. Qin & Paling (2001) 
analyze the principles of converting a thesaurus into ontology and compare thus 
the logical structures of the two systems in a pragmatic way. Tsujii & Ananiadou 
(2005) indicate some difficulties in the ontology-centred approach and conclude 
that a combination of a field-dependent thesaurus with a related ontology 
structure, resulting in their text-centred approach, would be a best solution for 
text-mining and hence for information retrieval and knowledge sharing in a field. 
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2. The Underlying Theories and the Main 
Research Questions   

The essay relies on several theoretical approaches we consider relevant for the 
analyses and problems it addresses: 

1. Theoretical principles of constructing the LCSH/SAO thesaurus; 

2. Theories of ontologies as tools for knowledge representation;  

3. Theories of information retrieval. 

2.1. Theoretical Principles of Constructing LCSH/SAO 

2.1.1. Structural Rules of LCSH/SAO   
SAO is a Swedish modification of LCSH. It is constructed in accordance to the 
IFLA (International Federation of Library Association and Institutions) prin-
ciples, the same principles that LCSH follows. SAO therefore assumes the same 
syntax, semantic and pragmatic principles (see Nauri & Svanberg 2004 and 
Svenska ämnesord). We therefore focus on the principles of constructing LCSH.  

Before the middle of the twentieth century, LCSH was a list of subject head-
ings, constructed as a dictionary, rather than as a thesaurus. During the 1990s, 
LCSH adopted the semantic relationships, defined as the categories and the rela-
tional structures of a thesaurus should be defined (Cochrane 2000, 83). According 
to Cochrane (2000, 81), a thesaurus may be defined as a list of controlled vocabu-
lary terms subsumed in the pre-defined, all-purpose conceptual classes, and 
related by one of the following types of conceptual relationships:  
• a hierarchic relationship of being either “a broader term of” or “a narrower term of”;  
• an equivalence relationship of “being a synonym for” (in LCSH represented 

by expressions used for and use), and  
• a relationship by association, connecting terms related by varying types of 

association, except synonymy. 
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Svenonius (2000) analyzes LCSH as a controlled pre-coordinated language that, 
as other languages, may be described by its specific vocabulary, syntax, semantics and 
pragmatics.  

 Syntax  
According to Svenonius (2000, 23-26), LCSH syntax is defined with regard to the 
following three parameters: 

(1) Semantic categories of terms;   
(2) Functional categories of terms; 
(3) Individual terms.  

Ad (1): LCSH syntax presupposes four semantic categories, namely: Topic, Place, 
Time and Form. A meaningful expression in LCSH starts with a main heading, 
which describes the document’s subject matter. This main heading may then be 
qualified by a proper division into one of the four semantic categories. The rules 
for category division of the main subject headings define the cases for which the 
subdivision of the main heading is allowed and regulate adequate sequences of the 
semantic categories. Svenonius describes the three most common LCSH syntax-
proper expressions as:  

• Topical main heading-Place-Topic-Time-Form, e.g.,  
Art criticism-France-Paris-History-18th century-Bibliography  

• Topical main heading-Topic-Place-Time-Form, e.g.,  
Art-Censorship-Europe-20thcentury-Exhibitions  

• Geographic main heading-Topic-Time-Form, e.g.,  
France-Intellectual Life-16th century-Periodicals (Svenonius 2000, 24). 

Ad (2): Following Svenonius, functional categories of terms are defined mostly 
with regard to main-heading types according to the following two kinds of rules: 

• those that list subdivisions permissible for a main heading type, e.g., names of ethnic 
groups, corporate bodies, persons, groups of persons, places, bodies of water, etc. 

• those that specify a pattern to be followed for a main-heading type, such as 
languages and diseases. The pattern may be shown in the form of a subdivided 
model heading, which is taken to be emblematic of other like headings; e.g., the 
subdivisions enumerated under English language may also be used under Swedish 
language (Svenonius 2000, 24). 

(Ad 3): Syntactic rules also regulate the ways of constructing complex terms. 
According to Svenonius, good examples of the individual term syntax, that turns 
the specific term into a complex term, are the main headings used to designate 
countries and their specific events, as in the following example: Sudan-History-Coup d’etat, 1985:  
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The advantage an enumerated syntax has over the boiler-plate syntax of more synthetic sub-
ject language is that it permits customized breakdowns, as in the Sudan example where the 
subdivisions are tailored to the major events in the country history (Svenonius 2000, 25). 

A large number of syntax rules convert LCSH into a rather complex language, 
syntactically, which is one of its most criticized features. 

Semantics 
The semantics of LCSH language consists of: category semantics, referential se-
mantics and relational semantics. Category semantics defines the classes of terms 
used by the language. LCSH presupposes five major classes of terms already 
mentioned above as the semantic categories of terms defined by the syntax:  

1. a class of main headings provides leading terms in subject headings that  
describe the main content of a document; 

2. a class of topical subheadings qualifies the main headings and subheadings; 
3. a class of terms that indicate the form of documents or different document types;  
4. a class of terms that indicate historical periods used for qualifications of documents; 
5. a class of terms that indicate geographical areas. 
       
 Referential semantics disambiguates different meanings of homonyms, or 

specifies the meaning of a word in some other way. The most common way is to 
provide contextual parenthetical qualifiers. For instance, the term “inference” as 
used in psychology or pedagogy is differentiated from more technical term 
“inference (Logic)” as used in logical analysis of reasoning.  

Relational semantics specifies conceptual relationships allowed by the lan-
guage. LCSH allows four types of conceptual relationships typical for thesauri-
structures: broader term (BT), narrow term (NT), related term (RT) and USE-relationship.  

Pragmatics 
There are plenty of rules regulating the LCSH pragmatics, but the oldest and the 
most important rule, to which the other pragmatic rules are adjusted, is the rule of 
specificity. Svenonius (2000, 26-27) traces this rule back to Cutter’s (1891) work 
on library dictionaries. The specificity rule guarantees a direct and easy access to 
subject headings from two different points of view. On the one hand, the subject 
headings of LCSH should be coextensive with the terminology of the related doc-
uments and hence make it easy for indexers to describe these documents as accu-
rately as possible. On the other hand, specificity should also make it easy for li-
brary users to retrieve relevant documents from the library catalogue.   
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2.1.2. Theoretical Considerations on LCSH Properties Enhancing the 
IR-effectiveness  
Let us now identify some other properties of LCSH. These properties are im-
portant since they contribute to enhancement of the IR-effectiveness. Following 
Man (1993), Wool (2000, 92) claims that LCSH has properties of predictability 
and serendipity. According to Wool, predictability assures that a subject headings 
system “efficiently take[s] the searcher from her query to the materials she needs” 
(2000, 92). Hoerman & Furniss (2000, 49) call attention to Chan’s (1995) claim 
that the qualities of stability and consistency generate predictability. The system is 
consistent if it avoids unnecessary changes in subject headings, and if it uses the 
same term for the similar enough language objects appearing in different contexts 
and within complex subject heading phrases. The stability requires that each new 
term should be put in the system in the form and structure similar to already ex-
isting subject headings structure. The consistency and stability inhibit perplexity 
in retrieval and therefore guarantee predictability: 

Chan (1995) states that ”Predictability is an essential factor in successful subject retrieval, 
and predictability is higher if, under analogous circumstances, a given heading pattern occurs 
throughout the system. Thus, consistency as well as stability is a factor in end-user ease of 
consultation”. A simple example of such consistency is the use of the same term for the same 
thing within complex subject heading phrases, for example, “motion picture” in Motion 
pictures, Animals in motion pictures, and Motion picture cameras. Great retrieval confusion 
would result if the last term was changed to “Movie cameras” even though this may be a 
more commonly used term in natural speech (Hoerman & Furniss 2000, 42).          

Following Mann (1993), Wool (2000, 92) claims that SH-systems should also be 
good in serendipity. According to Wool, serendipity is a system’s ability to make 
the user aware of the terms s/he would not immediately use in its information 
seeking that are, nevertheless, related to the terms used in the initial query.  

In discussing the changes that, as the result of accommodating to the future 
online storage systems, would be necessary in LCSH, Chan & Hodges (2000, 
229-233) suggest improvement in the following three features: simplicity, 
interoperability and scalability. Chan and Hodges mean that the future web 
environment will change the practice of allowing only trained catalogers to 
introduce new date into SH-systems into a practice of allowing domain experts, 
and other people not necessarily trained in cataloging, to place new data in SH-
systems. It is therefore necessary to construct simple enough SH-systems. 

 Interoperability is a very important feature of SH-systems since in the online 
environment none of the information systems functions in isolation from other 
systems; neither does a knowledge domain isolated from other knowledge do-
mains. Chan & Hodges (2000, 229) suggest that a system is interoperable if it 
enables trans-disciplinary and interdisciplinary searching, as well as searching 
simultaneously in different information systems.  
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The property of scalability guarantees that a SH-system is flexible and thus 
adoptable to different knowledge structures and environments. Therefore the rules 
of the system should not be rigid but rather, whenever possible, given through the 
scales that allow variations in knowledge presentation. These variations corres-
pond to different knowledge domains, situations of use and information needs: 

[A] System can be considered scalable if it has provisions for use in circumstances that vary 
considerably in depth and sophistication. An example of scalability of application rules is the 
different degrees of depth and exhaustivity in assigning headings. At different times in the 
past, the average number of subject headings assigned by the Library of Congress to each 
item has varied, with the current instruction being “Generally a maximum of six is 
appropriate” and  “Do not assign more than ten headings to a work” (Library of Congress, 
1996-). In the recently implemented core level records, the number of subject headings 
assigned to each record has been scaled down (Chan & Hodges 2000, 230).       

We have now selected and defined the following five properties that are in litera-
ture seen as necessary aspects of LCSH, if the system should improve the IR-
effectiveness: predictability, scalability, simplicity, serendipity and interoperabil-
ity. Let us call these properties PSSSI-properties. It is reasonable to assume that 
SAO’s structure should also take care of these properties (even if we do not find 
texts that explicitly suggest that), since SAO’s structure is based on the structure of LCSH.                   

The brief consideration of the LCSH/SAO structural rules, and the pertinent 
PSSSI-properties, taken together with the brief analysis of the theories of ontolo-
gies (particularly the LoLaLi ontology) given below, will soon lead us to some of 
the research questions we are going to keep in mind when conducting our theo-
retical and the empirical analysis.   

2.2 Ontologies: Conceptual Structures for Knowledge 
Presentation 
Theories of knowledge presentation in CS and AI (Gruber 1993a, 1993b, Fensel 
2001, Soergel 1999) explain ontologies as tools for knowledge and experience 
presentation. Whereas the classic philosophical theories of ontologies are studies 
of the being and of what there is in the world, ontologies as knowledge-
presentation systems assume that the being is given to us through the conceptual 
structures of various knowledge and experience fields. Once when diverse 
achievements in philosophy of language have taught us to see words as objects, to 
understand that information is an object - the material we can share, structure, 
sell, own - it become reasonable to talk of ontologies as word structures that still 
teach us what there is in the world. Ontologies show us the structure and the 
nature of the world assumed in the semantic structures of varying knowledge 
domains and reflected in our perceptions and experiences of the world.   
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Vickery (1997) was one of the first who has reflected on the emergence of the 
term ‘ontology’ in knowledge engineering and information science. There are 
ontologies that provide conceptual structures for large knowledge domains, (e.g. 
the CYC project, Lenat & Guha 1989). However, it is usual to develop ontologies 
for specific knowledge domains, since constructing an ontology presupposes de-
tailed and technical domain analyses. The principles for analyses of knowledge 
domains are a necessary condition for ontology construction. Such domain analy-
ses have dominated the developments of ontologies already in the beginning of 
1990-ies (e.g. Fellbaum 1998, Gruber 1993a, 1993b, Uschold & Gruninger, 
1996). They partly correspond to what Hjørland (2002a, 2002b) has recently 
described as a theory of domain analysis. Similarly to Hjørland’s studies, the 
domain analyses related to ontology construction comprise selection of a given 
domain, studies of its relevant literature, and communication with the domain 
experts which on its side discovers a domain-specific conceptual structure. It is 
not unusual that domain experts are involved in the construction of ontologies. In 
difference to  Hjørland’s domain analyses, the domain analyses assumed in the 
construction of ontologies is less focused on the social aspects of a given domain 
(such as distribution of power between the domain-specific social actors and 
institutions).  

Ontologies usually reflect multidisciplinary dimensions of a given domain. 
They reveal the fact that a combination of diverse related fields of knowledge and 
experience gives the meaning to our concepts. Ontologies organize knowledge 
structures so that actors working in different relevant fields may share it, without 
necessarily imposing the unique knowledge base. For instance, the domain of 
logic as conceptualized by the LoLaLi ontology comprises the conceptual struc-
tures of four fields relevant for logic: philosophy, mathematics, computer science and 
linguistics.  

In difference to LCSH’s category semantics that always assumes four types of 
categories (topic, place, time and form), the ontologies imply that the choice of 
category types cannot be defined in advance. It should instead adjust to the 
domain-specific categories. Whereas the relational semantics of thesauri assumes 
that all concepts should be related by the four relations of narrower, broader, re-
lated and the used-for terms, the relational semantics of ontologies presupposes a 
hierarchical structure grounded in the idea of subclasses, but allows a variety of 
domain-specific conceptual relations, such as “mathematical proof of” or “histori-
cal view on”. As a consequence, the conceptual content and the conceptual rela-
tions in ontologies are more specific than those in thesauri. Ontologies also pro-
vide natural language definitions for its concepts, which is not usual in the subject 
headings thesauri.  

     The construction of ontologies entails thus a group of commitments point-
ing out the following: 
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It is impossible to provide the unique general rules for constructing an ontology, 
even when it concerns one particular domain. Ontologies do not reflect a 
given objective structure of the world. They are rather seen as theoretical con-
structions based on a variety of possible domain conceptualizations and on di-
verse intended theoretical and practical handlings. 

The construction of ontologies is task-specific. An ontology constructed for the 
domain of logic with the aim of conceptualizing the world of court argumen-
tation may not be suitable for the domain of logic aiming at development of 
computer programs. 

Ontologies are based on very specific conceptualizations of the world, and contain 
technical details of a given knowledge structure.   

Ontologies are constructed from interdisciplinary point of view and entail inter-
disciplinary aspects of their subject headings. They enable knowledge sharing 
between people working in different, though related, disciplines.  

2.2.1. The Logic and Language Links Ontology (LoLaLi) 
The LoLaLi ontology is constructed as a part of not yet completed project con-
ducted in cooperation between the University of Amsterdam and Elsevier Science 
B. V. between 2000 and 2004. The aim of constructing LoLaLi is to provide a 
browsable map of the domain of logic. Experts in logic and linguistics have been 
involved in the construction of the map. Its concepts are classified by means of 
the domain-specific semantic relationships and supplied by glosses. The LoLaLi 
map contains links internal to the map that enable users to seek information about 
the domain. On the other hand, the LoLaLi map would contain (although that part 
of the project is not yet finished) the links external to the map that would enable 
retrieval of relevant sections from the electronic version of the Handbook of Logic 
and Language (van Benthem & ter Maulen (Eds.) 1997). We shall in our theoreti-
cal study focus only on the analysis of the links internal to the LoLaLi map since 
that structure is the proper ontological structure.  

2. 3. Theories of Information Retrieval 
According to Chowdhury (2004, 243-254), evaluation of information retrieval 
systems (the IR-systems) may be done from two different points of view. We may 
evaluate the effectiveness of an IR-system from a managerial point of view and 
from the users’ point of view. Since both thesauri and ontologies aim at helping 
users to find out terms that appropriately describe documents in a given IR-
system, we would focus on the evaluative criteria from the users’ point of view. 
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However, even if we focus on the user-oriented criteria, there is a variety of 
the criteria in literature. Chowdhury 2004 analyzes the criteria defined by Vickery 
1970, Lancaster 1971, Cleverdon 1978, Saračević 1978, Salton & McGill 1983. 
Although these authors suggest different norms for evaluating the information 
retrieval in IR-systems, they seem to agree that the criteria of recall and precision 
are the most important.   

Recall is the ability of an IR-system to retrieve as many of the items relevant to the 
user’s query from all those relevant documents that the IR-system contains. Precision is 
the ability of the system to retrieve only the items relevant to the user’s query among 
the documents retrieved and thus to reduce the number of irrelevant items. To be able 
to meet the needs of quantitative analyses, information scientists have defined formulae 
for calculating the level of recall and precision. According to Chowdhury (2004, 248), 
these formulae are defined in the following way: 

 
 Number of relevant items retrieved 
Recall =      x 100 
 Total number of relevant items in the collection 
 
 
       Number of relevant items retrieved 
Precision =     x 100 
        Total number of items retrieved 

We may thus say that the larger the number of retrieved items relevant to the 
user’s query, relative to the total number of relevant items in the system, the better 
recall of the IR-system. Similarly, the larger the number of the retrieved items re-
levant to the user’s query, relative to the total number of retrieved items, the better 
precision of the IR-system.  

According to Chowdhury’s detailed study on information retrieval research, 
in real life situations we do not deal with theoretically ideal systems that would 
achieve 100% of recall and at the same time 100% of precision. As a matter of 
fact, such ideal IR-systems seem to be impossible. Consistent with the results of 
other research, Chowdhury (2004, 248) shows that recall and precision vary in-
versely. This means that, on the one hand, increase in recall decreases precision 
and, on the other hand, increase in precision decreases recall. Thus, the larger the 
number of relevant items retrieved, the lower the number of items that precisely 
mach the user’s information need. In the same way, the larger the number of the 
documents that exactly mach the user’s query, the lower the number of the rele-
vant documents retrieved.   

The studies on IR-systems maintain, moreover, that in real life situations 
people do not need the theoretically ideal IR-systems. Due to the limits of human 
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mind, we are actually not able to deal with a too high level of recall. Too many 
relevant documents retrieved are time and energy consuming. On the other side, 
high precision may save the user’s time and energy. Therefore the high enough 
level of precision, which at the same time provides high enough level of recall 
(without decreasing recall to a minimum), should be preferred in evaluating the 
IR-effectiveness. This means that, normally, the most effective IR-systems would 
guarantee a moderate level of both recall and precision:  

  The relationship between recall and precision can be examined by considering searches held 
at different levels with the same set of documents and requests. Beginning with very general 
search terms high recall and low precision can be achieved, and as the search terms become 
more and more specific recall tends to go down and precision tends to go up. In real-life 
situations, users normally do not want very high recall (except for the patent search, where 
the user wishes to find out about all the patents existing in his or her area of interest). In 
general, most users want ‘a few’ documents in response to a query, which means that a 
moderate level of recall, say 60%, will serve the purpose. High precision tends to save users’ 
time and effort, and one of the major objectives of an information retrieval system is to 
achieve this. In most cases information retrieval systems are designed to perform at a 
moderate level of recall and precision, in the range of 50-60% (Chowdhury 2004, 249).  

If we agree that a moderate level of precision and recall are the two most important 
conditions for the IR-effectiveness, our next question would be: which aspects of 
constructing thesauri and ontologies enhance the IR-effectiveness defined in that way?  

2.4. The Main Questions of Our Study  
In relying on the results of the theories discussed above and in conducting our 
own theoretical and empirical analysis of LCSH/SAO thesaurus and LoLaLi 
ontology, we would like to know:  

In which way the PSSSI-properties enhance the IR-effectiveness;  

In which way the principles of constructing LoLaLi (its syntax, semantics and 
pragmatics) comply with the PSSSI-properties and contribute consequently to 
enhancement of the IR-effectiveness;  

How the principles of constructing LCSH/SAO (their syntax, semantics and 
pragmatics), comply with the PSSSI-properties and contribute consequently 
to enhancement of the IR-effectiveness; 

If it is possible to combine the principles of constructing thesauri (such as 
LCSH/SAO) with the principles of constructing ontologies (such as LoLaLi) 
with regard to the intended PSSSI-properties so as to (even better) enhance 
the IR-effectiveness.    
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3. Source Material and Methodology 

The methodology of our research comprises a theoretical and an empirical analysis. We 
have compared the results of these two analyses since we wanted to evaluate if the 
results of the empirical study validate the results of the theoretical study.  

3.1. Methodology of the Theoretical Analysis 
In the theoretical part of the research, we have used logical conceptual and 
structural analysis so as to be able to discover and compare the structural princi-
ples behind LCSH/SAO and LoLaLi - with regard to their enhancement of the IR-
effectiveness. We have applied the logical analysis to the electronic versions of 
the SH-systems, namely: Library of Congress Subject Headings, Svenska 
ämnesord, and The Logic and Language Links Ontology.  

3.2 The Empirical Analysis 
The results of our theoretical analysis may be influenced by specific aspects of 
our own theoretical assumptions or world situation. It was therefore interesting to 
analyse how relevant user groups would compare certain properties of 
LCSH/SAO with the properties of LoLaLi, concerning the enhancement of the IR-
effectiveness. We have focused on logical terminology since LoLaLi is only about the 
domain of logic.  

In implementing the empirical research, we have used the methodology of 
structured interview (Kvale 1996, Seidman 1998, Silverman 1993). We have pre-
ferred the qualitative method to the questionnaires for quantitative analysis, be-
cause we have been interested in the users’ experiences of working with the SH-
systems. A possibility to learn from the specific knowledge of the interview par-
ticipants has required a detailed conversation with them, something that 
questionnaires usually do not allow. The structured interview that we have used 
means that we have in advance formulated a group of same questions for all the 
participants interviewed. The structured interview has made it possible to focus 
the interview conversation on the theoretical interest of the research. The inter-
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view questions, however, have not been formulated as direct copies of the essay’s 
main questions. We have not provided the answer alternatives but have been lis-
tening to the participants’ own ways of understanding and responding to the questions. 

In the remaining part of this chapter, we describe the participants and the rea-
sons for selecting them for our study. After that, we elaborate the interview and 
interaction method we have used. We then proceed further towards explaining the 
principles of interpreting the resulting data.  

3.2.1. The Participants 
According to the time available to the study, we have selected eleven (11) persons 
professionally representative for our study. The principles of constructing SH-
systems may be considered from the viewpoints of the following three user groups:  

(1) The group of people who develop or maintain SH-systems (they may be libra-
rians or other field specialists);  

(2) The group of library cataloguers who consult the SH-systems when cataloging 
documents in the library IR-systems;  

(3) The group of researchers working with logic who use the SH-systems when 
seeking documents in the corresponding library IR-systems for their 
professional work. 

People Working with Development or Maintenance of SH-systems  
As representative for the first user group, we have chosen Miriam Nauri (the head 
of the Department for National Bibliography at Swedish National Library) and 
Magdalena Svanberg (working at the Department of National Collaboration at 
Swedish National Library). They have for several years (from 1999 till 2007) 
been responsible for maintaining SAO. Our study would certainly be more 
complete if we had also interviewed people maintaining LCSH and LoLaLi. 
These people, however, work in the USA and in the Netherlands, respectively. 
Since our empirical investigation presupposes direct interaction with the interview 
participants, we have excluded the possibility of doing interviews via e-mail or 
phone conversation. Another reason for selecting only the two persons as 
representative for the first user group is the short time we have gotten for carrying 
out the study. Nevertheless, Nauri’s and Svanberg’s rich experience in 
maintaining SAO is very representative for the purpose of our study. Remember 
that SAO is constructed in accordance to the principles of LCSH and IFLA. Nauri 
and Svanberg have good knowledge about the principles behind SAO and thus 
indirectly about the principles behind LCSH. Additionally, Nauri has been 
responsible for maintenance of philosophical subject headings in SAO, and thus 
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for maintenance of the terminology of logic which, being the only domain of 
LoLaLi, is the focus of our analysis. 

Cataloguers 
As representative for the second user group, we have chosen four librarians, three 
of them working with cataloging and one doing teaching in information-seeking. 
Marika Wikner-Markendahl and Ebbe Fritjofsson have for many years worked at 
Uppsala University Library, being responsible for cataloging literature in humani-
ties. Since the analysis of the logical terminology in SAO/LCSH and LoLaLi’s is 
the focus of our analysis and since logic is a part of philosophy, whereas 
philosophy belongs to humanities, Wikner-Markendahl and Fritjofsson’s know-
ledge and working experience, as well as the corresponding information needs, 
are representative for the empirical study. Pernilla Stjernberg has for seven years 
been working at Uppsala University Library and is responsible for cataloging 
literature in mathematics and natural sciences. Logic is also a part of mathematics 
and computer science. Therefore are Stjernberg’s knowledge and working 
experience, as well as the pertinent information needs, representative for the 
empirical study. Mia Carlberg works at Uppsala University Library and has for 
several years been responsible for teaching in information seeking. Her 
knowledge and experience about the SH-systems from that perspective, as well as 
her related information needs, are valuable for our empirical study.  

Researchers (Philosophy and Linguistics) 
We have chosen five persons whose research and teaching work concerns logic. 
Karin Enflo and Per Algander are Ph.D. students at the Department of Philosophy 
at Uppsala University. Both have technical knowledge about and experience of 
the domain. Moreover, their information needs are the domain-specific. Kaj B. 
Hansen has been working as researcher and teacher at the Department of 
Philosophy and the Department of Computer Science at Uppsala University. He 
has also been teaching in philosophical and mathematical logic at other 
philosophy and computer science departments in Sweden and in Finland. He has 
published a group of significant teaching books and original research books and 
articles in the field. His very specific knowledge about and experience of the do-
main of logic and the corresponding information needs are therefore interesting 
and relevant for our empirical study. Roussanka Loukanova is researcher and 
teacher at the Department of Linguistics at Uppsala University. Her work is about 
theory and application of logic in the field of computational linguistics. She has 
been teaching a large number of courses at the Department of Linguistics, some of 
them concerning computational grammar, information retrieval and computational 
semantics. Eva Forsbom is a Ph.D. student and teacher at the Department of 
Linguistics at Uppsala University. Her work concerns indexing and computational 
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linguistics. She has been teaching in the variety of courses at the Department of 
Linguistics, for instance in language technology, and machine translation. Her 
work is about linguistic aspects of logic. On the basis of their knowledge and ex-
perience of mathematical and linguistic aspects of logic, as well as of 
programming principles of constructing information systems, and due to their 
corresponding information needs, Loukanova and Forsbom are very 
representative for our empirical study.                    

3.2.2. The Interaction and the Interviews  
We have started by initiating an e-mail contact with the participants. When a 
participant has agreed to take part in the empirical research, we have sent another 
e-mail, containing more detailed information about the purpose of the study. The 
second letter has suggested a task the participant should complete and prepare 
thus for the interview. The task has consisted in opening the electronic versions of 
SAO and LoLaLi (we have sent the links) and trying to find some of the following 
14 logical concepts:  

”attityd (attitude)”, "parakonsistent logik (paraconsistent logic)", "adaptiv logik 
(adaptive logic)", "informell logik (informal logic)", "symbolisk logik 
(symbolic logic)", "intuitionistisk logik (intuitionistic logic)", "modal logik 
(modal logic)", "intelligens (intelligence)", "kognition (cognition)", "agenter 
(agents)", "logik (logic)", "kritiskt tänkande (critical thinking)", 
"programmering (programming)", "mängdteori (set theory)".  

Some of the concepts selected are classical logical concepts (such as “logik 
(logic)”, “symbolisk logik (symbolic logic)” “modal logik (modal logic)”, and 
“mängdteori (set theory)”); others belong to recently developed parts of logic or 
to non-classic logical theories (such as “adaptiv logik (adaptive logic)”, 
“informell logik (informal logic)”, “intuitionistisk logik (intuitionistic logic)” and 
“parakonsistent logik (paraconsistent logic)”); yet others are interdisciplinary con-
cepts of logic, that also belong to other related domains such as psychology, 
artificial intelligence or computer science (e.g. “attityd (attitude)”, “intelligens 
(intelligence)”, “cognition (cognition)”, “agenter (agents)”, “kritiskt tänkande 
(critical thinking)” and “programmering (programming)”).  

The point of the task was to make the participants familiar with the two SH-
systems (even if some of them already have a rich experience of working with 
SAO), and to focus their attention on the ways of structuring logical terminology 
in the systems. 

In the same letter, we have supplied a group of 10-14 interview questions. 
Although the interview questions have the same core, some of them have been 
varied relative to the specific information needs of the three user groups. The 
letter, including the complete description of the task and the interview questions, 
is presented in Appendix 1. It is given in its original form, in Swedish, because we 
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have conducted the interviews in Swedish. Since some of the interview questions 
have been varied relative to the professions of the persons interviewed, the 
appendix lists (1) the questions to the persons who have worked with construction 
and maintenance of SAO and to the cataloguers; and (2) the questions to the re-
searchers.  

The focal point of the interview questions was to obtain information about the following:  

How much the participants are familiar with the selected SH-systems; how often 
they use the SH-systems in their work; how important it is to use the SH 
systems in their work; 

What the IR-effectiveness is, according to the participants; 

Which properties of the LCSH/SAO thesauri and the LoLaLi ontology the partici-
pants appreciate when working with these SH-systems - with regard to 
enhancement of the IR-effectiveness as we have defined it;  

Which PSSSI-properties contribute to the enhancement of the IR-effectiveness, as 
we have defined it, from the participants’ point of view; 

Which of the PSSSI-properties characterize the selected SH-systems, according to 
the participants; 

Do the members of the group find a combination of the LCSH/SAO thesauri and 
the LoLaLi ontology possible in or relevant to the context of their work. 
 
Each interview has taken approximately one hour. The interviews have been 

conducted at the participants’ working place (except one conducted in a public 
part of a library). Except in one case, we have had the possibility to use a com-
puter and to work with LCSH/SAO and LoLaLi when talking about the systems. 
All the participants have prepared themselves very well for the interview and eve-
rybody (except one) has completed the interview task before the interview has 
started. The interview procedure and cooperation has therefore been easy, rele-
vant, professional, fact grounded and up to the point. 

When we had been through the interview questions, we have asked some of 
the participants to open the LCSH thesaurus, to try to find some of the selected 
logical concepts and then to comment on the interview questions with regard to 
that SH-system. The questions about LCSH thesaurus were added as the addi-
tional, spontaneous task we have not in advance informed the participants about. 
The reason for that was that if the initial task involved all the three systems, the 
participants might have experience the task as too demanding, which might have 
lowered their interest and good will to prepare for the interview properly. 
Moreover, it was important to observe the participants during their operating with 
at least one of the SH-systems they have not tried before the interview (even 
though some of them have been working with LCSH before). The additional 
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LCSH task has not been included in the interviews with the participants who 
worked with maintaining SAO since their work necessarily implies consulting 
LCSH regularly. We could therefore simply rely on their rich experience with that 
system, when asking the questions about LCSH. 

The interviews have been documented by means of Dictaphone (except in one 
case), so as to save the exact content of what the participants have said. The use of 
Dictaphone enabled us to be active in the interview interaction and to focus on 
what the participants say, on how they say it, on their facial and body expressions, 
or to ask additional questions. Each of the participants has agreed to our 
Dictaphone documenting of the interviews and no one has had anything against 
using their real names when reporting on the empirical study.                                

3.2.3. Interpretation of the Interaction and the Interview Data 
In interpreting the interview data, we have formulated ten (10) topics relevant to 
our research questions. We were listening to the saved interview material and 
have classified the information contained in the interview answers into the ten 
topic groups. These topic groups and the classified interview data may be found in 
Chapter 5. Before publishing the interpreted interview material, we have sent it to 
the participants and asked about their opinion on our interpretation. Fortunately, 
except for some details, the participants have agreed with our understanding of the 
interview answers.   
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4. The Research Part: The Theoretical Study  

The research part consists of the theoretical study and the empirical analysis. The 
present chapter leads us through the theoretical study, whereas the empirical 
analysis is presented in Chapter 5. In the first part of the theoretical study, we 
have defined the criteria for claiming that a SH-system enhances the IR-
effectiveness of a corresponding IR-system. The second part contains analysis of 
the ways in which each of the PSSSI-properties is related to the enhancement of 
the IR-effectiveness. The third part of the theoretical study analyzes the ways in 
which LCSH, SAO and LoLaLi conform to the PSSSI-properties. 

4.1. When Does a SH-system enhance the IR-effectiveness? 
The General Criteria 
In following Chowdhury (2004), we have suggested previously that the IR-
effectiveness is best expressed as a balance between a moderate level of recall and 
precision. In accordance to that definition, we propose the following criteria for 
saying that a SH-system, such as LCSH/SAO or LoLaLi, enhances the IR-
effectiveness of a corresponding IR-system:  

A SH-system enhances the IR-effectiveness if and only if the user obtains a 
moderate level of recall and a moderate level of precision when seeking docu-
ments in a corresponding IR-system by means of the relevant terms that the SH-
system suggests.  

We have agreed formerly that the moderate level may be specified as the 
array of 50-60% for recall and precision, respectively. However, we do not 
attempt to provide a calculus for quantifying the enhancement of the moderate 
level of the recall and precision by means of SH-systems. Still, we are interesting 
in analyzing the tendencies in the quality of information retrieval that characterize 
the enhanced IR-effectiveness by means of the SH-systems. What are these 
tendencies?  

Concerning the moderate level of recall, to say that a SH-system enhances the IR-
effectiveness, it would be necessary that when the user seeks (or catalogues) 
documents by availing him/herself of the terms suggested in the SH-system, 

25 
 



the corresponding IR-system retrieves around the half of the number of the 
relevant items contained in the IR-system.  

Concerning the moderate level of precision, to say that a SH-system enhances the 
IR-effectiveness, it would be necessary that when the user seeks (or cata-
logues) documents by availing him/herself of the terms suggested in the SH-
system, the number of relevant items retrieved by the corresponding IR-
system is around the half of the total number of the items retrieved.  

4.2. The PSSSI-properties and the IR-effectiveness    
We have above defined the properties that are in the literature expected to charac-
terize the LCSH/SAO thesaurus and consequently the LoLaLi ontology, if the 
SH-systems should enhance the IR-effectiveness. We have called them the PSSSI-
properties, namely the properties of predictability, simplicity, scalability, seren-
dipity and interoperability. Now when we have acquired a concrete criterion for 
defining the situations in which we would say that a SH-system enhances the IR-
effectiveness, we may in a more concrete way analyze how each of the PSSSI-
properties enhances the IR-effectiveness. 

4.2.1. Predictability 
We have explained (on page 13) that predictability comprises consistency and 
stability of a SH-system. A consistent SH-system assures that when the similar 
enough concepts are arising in varying contexts and in complex subject heading 
phrases, a uniform subject heading is used to include them in the system. We are 
going to call that feature of a SH-system consistency1. Stability of the system is 
based on the idea that the new terms included in the system should correspond to 
the type and the structure of already existing terms. Let us call that feature 
stability1.   

Still, consistency and stability concern also the relational semantics of the 
SH-system. We may thus say that a SH-system has a consistent relational 
semantics if its hierarchical conceptual relations are consistent. It means that the 
system allows subsuming a subject heading only under one category. In other 
words, one and the same subject heading may have only one broader term. Let us call that 
feature consistency2.  

We may further say that a SH-system has a stable relational semantics if it 
always assumes a unique relational structure that presupposes the same number 
and the same type of the conceptual relations allowed in the system. Let us call it stability2.  

It is reasonable to expect that predictability of a SH-system influences the IR-
effectiveness by enhancing the recall power of the corresponding IR-system. If 
the SH-system is consistent1 and stable1, it provides a uniform term for seeking 
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documents in which the various syntactic and semantic forms of the term appear. 
In using such a uniform term, the corresponding IR-system tends to recall a large 
number of documents from rather broad theoretical field. In other words, it tends 
to have a high level of recall. For instance, the SH-system which is consistent1 
and stable1 would not contain both “critical thinking” and “reflective thinking” as 
two different subject headings used to refer to the process of logical thinking. 
Everything that has to do with critical analysis of information would instead be 
subsumed under the uniform heading of “critical thinking”. The query on “critical 
thinking” will result in a large number of the documents relevant to critical think-
ing, among the relevant documents contained in the IR-system. In other words, 
the query would guarantee a high level of recall, since all documents relevant not 
only to critical thinking in the technical sense, but also to everything related to the 
process of analytical or logical thinking, will be retrieved. But that may take too 
much time from the user to classify the documents resulted from the query. If we 
remember that the high level of recall at the same time decreases the level of pre-
cision (according to the theories analyzed on pages 16-19), we realize that 
consistency1 and stability1 do not necessarily enhance the IR-effectiveness un-
derstood as the balance between the moderate level of recall and precision.   

Neither does consistency2 guarantee enhancement of precision. For instance, 
“critical thinking” would in a consistent2 SH-system have only one broader term, 
say “pedagogy”. The user who is seeking documents about the technical meaning 
of critical thinking, e.g. documents related to critical assessment of argument 
structures, may experience that the SH-system does not inform about other discip-
lines that would normally function as broader terms for “critical thinking”. In 
other words, the interdisciplinary dimensions of subject headings are usually 
missing from the SH-systems strong in consistency2. The interdisciplinary dimen-
sions would be obvious if the system allowed to subsume “critical thinking” under 
several broader terms, such as pedagogy, logic, psychology, information technol-
ogy and rhetoric. Otherwise, the user would need to deal with all the documents 
related to critical thinking, without sorting them out into corresponding broader 
disciplines, which would decrease precision.              

Stability2, however, may increase the low level of precision resulting from 
consistency1, stability1 and consistency2. If the system’s stable relational 
semantics presupposes the relations of related term and the Use-relation (the 
relation of synonymy), the precision may be increased in the following way: the 
system suggests that “critical thinking” has “thought and thinking” as one of its 
related terms. The user then may consider the related term and obtain the list of 
narrower terms for “thought and thinking”, some of them being “logic”, 
“judgment”, “perception”, “psycholinguistics”, “reasoning”, “propositional 
attitudes”. All these subject headings assure that the user may retrieve documents 
relevant for the technical (and thus more specific) meaning of “critical thinking”.   
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Nevertheless, it is important to realize that stability2 does not necessarily en-
hance precision in itself. It depends on the type of the relational semantics of the 
SH-system. Moreover, the SH-systems that, besides the core of stable conceptual 
relations also assume a group of varying domain-specific conceptual relations 
(something that corresponds to the property of scalability we are going to discuss 
below) may better enhance precision of a corresponding IR-system than the 
stable2 SH-systems. Consider the stable2 LCSH-system that consists only of the 
relations of narrower term, broader term, related term and Use. A rather general 
subject heading “Gödel’s theorem” is in that system related to the following 
terms: “arithmetic (foundations)”, “completeness theorem”, “incompleteness 
theorems”, “logic (symbolic and mathematical)”, “number theory” and 
“decidability”. The problem for the user interested in finding only documents 
related to Gödel’s 2nd incompleteness theorem as the mathematical result would 
be, first, that the very subject heading is rather general and in the LC catalogue 
initiates the retrieval of an enormous number of documents. As the first one 
appears, for instance, even the document about Jungian archetypes and Gödel: 
Jungian archetypes: Jung, Gödel and history of archetypes (written by Robertson 
1995). Secondly, the related terms are all of a very general nature and each of 
them contains a number of general narrower terms that in the corresponding LC 
catalogue do not retrieve only the documents relevant precisely to the Gödel’s 
proof as a mathematical result.    

On the other hand, a less stable2 SH-system that allows the domain-specific 
conceptual relations may for instance include the relation “x is a mathematical 
result of y”, where x is a given mathematical result (e.g. “Gödel’s 2nd 
incompleteness theorem”) and y is a given topic in the domain (e.g. 
“mathematical logic”). Such a system may contain the very specific subject 
heading “Gödel’s 2nd incompleteness theorem”, constructed by means of the 
domain-specific relation of being a “mathematical result of mathematical logic”. 
In using that subject heading to seek documents in a corresponding IR-system, we 
would probably retrieve a number of reasonably precise documents.                    

It follows that predictability enhances recall but decreases precision of infor-
mation retrieval. Certain aspects of predictability (such as stability2) may enhance 
the precision, but the enhancement may be very low in comparison to the preci-
sion resulting from using a less stable2 SH-system, that allows a number of 
domain-specific conceptual relations.  

4.2.2. Scalability 
Scalability may enhance both recall and precision and thus directly improve the 
IR-effectiveness. Scalability is best achieved through non-rigid rules for con-
structing SH-systems. Such rules are given through the scales of values and the 
varying norms corresponding to variations of different knowledge domains.   
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The scalable syntax rules of SH-systems may thus allow diverse types of sin-
gle words as well as a diverse number of categories and category types for speci-
fying the main subject heading and for constructing complex subject headings. 
The rules defining the number of allowed subject headings per document or per 
sub-field in a domain may also allow reasonable varieties, relative to the systems 
knowledge domain, potential information needs and situations of use. The 
scalable semantic rules of SH-systems may, besides the core conceptual relation-
types, additionally admit a varying number of domain-specific conceptual 
relations.  

It seems obvious that good scalability of a SH-system improves the possibility 
of obtaining a high level of precision in pertinent IR-systems. It makes it possible 
to include rather specific subject headings and to structure them in accordance to 
the domain-specific conceptual relations. However, the SH-system with the scala-
ble syntax rules does not necessarily lead to very domain-specific vocabulary or 
the main categories. The same holds for the scalable semantic rules: only if 
needed (depending on the knowledge presentation in the given domain and on the 
pertinent information needs and situations of use), the scalable semantic rules may 
provide very domain-specific category and relational semantics. The scalability 
therefore does not necessarily lead to extreme increase of precision which would 
necessarily imply the decrease of recall. We may therefore conclude that scalabil-
ity enables a moderate level of both precision and recall, and consequently contri-
butes to enhancement of the IR-effectiveness.   

4.2.3. Simplicity 
We have, on page 13, explained that simplicity enables people not trained in 
bibliographic techniques to administrate new or to complete already existing 
subject headings in the SH-systems. Let us call this aspect of simplicity 
administrative simplicity. A SH-system may be administrative simple from 
another point of view: it may enable people without the specific domain expertise 
to regulate different aspects of subject headings in the system. Let us call the for-
mer type of simplicity the librarian-expertise administrative simplicity (LEA 
simplicity), and the latter the domain-expertise administrative simplicity (DEA simplicity). 

Additionally, a SH-system may be simple because it provides an easy orienta-
tion in the terminology of the represented domains. In that case, the system does 
not require domain expertise for obtaining relevant information about subject 
headings relevant for the user’s document seeking. We may call that type of sim-
plicity the information-seeking simplicity. A SH-system may be information-
seeking simple in two ways. On the one hand, it may be easy to get the informa-
tion from the system without having technical knowledge of library and informa-
tion science. For instance, the user does not have to be familiar with the pertinent 
library classification systems and the respective classification codes assigned to a 
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given subject heading, to be able to understand the supplied information. Let us 
call that type of simplicity the librarian-expertise- information-seeking simplicity 
(LEIS simplicity). On the other hand, a SH-system may be information-seeking 
simple because it does not require the user to have technical expertise in specific 
knowledge domains to be able to obtain the information from it. For instance, in 
such a system the user would be able to find some information about 
paraconsistent logic without necessarily knowing that it belongs to symbolic logic 
and has to do with logical paradoxes. Let us call it the domain-expertise-
information-seeking simplicity (the DEIS simplicity).               

The LEA simplicity improves precision of a corresponding information re-
trieval system since it allows people with relevant expertise information (even if 
lacking the expertise of a librarian) to administer new subject headings or to pro-
vide more specific information about the subject headings already existing in the 
system. For instance, the system may be easy in enabling administration of new 
related or narrower terms, introduction of glosses, or of additional content in the 
already existing glosses. This additional information may then enable access to a 
larger number of specific documents and contribute thus to enhancement of precision.  

The DEA simplicity seems to increase the recall: an SH-system that does not 
require the user to have domain-specific expertise to be able to include new rele-
vant information in the SH-system restricts the increase of precision and hence 
indirectly keeps the moderate level of recall. We may therefore claim that a good 
balance between the LEA simplicity and the DEA simplicity in a SH-system sys-
tem enhances the IR-effectiveness.   

The LEIS and the DEIS simplicity correspond to Cutter’s rule of “specific en-
try” (Cutter 1891, §93). That rule makes it easy for users to access documents by 
means of direct and specific subject headings. The directness means that the SH-
system contains terms corresponding to the user’s information need and that the 
user may easily find them, without presupposing specific librarian technical 
knowledge (being thus the LEIS simple) or specific domain expertise (being thus 
DEIS simple). It seems that both the LEIS and the DEIS simplicity are in them-
selves rather neutral concerning the enhancement of the IR-effectiveness. 
Provided that a SH-system already has the other properties enhancing the IR-
effectiveness, the LEIS and DEIS simplicity would also contribute to the 
enhancement. Otherwise, they would not work that way. We may therefore 
conclude that the LEIS and the DEIS simplicity intensify the IR-effectiveness 
only if the other properties of the SH-system already enhance the IR-
effectiveness.    

Our analysis implies that administrative simplicity may directly contribute to 
enhancement of the IR-effectiveness, since it may enable a good balance between 
the precision and the recall. On the other hand, the information seeking simplicity 
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is neutral regarding the IR-effectiveness since it contributes to enhancement of the 
IR-effectiveness only if the other PSSSI-properties already do so.   

4.2.4. Serendipity 
We have, on page 13, defined serendipity as a SH-system’s ability to make the 
user aware of a large number of subject headings significant to the terms of the 
user’s initial query. There are several ways in which a SH-system may achieve 
serendipity.   

By means of relational semantics, the system may refer to the concepts related to 
the initial query in varying ways. Different types of relational semantics pro-
vide more or less rich set of related concepts, describing the types of relations 
holding between the concepts. 

In relating a subject heading to classification codes in the corresponding classifi-
cation system, the system may situate the subject heading in different fields of 
knowledge and experience. Consequently, the classification codes connect the 
initial subject heading to a group of other terms belonging to these varying 
fields, and increases the user’s perceptiveness of the subject heading’s inter-
disciplinary dimensions.  

The awareness of the interdisciplinary dimensions may also be achieved by means 
of interdisciplinary relational semantics. The SH-system may then directly re-
late the semi-homonym terms belonging to different though related discip-
lines. The system may also provide the field specifications for the semi-
homonyms, by means of parenthetical specifications.  

The SH-system may in different ways inform about the corresponding subject 
headings used in other relevant SH-systems, handbooks or other sources.  

Serendipity achieved by means of relational semantics provides a number of re-
lated concepts that the user becomes familiar with and may try in subsequent 
queries. These queries may retrieve a larger number of relevant documents from 
those registered in the IR-system, than if the user relies only on the subject head-
ings of the initial document search. In such a situation, serendipity improves re-
call. Serendipity achieved by means of relational semantics may also improve pre-
cision, since the relational semantics usually implies access to a group of broader 
and narrower terms for each of the related subject headings. Moreover, many of 
the related terms may themselves be rather technical. Thus, serendipity achieved 
by means of a well developed relational semantics enhances the IR-effectiveness 
since it may guarantee a good balance between the improvement of both recall and precision. 
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Serendipity that improves the awareness of the subject headings’ interdiscipli-
nary dimensions (either by means of classification codes or by means of interdis-
ciplinary relational semantics) enhances recall. In using several semi-homonym 
interdisciplinary subject headings related to the initial query, the corresponding 
IR-system may retrieve a larger number of the relevant documents from the 
system’s collection. That type of serendipity may at the same time improve preci-
sion because the related subject headings from the other disciplines imply 
entrance to their narrower terms that may be rather technical. This may enable 
retrieval of a larger number of specifically relevant documents among the total 
number of the items retrieved.   

It follows that serendipity directly enhances the IR-effectiveness by enabling 
increase in both recall and precision but also a possibility to achieve a good bal-
ance between the moderate levels of these two factors.   

4.2.5. Interoperability 
Let us stipulate that a SH-system is interoperable in a broad sense if it informs 
about other SH-systems relevant to the user’s initial query. We may then stipulate 
that the SH-system is interoperable in a narrow sense if it enables online access 
to the relevant SH-systems.  

Interoperability enhances the IR-effectiveness because it improves both recall 
and precision. The other SH-systems to which the initial SH-system refers or pro-
vides access to, may contain a large number of concepts related to the initial sub-
ject heading. This may result in retrieving a larger number of relevant documents 
from the IR-system, that is, in improved recall. On the other hand, interoperability 
improves precision. The main reason for relating the SH-system to other SH-
systems is the domain-specific nature of the related systems. These systems may 
comprise a large number of technical subject headings related to the initial query. 
The use or these subject headings may enhance precision of the IR-system. Addi-
tionally, the pertinent domain-specific SH-systems may contain other type of in-
formation useful for enhancement of the precision, for instance glosses.  

It is desirable that a SH-system is interoperable in the narrow sense (which 
then also includes the interoperability in the broad sense). The interoperability in 
the narrow sense guarantees the easy way of accessing the relevant sources to 
which the initial SH-system refers and hence the easy way of accessing the useful information.     

It follows that interoperability directly enhances the IR-effectiveness. In im-
proving both recall and precision, it may assure a good balance between these two 
parameters.  
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4.3. LCSH, SAO and LoLaLi in the Light of their PSSSI-
properties  
We have until now analyzed the ways in which the PSSSI-properties contribute to 
enhancement of the IR-effectiveness. Our next task is to analyze how each of the 
selected SH-systems implements the PSSSI-properties and accordingly enhances 
the IR-effectiveness.  

 4.3.1. The  PSSSI-properties in LCHS  

Predictability of LCSH 
The syntax and semantics of LCSH seem to guarantee its strong predictability. 
Consistency1 is guaranteed by the Uniform Heading Principle. That principle re-
gulates control of synonyms and makes it possible to connect the similar subjects 
in the bibliographic records. The principle implies that subject headings should 
not be unnecessary multiplied: all terms that concern more or less similar subjects 
should be represented by a uniform subject heading. The system should not rely 
on technical distinctions between nearly synonym concepts. For instance, term 
“logic” should be used to cover both “logic” and “argumentation”. Even the 
Consistency principle of LCSH recommends the maintenance of consistency1 by 
means of recurring patterns. The corresponding IFLA Consistency principle im-
plies the same: 

To achieve and maintain consistency, each new subject heading admitted to a SHL should be 
similar in form and structure to comparable headings already in the language. (Hoerman & 
Furnis 2000, 42)           
 

Stability1 is achieved by means of the syntactical principles for structuring single 
and multiple subject headings. According to Hoerman & Furnis (2000, 41), such 
type of pre-coordination defines the exact structure for each syntactic phrase and 
for the ways of subdividing the main subject heading. The Literary Warrant regu-
lates that vocabulary of LCSH should be based on the content of the documents 
present in the LC Catalogue. However, each new term should be included with 
respect to the pre-coordinated syntactic structure of the LCSH. In other words, 
introducing the new terms may not harm stability1.  

Another aspect of LCSH’s strong predictability is its strong stability2. The 
only four types of conceptual relations allowed in LCSH are the relations of 
broader, narrower, related and USE term. LCSH is rather strong on consistency2 
as well. It is not often the case that the system’s tree structure tolerates the 
multiple parenthood principle (one subject heading having two or more broader 
terms).   
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The strong predictability of LCSH as analyzed above enhances the recall of 
the IR-effectiveness. Some of the pertinent IFLA principles are even explicitly 
formulated with regard to recall, e. g. the IFLA Synonymy Principle: 

To collocate all material on a given subject and to increase the recall power of a SHL [subject 
heading language], synonymy should be controlled in the SHL. (See Hoerman & Furnis 2000, 38.) 

Scalability of LCSH 
The strong predictability of LCSH may tend to increase the recall above the mod-
erate level suggested, which as a consequence may decrease the precision too 
much. The strong predictability seems to be controlled by other properties of 
LCSH’s relational semantics, which introduces a certain level of scalability in 
LCSH. Thus, the relation of related and narrower term is in LCSH extremely well 
developed, which results in a large number of specific narrower terms for many 
subject headings in the system. The specific narrower terms may assist the user in 
obtaining the results more specifically relevant for his/her initial query and thus 
increase the precision. For instance, subject heading “logic” has the following 
seven related terms: “intellect”, “philosophy”, “psychology”, “science 
methodology”, “reasoning” and “thought and thinking”. The narrower terms of 
the related terms may then lead the user to very specific subject heading entries in 
the subsequent queries. For instance, some of the narrower terms for the related 
term “intellect” are the following: “self-organizing systems”, “cognitive styles”, 
“social intelligence”, and “multiple intelligences”. Similarly, some of the 
narrower terms for the related term “philosophy” are very relevant for seeking 
precisely relevant documents in the domain of logic: “agent”, “axioms”, 
“formalization”. Some of the narrower terms for the related term “reasoning” 
suggest even more precise entries: “abduction (Logic)”, “fallacies (Logic)”, 
“intention (Logic)”, “belief change”, “inference”, “model-based reasoning”.         

Moreover, the USE relation in LCSH functions so that the system saves a 
large number of terms synonym to the selected uniform subject heading. The 
synonym terms may often be more specific than the uniform subject heading. If 
the user avails him/her self of the more specific synonym terms, the precision of 
the IR-effectiveness may be improved. For instance, some of the synonym terms 
for the uniform term “logic” in LCSH are the following: “argumentation”, 
“Deduction (Logic)”, “Dialectic (Logic)”.  

The Unique heading principle used for control of homonyms also inhibits too 
high increase of recall that results from LCSH strong predictability. By means of 
the parenthetical qualifiers the unique heading principle is used to specify several 
different meanings (or meaning contexts) of one and the same term. Thus, if both 
“conditional statements” and “grammar, comparative and general conditionals” 
are by means of the Uniform heading principle subsumed under the term “condi-
tionals” so as to enhance the recall, the Unique subject heading provides specifi-
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cations for the term “conditionals” and divides it into two unique subject 
headings, namely “conditionals (logic)” and “conditionals (Grammar)”. In that 
way, LCSH enhances the precision of the IR-effectiveness, which is explicitly 
stated in the corresponding IFLA Homonymy Principle: 

To prevent the retrieval of irrelevant materials and to increase the precision power of a SHL, 
homonymy should be controlled in the SHL (see Hoerman and Furniss 2000, 39). 

The scalability control over the strong LCSH predictability is also achieved by 
means of the following Principle of Specific (co-extensive) entry: 

The heading that represents precisely the subject content of the work is assigned as the pri-
mary subject heading, unless such a heading does not exist and cannot be established. In the 
absence of a co-extensive heading, a heading broader or more general than the content of the 
work may be assigned. In this case, the broader or more general heading is the most specific 
authorized heading in the hierarchy which covers the content of the work. In some cases, sev-
eral related headings may be assigned. (Hoerman & Furniss 2000, 47.) 

We may conclude that LCSH in a certain extent conforms to scalability: the re-
quirements on predictability (that enhance the recall) should be fulfilled as far as 
they do not harm the LCSH requirements on scalability (that enhance the preci-
sion). The scalability thus balances the strong predictability, which results in a 
certain level of control over the strong enhancement of recall. The pre-determined 
principles behind LCSH’s syntax and semantics demand, however, that the rigid 
rules for formulating the terms and the exact number and type of the conceptual 
relations should be applied to every domain. As a consequence, the LCSH scala-
bility should be followed in the degree in which it does not change the rigid de-
mands of the pre-coordinated syntax and semantics. This results in the LCSH’s 
lack of sensitivity to the domain-specific terminology or the domain-specific con-
ceptual relations. It follows that the LCSH’s predictability is stronger than the 
systems scalability.    

Simplicity of LCSH 
Concerning its information-seeking simplicity, LCSH is a relatively simple sys-
tem. The most relevant LCSH principle for achieving the information-seeking 
simplicity is the Current Usage Principle. According to that principle, the ways of 
formulating new subject headings should meet the user’s needs. Since LCSH is a 
wide-ranging system aimed at a general anonymous audience, its subject headings 
are formulated in accordance to the “general reference works, general indexes and 
thesauri, current literature in the appropriate field and the work(s) being 
cataloged” (see Hoerman and Furniss 2000, 44). LCSH avoids the use of technical 
terminology and the specific conceptual relations of the varying fields that the 
system covers. Thus, it is not necessary to have domain-specific knowledge to be 
able to obtain relevant information from LCSH.  
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It is less simple to achieve information about the interdisciplinary aspects of 
subject terms in LCSH. If the user is interested in these aspects, s/he needs to 
have rather technical knowledge on information seeking. For instance, the user 
needs to know how to find the corresponding classification codes supplied to the 
subject headings. Moreover, s/he needs to know the meaning of the codes to be 
able to understand that the term belongs to several related disciplines. 
Additionally, both information seeking simplicity and the administrative 
simplicity of the system meet difficulties when a user has to deal with subject 
headings s/he does not know the exact meaning of: there are no glosses in LCSH. 

Administrative simplicity of LCSH is at the moment a milky vision of future. 
Administrative work with LCSH requires a high level of technical knowledge 
about the cataloging terminology, routines and programs. Moreover, the adminis-
trative work is allowed only to the established personal, professional or institu-
tional authorities in the Library of Congress world.      

To sum up, whereas LCSH is rather strong in the information use simplicity, 
it is not that strong on the administrative simplicity. Since we have agreed that the 
administrative simplicity enhances precision of the IR-effectiveness, whereas the 
information seeking simplicity is neutral concerning the enhancement of the IR-
effectiveness (see pages 29-30), it follows that the LCSH’s simplicity does not 
directly contribute to improvement of the IR-effectiveness. 

Serendipity of LCSH 
Serendipity is in LCSH achieved mostly by means of its relational semantics but 
also by means of connecting LCSH to LCC (Library of Congress Classification). 
The notes in the LCSH subject authority records (cataloger’s note, general 
reference note, history note, refer from note, scope note and see also reference 
note) also enhance the system’s serendipity. Particularly, the source notes (given 
in the field 670 of the authority record) provide information about the other 
sources that contain conceptual variants for the given subject heading.  

Consider the following MARC display for the authority record of subject 
heading “critical thinking” in LCSH (for the sake of elegant presentation, we have 
ignored some fields not relevant for current consideration): 

Figure 1: LCSH’s authority record in MARC 21 format for subject heading “critical thinking” 

 

LC Control 
Number: sh 87003202  

HEADING: Critical thinking 
010 __ |a sh 87003202  
040 __ |a DLC |c DLC |d WaU 
150 __ |a Critical thinking 
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450 __ |a Critical reflection 
450 __ |a Reflection (Critical thinking) 
450 __ |a Reflection process 
450 __ |a Reflective thinking 
450 __ |a Thinking, Critical 
450 __ |a Thinking, Reflective 
550 __ |w g |a Thought and thinking 
550 __ |a Reflective learning 
670 __ |a Work cat.: Brookfield, S. Developing critical thinkers : 

challenging adults to explore alternative ways of thinking and acting, 
c1987. 

670 __ |a Penguin dict. psych. |b ("Cognitive strategy consisting mainly of 
continual checking and testing of possible solutions to guide one’s 
work ... often contrasted w/ Creative thinking") 

670 __ |a Hennepin |b (Critical thinking, Critical thinking--Study and 
teaching) 

670 __ |a ERIC thes. |b (Critical thinking) 
670 __ |a Homan, A.M. Constructing knowledge through reflection, c2006:

|b p. 7-9 (some educators seem adamant that reflective learning is not to 
be confused with critical reflection; for the purpose of this paper, the 
terms reflective learning and critical reflection are used 
interchangeably, linked by the concept of learning through inquiry that 
higher-order thinking invites) 

670 __ |a Australian thesaurus of education descriptors, via WWW, Mar. 
26, 2007 |b (Critical thinking; a way of reasoning that involves active, 
reflective and conscious consideration in the forming of a belief, 
judgment or decision; UFs used: critical reflection, reflection, reflection 
process, reflective thinking) 

675 __ |a Evans psych.; |a Chaplin dict. psych.; |a Eysenck encycl. psych.;
|a Thesaurus psych. ind. terms; |a Psych. abstracts; |a English comp. 
dict. psycho. & psychoa. Terms 

952 __ |a 0 bib. records to be changed 
952 __ |a LC pattern: Creative thinking; Criticism, Personal 
953 __ |a ff09 |b yz00 

 
LCSH, query on the subject heading “critical thinking” [2008-04-12] 

Multiple fields 450 explain that subject heading “critical thinking” is in LCSH 
used for several other terms such as “critical reflection”, “reflection process”, 
“reflective thinking”, “thinking, critical”, “thinking, reflective”. The fields 550 
suggest two related terms that user also may try in his/her query, namely “thought 
and thinking” and “reflective learning”.  

Notes given in field 670 inform about the ways of defining “critical thinking” 
in other sources (the alternative definitions are given in 670 \b; the titles of the 
sources are given in 670 \a), as well as to the alternative headings that the sources 
use for the given LCSH subject heading (670 \w). Field 675 informs even about 
the titles of the sources that have been consulted but that do not contain any terms 
for the subject heading. We see that some of the alternative sources indicated in 
the multiple 670 fields are: Penguin dictionary of psychology, ERIC thesaurus, 
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Australian thesaurus of education descriptors, Hennepin County Library. Field 
675 shows a group of sources consulted without containing any entry for “critical 
thinking”, e. g.: Chaplin Dictionary of Psychology, Eysenck Encyclopedia of 
Psychology, A Thesaurus of psychological index terms, Psychological Abstracts 
and English Comparative Dictionary of Psychological & Psychoanalytical terms.                   

In providing the corresponding LCC classification code (field 084 in the 
MARC format of the authority record), LCSH suggests disciplines to which the 
subject heading belongs to. When a subject heading is given several LCC num-
bers, LCSH provides information about the interdisciplinary dimensions of the 
subject heading. As we have already mentioned, one difficulty with that aspect of 
LCSH’s serendipity is that it presupposes the user’s good knowledge about LCC. 
Moreover, not all subject headings are given the corresponding LCC classification 
code(s) in the LCSH. According to Cochrane (2000, 86), “[t]he LCSH […] shows 
LCC class numbers for slightly more than one third of the headings”. For 
instance, the authority record for “critical thinking” given above does not contain 
field 084: the LCC is not at all supplied to it.  

We may conclude that LCSH is excellent on serendipity, concerning its fea-
ture of regularly suggesting a large number of related and narrower terms for the 
initial subject headings. Less good aspects of LCSH’s serendipity is the lack of 
broader terms in many cases, the lack of corresponding LCC codes and thus also 
the lack of suggesting the interdisciplinary aspects of subject headings.  

Interoperability of LCSH 
LCSH’s broad-sense interoperability (see page 32) is strong: the authority record 
for a number of subject headings contains the information about pertinent SH-
systems, handbooks or dictionaries. In the example given above, we see that 
Penguin dictionary of psychology, ERIC thesaurus, Australian thesaurus of 
education descriptors, and Hennepin County Library are the systems pertinent for 
the subject heading “critical thinking”.  

LCSH is, however, less good in the narrow-sense interoperability, mostly due 
to the present, historically relatively early, phase in the development of the online 
environments. Cochrane (2000), Wool (2000) and others have suggested that im-
proving the LCSH’s narrow-sense interoperability is one of the main tasks for fu-
ture developments of LCSH. Such a transformation would enable the access and 
work with the pertinent SH-systems directly from LCSH.  

Nevertheless, some aspects of the LCSH’s narrow sense interoperability are 
rather strong even in the present stage of its development. LCSH provides a nice 
possibility to access a huge number of library catalogues directly from LCSH. In 
connecting LCSH to the Library of Congress Online Catalogue, it is possible to 
access the Library of Congress Gateway to Library Catalogs. The Gateway pro-
vides access to an enormous number of all the USA national and university libra-
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ries, many catalogues of the diverse cultural and scientific institutions in USA and 
catalogues of national libraries of almost all the countries in the world, e.g. 
Norwegian BIBSYS and Swedish LIBRIS.   

LCSH broad-sense and narrow sense interoperability provide a beautiful 
opportunity to find diverse information about variety of subject headings not only 
in LCSH but also in other SH-systems that LCSH informs about. The interopera-
bility also enables the user to look after the pertinent documents and the other in-
formation in the library catalogues all around the world! LCSH interoperability 
enhances thus recall of the IR-effectiveness enormously! To provide a corres-
ponding enhancement of precision, LCSH may in future be better equipped with 
the narrow-sense interoperability not only as it concerns access to the library ca-
talogues but also as it concerns access to ontologies or other domain-specific SH-systems.                                   

       

4.3.2. The PSSSI-properties in SAO 
As we have already pointed out, SAO is the Swedish version of LCSH. We will 
therefore focus only on those aspects of SAO’s PSSSI-properties significantly 
different from LCSH.  

Since LCSH’s strong predictability is based on the system’s stable and con-
sistent syntax and semantics, and SAO assumes exactly the same syntax and se-
mantic principles as LCSH, it follows that SAO is equally strong in predictability. 
Similar conclusions may be drawn as it concerns SAO’s scalability: similarly to 
LCSH, certain aspects of SAO’s scalability are good (those based on the Principle 
of Specific Entry and the Unique Heading Principle, see page 34). In general, 
however, SAO’s scalability is rather weak since it presupposes the same rigid 
syntax and semantic structure as LCSH. Concerning simplicity, SAO is simpler 
than LCSH. Nevertheless, the same type of knowledge in information seeking is 
required for achieving the best results from SAO as from LCSH.  

SAO’s serendipity is less good than serendipity of LCSH. LCSH and SAO are 
equally careless about providing the multiple classification codes, or in some 
other way (e.g. by using multiple broader terms) relating the multidisciplinary 
subject headings to the plurality of their pertinent disciplines. That is obvious if 
we compare the result of seeking the term “critical thinking” in SAO (given on 
Figures 2 and 3) with the result of seeking the same term in LCSH (given on 
Figure 1). Both systems classify the subject heading only inside psychology 
(LCSH indicates though connection to education), despite its remarkable 
interdisciplinary dimensions (critical thinking is at least the subject of philosophy, 
logic, computer science, sociology and political science). 

SAO’s serendipity is significantly weaker than serendipity of LCSH. SAO 
does not provide direct access to the related authority records, as LCSH does. 
However, even when we find the authority records on the home page of the 
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National Library of Sweden, we realize that they are really less informative than 
the authority records of LCSH. Consider Figure 3, the SAO authority record in the 
MARC format for subject heading “critical thinking”, and compare it with Figure 
1, the LCSH authority record in MARC format for the same subject heading.  The 
authority record for the SAO’s term does not suggest any 450 field to inform 
about the synonym terms (the terms that are not in use in SAO but may be found 
in the relevant documents registered in LIBRIS). In difference to that, LCSH 
suggests six synonym terms for “critical thinking”. Moreover, the authority record 
for the SAO subject term has only one 550 field that informs about the related 
terms for the initial subject heading. LCSH suggests at least two. Additionally, the 
notes in the authority format, particularly those written in field 670, are com-
pletely missing from SAO. This means that the important information about the 
related terms from other pertinent SH-systems or handbooks is completely 
missing in SAO. A good thing is that SAO provides the corresponding LCSH 
term for each of its subject headings. The user may then avail him/her self of that 
term and obtain the related information from LCSH (provided that s/he knows 
how).  

  
   

Figure 2: The results on seeking “critical thinking” in SAO 

 
 Ämnesordssystem   SAO 

 Ämnesord   Kritiskt tänkande 

 SAB-kod   Doeba 

 LCSH   Critical thinking 

 Överordnad term   Tänkande  

     

 SAO, query on the subject heading “critical thinking” [2008-04-12] 

  
 

 

Figure 3: SAO’s authority record in MARC 21  format for subject heading “critical thinking” 

   
FMT AU 

LDR      cz  a2200133n  4500 

001 167040 
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005 20080130141547.0 

008 020409 | anznnbabn          |n ana       

035 |a (sao)52986 

040 |a NB |b swe |f sao 

065 |a Doeba |2 kssb/7 

150 |a Kritiskt tänkande 

550 |a Tänkande |w g 

750 
0 

|a Critical thinking 

CAT |a ZAJE |b 00 |c 20080201 |l KBS10 |h 0842 

SYS 000034744 

 

The authority records database at the home page of the Swedish National Library (The homepage 
of the Swedish National Library >auktoritetskontroll > auktoritetsdatabas), query on the subject 
heading “critical thinking”) [2008-04-12] 
  
A good aspect of SAO’s broader-sense interoperability is the system’s referring to 
LCSH as the model system. Otherwise, there is no information about the other 
SH-systems that would be relevant for the varying domains that SAO comprises. 
Concerning the SAO’s narrow-sense interoperability, it is less good than the 
interoperability of LCSH, since SAO does not provide access to that many na-
tional and international library catalogues as LCSH does. SAO supplies though 
direct access to LIBRIS, the system comprising the content of all national and 
university libraries in Sweden. LIBRIS also provides access to a number of 
searching engines and databases, such as Academic Live, Scirius and Library 
Thing. In providing access to catalogues and home pages of University Libraries 
of Sweden, via LIBRIS, SAO provides indirect connection to a large number of 
domain-specific databases and SH-systems. Despite the fact that the direct access 
to domain-specific ontologies and thesauri is not yet available from its varying 
domains, SAO’s interoperability is rather strong due to its direct access to LIBRIS 
– the system rather strong in interoperability.          

4.3.3. The PSSSI-properties in LoLaLi 

Predictability of LoLaLi 
Due to the principles behind its syntax and semantics, the LoLaLi ontology is not 
as predictable as LCSH. Still, other features of the system, such as glosses, im-
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prove its predictability. LoLaLi contains a large number of logical concepts. The 
ontology’s domain is defined as an interface between logic and linguistics (where 
the field of logic is further specified as an interface between philosophy, mathe-
matics and computer science). In specifying the concepts relevant to the domain 
and their syntactic structures, the ontology relies on the editors’ expertise:  

The notion of relevance here is deliberately vague, because the choice of the concepts 
to add to the hierarchy is left to the editors. Examples of concepts are: ’Montague’s 
grammar’; ’epistemic logic’, ’completeness’, ’variable’, ’syntax’ (Caracciolo, 2003). 

There are no explicitly given syntax rules for constructing complex concepts in 
LoLaLi. The concepts should instead get the “titles” by which they appear in 
English literature (Caracciolo 2003, 2) and they may have varying syntactic 
structures. The most important principle is that the title (both simple and complex) 
consists of the names by which the terms appear in the specific domain-contexts. 
The ontology thus does not assume any unique syntactical rules. Every type of 
term, varying term categories and various types of complex term-construction are 
allowed, as soon as the term appears in the technical vocabulary of the domain. 
Therefore the varying changes in the domain may change the vocabulary and the 
syntactic structure of the ontology, which decreases both its consistency1 and 
stability1. The low syntactic predictability decreases thus the recall aspect of the 
IR-effectiveness in LoLaLi. The same factors may though enable very domain-
specific information seeking, which may increase the precision of the IR-effectiveness.  

Even the semantic principles behind the LoLaLI’s conceptual relational 
structure contribute to the system’s low predictability. Besides the four thesaurus-
relations (the broader, the narrower, the related and the Use term), LoLaLi allows 
a group of domain-specific conceptual relations. As a consequence, LoLaLi’s  
stability2 is not that strong. As a rule, the tree structure of LoLaLi allows multiple-
parenthood: a subject heading may have several broader terms. A good example is 
the term of “logic” that is subsumed under “linguistic”, “philosophy”, 
“mathematics” and “computer science”. The multiple parenthood decreases the System’s 
consistency2.  

Nevertheless, some other features of LoLaLi improve the system’s predicta-
bility. Each concept is, besides the title, supplied with additional information con-
sisting of a gloss, a description and a unique identifier. The gloss provides a short 
meaning of the subject heading. The description is a longer text that supplies a 
more detailed explanation of what the term is about and may, besides the natural 
language text, contain images or formulae. The unique identifier is numeric and is 
assigned when it is necessary to differentiate between different although related 
meanings of the homonym terms. The meanings of the homonym terms with 
different unique quantifiers are not necessarily incompatible. On the contrary, 
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they may belong to related disciplines and complete the interdisciplinary 
dimensions of each other’s meanings.  

For instance, there are at least two different meanings of the concept of se-
mantics in LoLaLi. They therefore have different unique quantifiers. “Semantics 
175” (175 is the unique quantifier) is a part of linguistics. Its gloss explains that 
semantics is “the study of language meaning”. Additionally, semantics 175 is 
assigned the number 16 in parentheses telling us that the term has sixteen 
subtopics in LoLaLi. On the other hand, “semantics 367” is a part of logic 1, 
which is on its side a part of computer science, artificial intelligence and 
mathematics. The gloss for semantics 367 tells us that semantics is “a formal de-
scription of the meaning of the symbols and expressions used in logic”. LoLaLi 
assigns number 8 to semantics 367 in parentheses, telling us that semantics 367 
has eight subtopics in the system.  

Even if the domain-varying syntactic and semantic rules decrease the 
LoLaLi’s predictability, especially for those who are not experts in the domain, 
the glosses, the descriptions and the unique quantifiers provide the additional 
information and turn LoLaLi into a more stable and consistent system. As a 
consequence, LoLaLi’s predictability does not necessarily have to decrease the 
recall of the IR-effectiveness, even if its domain-specific syntax and semantics may 
tend to do so.   

Scalability of LoLaLi 
LoLaLi’s domain-varying rules of syntax and semantics guarantee strong 
scalability of the system.  A scale of varying categories and rules for complex-
terms are allowed, provided that they correspond to the domain-context. 
Similarly, the system welcomes a scale of varying domain-specific conceptual 
relations. The glosses and the unique quantifiers prohibit the rigid ways of 
defining subject headings in LoLaLi and supply instead the varying 
interdisciplinary meanings of the LoLaLi terms. The system’s strong scalability 
increases the precision of the IR-effectiveness without necessarily decreasing the 
recall too much. The strong scalability enables the user to choose among the 
varying specificity levels of the subject headings, with respect to various 
information-seeking situations. Consequently, LoLaLi’s scalability enables the 
user to vary between the levels of recall and precision. It thus enables a good 
balance between the levels of these two parameters and contributes to 
enhancements of the IR-effectiveness.            

Simplicity of LoLaLi 
The administrative simplicity of LoLaLi is low. The development and mainten-
ance of the conceptual content of system requires a lot of domain expertise. 
Certain aspects of the LoLaLi ontology, such as glosses and descriptions make the 
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system’s information-seeking simplicity slightly stronger than its administrative 
simplicity. The other features of the system make it low even in the information 
seeking simplicity. A high level of domain expertise may be required from the 
user if s/he would like get out the best of the information quality contained in LoLaLi.   

Serendipity of LoLaLi 
The LoLaLi ontology is excellent in serendipity, mostly due to its relational se-
mantics. The main hierarchical relation in LoLaLi is the relation of subtopic. It is 
a counterpart of the LCSH’s narrower term and is in LoLaLi further specified as:  

• the relation of subclass,  

• the parthood relation,  

• the relation of instance,  

• a technical term of,  

• a mathematical result of,  

• a computational tool for, or  

• a historical view of.  

The subclass relation is a set-theoretical relation of inclusion between classes (or 
a relation of subset): all the properties that characterize a subclass characterize 
also the super-class, but not vice versa. For instance “modal logic” is a subclass of 
“symbolic logic”. Thus all features characterizing the domain of modal logic cha-
racterize also the domain of symbolic logic (or every system of modal logic is 
also a system of symbolic logic), but not vice versa since some properties of 
modal logic are specific only for the domain of modal logic, and do not 
characterize the complete domain of symbolic logic. The relation of parthood spe-
cifies that a discipline may be a part of a domain, without necessarily being its 
sub-domain. For instance, “syntax” is a part of linguistics but is not a subclass of 
linguistics, since not every syntax structure is linguistics. The relation of instance 
is not the relation between two classes, but the relation between an entity and a 
class to which the entity belongs. An instance is thus an instantiation, en exempli-
fication, of the class. In LoLaLi ontology, the logical system S4 is defined as an 
instance of modal logic.  

The relation “being a technical notion of” (the shorter version of the 
expression in LoLaLi is “being a notion of”) specifies that a concept has a tech-
nical meaning in a given discipline. For instance, “ambiguity” is in LoLaLi cha-
racterized as a technical notion of linguistics, and “software” as the technical no-
tion of computer science. Some concepts of LoLaLi are subtopics (narrower 
terms) of a field because they refer to its mathematical results. Good example is 
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“Goedel’s 2nd incompleteness theorem” which is a subtopic of mathematics cha-
racterized as its mathematical result. Other subtopics may be computational tools. 
For instance, “SPASS” is in LoLaLi characterized as a computational tool for first 
order logic used as “a first-order resolution-based theorem prover” (Caracciolo 
2003, 4). Yet other subtopics are in LoLaLi characterized as historical views of a 
given topic, e.g. “Aristotelian logic” is a subtopic of logic 259 since it provides a 
historical view on it. 

The non-hierarchical relation of similarity corresponds to LCSH’s relation of 
related term. LoLaLi provides a large number of related terms, particularly those 
from other related disciplines. As a rule, LoLaLi also shows a large number of 
sibling terms. The non-hierarchical relation of antonymy relates even the concepts 
that are directly opposite to one another.  

Let us consider Figure 4 where the browsing-result for the term “semantics 
175” in LoLaLi is given. It comprises almost all the conceptual relations assumed 
in the ontology and illustrates well the relational semantics of LoLaLi.  

 

 

 

Figure 4: The LoLaLi-ontology result for query on the concept of semantics 

 
   

Siblings 
 
tell me more...  
 
under linguistics:  

descriptive linguistics 

linguistic geography 

discontinuity 

formal semantics 

ambiguity 

frameworks 

linguistic phenomena 

language acquisition 

pragmatics 

syntax and semantic interface 

syntax 496 

language generation 
 

 

  

   

 

TOP  
You have selected the concept  
semantics 175  
Gloss: The study of language meaning.  

semantics 175 is a: 

part of linguistics 

semantics 175 has the following subtopics:  

semantic ambiguity +  

extension [notion of]  

referent  

reference (2) [notion of]  
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presupposition [notion of]  

indexicality [notion of]  

aspect [part of]  

formal semantics (10) [subclass of] +  

coordination [notion of]  

truth (4) [notion of] +  

underspecification (2) [notion of]  

syntax and semantic interface +  

attitude [part of]  

quantified phrases [notion of] +  

intension (3) [notion of]  

animal (3)  
Long description: Not available yet.     

LoLaLi ontology, the browsing result on the subject heading “semantics” [2008-04-12]  

 The main square contains the gloss for “semantics 175”, and specifies that 
semantics 175 is part of linguistics. Additionally, the result provides a list of sub-
topics (narrower terms) for semantics 175 and further specifications of the sub-
topic relation. “Extension” is, for instance, a technical notion of “semantics 175”, 
“formal semantics” is a subclass of “semantics 175”, whereas “aspect” is a part of 
“semantics 175”. In the square on the left side, we have received a group of con-
cepts belonging to linguistics and being siblings (belonging to the same level of 
the tree) to “semantics 175”. In other cases, the result may suggest siblings be-
longing to mathematics, computer science or philosophy. We thus see that 
“pragmatics”, “descriptive linguistics” or “language acquisition” may also be rele-
vant for seeking documents about semantics. The unique quantifier of “semantics 
175” indicates that the concept has multidisciplinary meaning: we are therefore 
implicitly advised to look after the concept of linguistics in some of the other 
three main categories of LoLaLi: in mathematics, philosophy or computer 
science.  

The complex and dynamic relational structure of LoLaLi makes the system’s 
serendipity very strong. The varying types of domain-specific conceptual 
relations, a large number of subtopics (narrower terms) and the tiny specifications 
of the ways in which the narrower terms are related to the broader terms, as well 
as the concrete specifications of the ways in which narrower terms are related to 
each other, provide a variety of alternative and more concrete subject headings for 
each query in the system. Especially valuable aspect of LoLaLi’s serendipity is its 
situating the subject headings in interdisciplinary contexts.  
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Interoperability of LoLaLi 
LoLaLi’s broad-sense interoperability is not strong, since the system does not 
refer to any other SH-systems relevant for the field, except to the Handbook of 
Philosophical Logic (van Benthem & ter Meulen 1997). Neither is LoLaLi’s 
narrow-sense interoperability strong. According to the LoLaLi project, the 
ontology should be provided with the external links that would enable browsing in 
the Handbook of Philosophical Logic. Since that book contains lots of details con-
cerning the domain of logic and a large number of references on useful sources, 
the interoperability between LoLaLi’s and the electronic version of the Handbook 
of Philosophical Logic would be very useful for analysis of the domain. On the 
other hand, both the broad-sense and the narrow-sense interoperability of LoLaLi 
concerning its connection to library catalogues or other sources relevant to the 
domain (other SH-systems, handbooks or dictionaries) is very low. LoLaLi does 
not refer to, nor does it provide access to any of those systems.  
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5. The Research Part: The Empirical Study 

The empirical part analyzes how the interview participants experience the selected 
SH-systems (particularly with regard to the domain of logic). It tries to answer the 
same questions addressed in the theoretical analysis, although from the point of 
view of the representative members of the three user groups.  

In analyzing the interview material, we have first formulated a group of topics 
addressed by the interview questions and relevant for the main theoretical prob-
lems of our research. In going through the interviews recorded, we have classified 
the obtained answers under the pertinent research topics. It happens that some 
topics do not contain the answers of all the participants interviewed. This only 
means that the participants did not care to comment on the particular issue.         
The research topics and the corresponding answers of the interview groups are listed 
below.  

5.1. The Choice of Subject Headings 

5.1.1. Participants who Have Worked with Constructing and Maintain-
ing SAO 
According to Magdalena Svanberg, LoLaLi contains much more specific logical 
subject headings than SAO, since it is the domain-specific ontology. Several sub-
ject headings from the interview list she could find in LoLaLi, but not in SAO. 
SAO is based on the Literary Warrant: only terms appearing in the books of the 
corresponding library catalogues should be admitted as subject headings. SAO is 
related to LIBRIS (the IR-system common to all the research libraries and the 
National Library of Sweden). LIBRIS contains a relatively small number of books 
in logic. It is therefore not strange that SAO does not comprise that many subject 
headings for logic.  

Nauri points out that SAO is more general SH-system, in comparison to 
LoLaLi. However, LCSH/SAO thesauri and the domain-specific ontologies have 
different aims. Ontologies are rather similar to classification systems: they aim at 
describing a more or less complete conceptual structure of a given domain, whe-
reas thesauri allow only subject headings that comply with the Literary Warrant. 
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Moreover, other regulations control the ways of using the Literary Warrant. To 
illustrate that, Nauri differentiates between the following four semantic levels re-
levant for introducing a subject heading into a LIBRIS catalogue record: (1) the 
content of the book; (2) the cataloguer’s judgment on what is important to em-
phasize from the content of the book; (3) the SH-system’s guidelines for carrying 
out the subject analysis (e.g. the SAO’s guideline regulating that at least 20% of a 
book has to be about the given subject, so as to write the subject in the catalogue 
post); (4) the established terms of the given SH-system. These four levels may be 
an indirect additional reason why LCSH/SAO does not comprise some subject 
headings, even if the Literary Warrant would approve them.  

5.1.2. Cataloguers 
Wikner Markendahl finds that the subject headings of SAO are more general and 
not that domain-specific as the subject headings of LoLaLi. That is normal since 
LoLaLi is a logic-specialized ontology. It is an advantage that SAO subject head-
ings are connected to the corresponding LCSH term, because many writers use the 
LCSH terms as keywords for their books. SAO has firm rules for constructing 
complex terms, namely by means of the category-strings. There are no such re-
quirements in LoLaLi. LCSH has a larger number of logical terms and more spe-
cific logical terms than SAO. It is natural, since LCSH has a longer tradition; 
moreover, LC catalogue contains much more documents than LIBRIS.  

Fritjofsson finds that there is a horrible difference between LoLaLi and SAO 
concerning the amount of the subject headings comprised. Whereas LoLaLi com-
prises 541 logical terms, we may find only about 20-30 logical terms in SAO. The 
reason for that is that LoLaLi is a domain-specific SH-system that moreover aims 
at a complete and systematic description of the domain.  

Carlberg finds that LoLaLi contains more logical terms than SAO and argues 
that it is always important to have a large enough number of terms for the work of 
cataloguing. However, SH-systems should not be too specific, since it may block 
good overview of the system and thus imply difficulties in using it. In the last 
phase of the interaction, Carlberg was seeking the subject heading “logic” in 
LCSH, and obtained a large number of specific narrower terms. She observes that 
the number of bibliographic records in LCSH for “logic” is 3495, and the number 
of the corresponding documents in the LC Catalogue is 9976.    

Stjernberg claims that the vocabulary of SAO is not as rich as the vocabulary 
of LCSH. She usually starts with looking at the terms of LCSH and then tries to 
find a corresponding Swedish term. SAO does not cover all fields in a good way. 
It is maybe the task of cataloguers to enrich SAO by suggesting new terms all the 
time. LoLaLi has more specific terminology for logic than SAO. LCSH 
terminology for logic is not that bad either; it is rater specific and there are many 
documents of logic in the LC Catalogue.                    
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5.1.3. Researchers (Philosophy) 
Algander finds that SAO’s logical terms are more general than those of LoLaLi. It 
has been easy to find many of the selected logical terms in SAO. Some of the very 
specific terms may be found in LoLaLi but not at all in SAO. It has, though been  
difficult to find some of the very specific selected terms in LoLaLi as well. LCSH 
contains many documents on logic (for instance, 1681 documents result from in-
quiry with the subject heading “symbolic logic”) and has thus a large number of 
the subject headings for the domain. It is more specific than SAO, but less 
specific than LoLaLi, as it concerns logic.  

Enflo had difficulties in finding the logical terms suggested in the interview, 
both in SAO and in LoLaLi. She finds that LoLaLi contains much more logical 
terms than SAO. What is especially good in LoLaLi is that it differentiates be-
tween several sorts of logic. LCSH has rich terminology. Its connection to the LC 
Catalogue is excellent since the catalogue contains an enormous number of books. 
The terms taken from the titles of these books may be used for document seeking 
in other library catalogues.  

Hansen claims that some of the selected logical terms were equally difficult to 
find in SAO and in LoLaLi. Obviously, LoLaLi contains a more rich logical voca-
bulary than SAO, but SAO’s vocabulary comprises domains other than logic, in 
difference to LoLaLi.        

5.1.4. Researchers (Linguistics) 
Loukanova finds it strange that inquiry by a domain-specific term results in LCSH 
with a large number of terms completely irrelevant for the domain. For instance, 
the results of the query by “symbolic logic” contain “symbolic play”, “symbolic 
poems”, “symbolic profile”. That is distracting. Categorization in LoLaLi is based 
only on subject-relevant similarities between the terms and is therefore very spe-
cific. Categorization in LCSH is often based on morphological similarities be-
tween words that do not have with their subject to do. 

Forsbom points out that the ways of providing narrower terms in LoLaLi and 
SAO are quite different. This results in LoLaLi’s more specific terminology. The 
most specific terms from the list of the logical terms suggested in the interview 
(such as “paraconsistent logic” and “adaptive logic”) could not be found in SAO, 
but is easy to find them in LoLaLi. LCSH contains a large number of subject 
headings due to its rich collection of documents. Both LCSH and SAO contain 
subject headings subsystems for children, which is good.        
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5.2. The Glosses 

5.2.1. Participants who Have Worked with Constructing and 
Maintaining SAO 
Both Svanberg and Nauri are aware of the fact that there are no glosses in SAO, 
except in the form of the “scope notes” and only if two subject headings are very 
similar. However, Nauri stresses that the scope notes are rather guidelines to cat-
aloguers than real explanations of the subject headings’ meanings. Svanberg does 
not think that SH-systems such as SAO should contain glosses, even if she agrees 
that glosses would be very useful. Libraries do not have enough resources for 
adding glosses to every subject term, and in general they also lack the lexical 
competence that would be needed. According to Svanberg, the best solution 
would be to link together SH-systems (SAO) with (articles in) reference books. 
Nauri thinks that glosses in SH-systems would be useful, but that they probably 
would not be necessary if we think about the amount of work needed for 
supplying glosses in the comprehensive SH-systems such as SAO.     

5.2.2. Cataloguers 
Wikner Markendahl thinks that glosses would be very useful in SH-systems. It 
would be easier for cataloguers to grasp the meanings of varying terms (without 
necessary being specialists in a domain) and to select the proper subject heading 
and its specific description. There are, unfortunately, no glosses in SAO and this 
is a disadvantage with regard to LoLaLi.  

To include glosses in SH-systems, as LoLaLi attempts to do, is a beautiful 
thought, says Fritjofsson. SAO and LCSH do not contain any glosses. It is some-
times possible to find the parenthetical specifications or scope notes for ambi-
guous terms. The parenthetical specifications and scope notes are though not real 
glosses. They only explain to which discipline, topic or documents it is suitable to 
apply a given subject heading, without actually defining it. Fritjofsson thinks that 
glosses in SH-systems would be very useful for cataloguers. A cataloguer often 
bumps into words whose meanings s/he is not completely sure about. S/he then 
has to look in different handbooks, but different handbooks often propose differ-
ent definitions for the same term. Then the cataloguer has to take the role of a 
field specialist and to decide which of these definitions describes the term best. It 
would be easier if domain specialists supply glosses to SH-systems.  

Carlberg finds that including glosses in SH-systems would be very useful for 
cataloguers because the glosses may help to understand tiny differences between 
similar terms. Whereas SAO is rather uninformative as it concerns glosses, 
LoLaLi provides a large number of them.  
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It seems obvious to Stjernberg that cataloguers would profit if SAO had 
glosses. It is otherwise not that difficult to find the meanings of terms in dictiona-
ries or reference books, but it would be extremely good to have them included in 
SH-systems. It is especially important to cataloguers who work in domains they 
do not know much about.              

5.2.3. Researchers (Philosophy) 
According to Algander, the fact that there are no glosses in SAO may be a 
disadvantage, but not necessarily. The meanings of the terms suggested by glosses 
may be controversial and sometimes even misleading. For a researcher familiar 
with the given domain, the glosses are not necessary except when s/he would like 
to know more about other domains or to get an idea on the ways of using a term in 
other disciplines. It is particularly important for people getting started in a 
domain.  

Enflo thinks that glosses are important in SH-systems and finds the glosses 
supplied to LoLaLi good since they are concise and correct. 

Hansen finds that it is rather bad that there are no glosses in SAO. LoLaLi’s 
glosses provide good definitions for subject headings even if they are rather gen-
eral. It is important that SH-systems contain glosses, both for seeking documents 
and for orientation in the domain’s content. It is very useful for a preliminary 
orientation in the domain before you start seeking documents.       

5.2.4. Researchers (Linguistics) 
Loukanova finds it extremely important that SH-systems have glosses, even for 
specialists in a field. The LoLaLi glosses are concise but very good. They corres-
pond to classical view and are very intuitive: you do not have to be a specialist to 
understand them. In LCSH we may only guess what a given subject heading 
means. It is not sure that you may easily find the meaning of the more specialized 
terms of LCSH in dictionaries or reference books. The system does not either pro-
vide an idea where to seek the meaning of the terms. For instance, among the 
LCSH results on query on “symbolic logic” you find “Symbolic logic 
(Choreographic work: Curran)”. The only thing you can do is to guess the mean-
ing of such a specific term; LCSH is not of much help in explaining it.   

Forsbom agrees that glosses are very important in SH-systems, particularly 
when it concerns the terms unfamiliar to the user. Moreover, glosses make it eas-
ier to differentiate between similar terms. Unfortunately, neither SAO nor LCSH 
have glosses. It is good that LoLaLi has them.          
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5.3. The Conceptual Relations 

5.3.1. Participants who Have Worked with Constructing and Maintain-
ing SAO 
According to Svanberg, conceptual relations of SAO (and thus of LCSH) and 
LoLaLi are rather similar in many respects. Both systems rely on the relations of 
broad and narrower term, and the related terms. Nevertheless, SAO/LCSH pre-
supposes more strict rules for specifying the conceptual relations, whereas con-
ceptual relations of LoLaLi are domain-specified. For non-specialists, it may be 
difficult to understand the domain-specific relational structures in LoLaLi.  

Nauri agrees that the conceptual relations in LoLaLi are, as they should be, 
more specific than the four types of relations used in SAO/LCSH. She thinks, 
however, that some relations are not clearly specified in LoLaLi, for instance the 
relation “being a concept of”. It is difficult to grasp that conceptual relation 
clearly, from the user’s point of view. Nauri believes though that it may be diffi-
cult to provide very specific conceptual relations in ontology of such an abstract 
domain as logic. The real specificity of conceptual relations that an ontology re-
quires may better be achieved in more concrete domains. The FAO (Food and 
Agriculture Organization of the United Nations) work on turning Agrovoc-
thesaurus into Agrovoc-ontology is a good example.  

5.3.2. Cataloguers 
According to Wikner Markendahl, LoLaLi’s conceptual structure is more 
concrete and provides a better view on the surrounding conceptual net of a given 
term, than SAO. LoLaLi also connects different ways of using terms in varying 
disciplines. Such an interdisciplinary concept-relational structure is very difficult 
to see in SAO. Even if the conceptual relations in SAO are exactly the same as 
those in LCSH, LCSH supplies a larger number of narrower terms.  

Fritjofsson indicates that LoLaLi’s relational structure analyzes the ways in 
which a narrower term is related to its broader term, e.g. as a “part of”, or a 
“notion of”, or as some other domain-specific relation. Such specification of the 
hierarchical relations (which is missing in SAO and LCSH) gives an impression 
of LoLaLi as a very advanced system. On the other hand, it is difficult to see if 
these domain-specified hierarchical structures are very useful in practice: they 
may be necessary for domains that require strict conceptual relations, such as 
logic, and for specialists working with these domains. But other domains are 
probably fine with the level of narrower and broader term, and the non-specialized 
users usually do not benefit from the more specified conceptual relations.   

Carlberg thinks that it is easier to understand the conceptual relations of SAO 
than those of LoLaLi but adds that it maybe feels so because she is used to SAO. 
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The conceptual relations of LoLaLi are incredibly developed, which is 
particularly transparent to specialists in the domain. The detailed conceptual 
relations may though bring difficulties in grasping the overall relational structure 
of the system.  

Stjernberg mentions that library cataloguers are rather used to work with the 
four types of conceptual relations specific for the classical thesauri structure 
assumed both in SAO and LCSH. LoLaLi also presupposes the thesauri relational 
structure but includes the additional domain-specifications for narrower terms. 
That is good since the domain of logic is thus described in a more detailed way.                

5.3.3. Researchers (Philosophy) 
Algander finds that SAO relies much only on two hierarchical relations of broad 
and narrower term, whereas LoLaLi provides further specifications of the ways in 
which a narrower term is related to its broader term. Moreover, LoLaLi specifies 
the conceptual relations between the terms belonging to the same level of the hie-
rarchy (it specifies the ways in which related terms are related to each other). 
Such a hierarchical structure may be very useful. According to Algander, LCSH 
has the same relational structure as SAO. However, SAO is not a direct 
transformation of LCSH. As a rule, LCSH seems to contain a larger number of 
narrower terms than SAO. The further specifications of the ways in which the 
narrower terms are related to the broader terms are missing in LCSH.  

Enflo finds tree structures difficult for information seeking. It may specially 
be confusing if a SH-system is grounded in detailed tree structures, since there is 
usually no definite agreement about where in a hierarchical structure to place a 
term. SAO assumes a less complex tree structure and minimizes the possibility for 
that type of controversy. The large number of domain-specific conceptual 
relations in LoLaLi may be confusing. LCSH is not good with only listing a large 
amount of narrower terms. It would be better to classify them in some way. 

According to Hansen, SAO’s system focuses only on the relations of broader 
and narrower term, and takes care of the related terms and the Use relation only in 
a certain degree. LoLaLi’s list with sibling terms is valuable. It provides a large 
number of related terms at the same hierarchy level, and in several disciplines. It 
is good that both systems presuppose tree structure, since it provides a clear 
classification of the terms. LoLaLi’s relational structure is not always better than 
the structure of SAO: it depends on the purpose of information seeking. It is better 
to use SAO in libraries, since it provides a quick orientation in a domain and is 
easy for document seeking. LoLaLi’s relational structure is better for those who 
would like to know more about logic or for specialists in the domain.         
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5.3.4 Researchers (Linguistics) 
Loukanova thinks that LCSH does not structure the narrower terms in accordance 
to the scope of the broader term. It is good that LCSH supplies the subject author-
ity record for each of its terms, since these records contain useful details for fur-
ther information seeking. Another advantage of LCSH is its direct access to the 
LC catalogue that contains an enormous number of books. Titles of these books 
may provide more specific terms for further document seeking. LCSH often 
supplies a large list of narrower terms and provides thus a lot of specific terms. 
Conceptual relations of LoLaLi are very specific which sometimes leads to the 
concepts that very few specialists are familiar with.  

Forsbom stresses that SAO assumes only the four thesauri relations, whereas 
LoLaLi relies on a larger number of conceptual relations. The more developed 
relational structure assures the more specific conceptual content. For her own 
work, a more rough relational structure, such as SAO’s, is better. For someone 
working in a more domain-specific way, the structure of LoLaLi would be better. 
The domain-specific relational structure of ontologies has better potential for in-
formation extraction. LCSH has in principle the same relational structure as SAO, 
but is more developed and contains a larger number of narrower terms.           

5.4. The Interdisciplinary Aspects of the Logical 
Terminology in the Systems 

5.4.1. Participants who Have Worked with Constructing and 
Maintaining SAO 
Svanberg thinks that SAO does not in general show the interdisciplinary aspects 
of subject headings. That holds also for the subject headings belonging to logic. 
Svanberg argues that highlighting the interdisciplinary aspects of the subject 
headings is not a main function of SAO and other SH-systems. Often terms are 
not connected to only one discipline but can be used in different disciplines. 
LoLaLi is definitely better in calling attention to interdisciplinary dimensions of 
logical terminology but the logic-specialized system is constructed from the 
interdisciplinary point of view. SAO comprises a lot of common-language terms: 
it would be meaningless to point out the interdisciplinary aspects for these terms 
since they may be find in too many disciplines. However, SAO does not exclude a 
possibility to find information about the interdisciplinary dimensions. 
Interdisciplinary subject headings are supplied whenever the system assigns 
several classification (SAB) codes. Another method is to look at the parenthetical 
specifications.  
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According to Nauri, the interdisciplinary aspects are much more obvious in 
LoLaLi than in SAO. For instance, SAO does not relate “set theory” (the Swedish 
term is “mängdlära”) to “logic (logik)”, but only to mathematics: the connection 
between mathematics and logic is thus missing. There are, however, indirect ways 
to find that type of information in SAO: the corresponding classification codes are 
useful, as well as the related terms belonging to disciplines other than the discip-
line to which the initial subject heading belongs. Catalogue records of the docu-
ments retrieved by means of the initial subject heading are also useful.       

5.4.2. Cataloguers 
Wikner Markendahl finds LoLaLi very good in informing about interdisciplinary 
aspects of logical terminology. She thinks that having access to such information 
is very important in research libraries. SAO does not contain much information 
about the interdisciplinary aspects, but provides some information by means of 
the corresponding SAB classification codes. LCSH does not either contain much 
direct information about the interdisciplinary aspects.  

According to Fritjofsson, it is very good if a SH-system makes the user aware 
of the interdisciplinary dimensions. It is possible to find examples of it in SAO, 
particularly in combination with the correlated SAB classification codes. There 
are no restrictions in SAO against such a type of information: it is possible to ex-
tract it from the system. The ways of constructing SAO do not, however, fulfill 
conditions for connecting the related disciplines by means of their common sub-
ject headings, as LoLaLi does. SAO was in the beginning only an index over SAB 
classification codes. Later on, it has been transformed in accordance to the prin-
ciples behind LCSH, but LCSH does not focus on the interdisciplinary features. 
Finally, the principle of Literary Warrant may limit the interdisciplinary proper-
ties: if the documents of a given library catalogue do not stress the interdiscipli-
nary aspects, the SAO system does not take care of them. 

Carlberg thinks that constructing LoLaLi so as to connect the four disciplines 
relevant for the interdisciplinary dimensions of logic is a good idea. Moreover, it 
is good that LoLaLi provides a list with the sibling terms in other disciplines of 
the domain for many subject headings. It is not possible to see much of the inter-
disciplinary dimensions in SAO. Carlberg points out that she is not used to look at 
the interdisciplinary aspects. To be able to see them in SAO, a cataloguer needs to 
trick the system: s/he needs to seek the subject headings inside the disciplines re-
levant for a given domain (e.g. “set theory” in mathematics and philosophy, as 
disciplines relevant for the domain of logic). That method obviously requires 
good knowledge about varying disciplines and the related domains.  

According to Stjernberg, SAO does not inform about the interdisciplinary as-
pects. Parenthetical specifications are rather popular in the USA and it would be 
reasonable to expect it in a larger degree in LCSH and thus also in SAO. The in-
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terdisciplinary dimensions are very important for good information retrieval. If 
the user does not know that logic is related both to philosophy and mathematics, 
and the SH-system does not inform about that, the cataloguer may misrepresent a 
book on logic and the library user may miss an enormous amount of documents.  

5.4.3. Researchers (Philosophy) 
Following Algander, there are very good interdisciplinary connections in LoLaLi, 
particularly between philosophy and linguistics, but not between logic and 
psychology. It is impossible to find such interdisciplinary connections in SAO. 
Moreover, LoLaLi provides interdisciplinary connections between the terms that 
are very domain-specific. It is very important that SH-systems inform about the 
interdisciplinary dimensions, particularly concerning the interdisciplinary do-
mains, such as the domain of logic. LCSH is not that good in analyzing the inter-
disciplinary aspects, but it seems to be better than SAO. For instance, LCSH 
states clearly that symbolic logic (which is a term of philosophy) is also related to 
algebra. It is then obvious that both philosophy and algebra have to do with logic, 
something that cannot be traced easily in SAO. 

Enflo thinks that SH-systems should be very informative about the interdis-
ciplinary aspects because documents important for someone’s research may be-
long to several disciplines. LoLaLi is very good in informing about the interdis-
ciplinary aspects of logic, even if it does not emphasize all the important discip-
lines related to logic, for instance ethics. The situation is similar in SAO: “deontic 
logic (deontisk logic)” is in SAO a narrower term of “modal logic”, but the clear 
relation of “deontic logic” to “ethics” is missing.  

Hansen finds LoLaLi very good in informing about the interdisciplinary as-
pects. SAO provides some information about it, by means of the related terms 
(“Se även”- relation). The interdisciplinary dimensions are not always important 
in SH-systems. If you are working with a specific problem or a concept belonging 
to philosophical logic, you may find a lot of rather specific material in that field 
and do not have to seek documents in the other related fields, especially because 
they may approach the problem in a different way. On the other side, if you are 
working with an interdisciplinary problem, it may be important that the SH-
system informs about the interdisciplinary aspects. For instance, you may be 
interested in Horn’s theorem, which is a part of philosophical logic, but you might 
also like to know about its applications in computer science - something that Horn 
himself did not know much about when he developed the theorem.  

5.4.4. Researchers (Linguistics) 
Loukanova finds it is important that SH-systems inform about the 
interdisciplinary aspects. LoLaLi is in that respect better than LCSH. The best 
thing with the systems such as LoLaLi is that you may focus on the ways of using 
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a term in a given discipline and simultaneously see how the term is used in other 
relevant disciplines.  

According to Forsbom, it is very important that an SH-system supplies infor-
mation about the interdisciplinary aspects, since the discipline subdivision of 
knowledge is rather artificial. The complete picture of a domain is important. 
LoLaLi provides it by its interdisciplinary nature. SAO also provides some idea 
about the interdisciplinary dimensions by means of “see also” relation and by 
means of corresponding SAB codes.                                  

5. 5. Knowledge and Skills Required for Being Able to Use 
the Systems 

5.5.1. Participants who Have Worked with Constructing and 
Maintaining SAO 
Svanberg’s attitude is that LoLaLi definitely requires more domain-specific 
knowledge than SAO. Nauri shares that opinion: a big advantage of SAO is that it 
expresses its subject headings in non-technical terminology. The intended user 
group in SAO is a wide-ranging audience, whereas LoLaLi addresses people pro-
fessionally interested in logic.  

5.5.2. Cataloguers 
Wikner Markendahl finds that LoLaLi requires much more domain-specific 
knowledge. On the other side, SAO demands real information-seeking compe-
tence to be able to retrieve the information contained in the system, for instance to 
understand SAB classification codes connected to SAO’s subject headings. Due to 
its well developed conceptual structure and rich vocabulary, LCSH does not re-
quire much domain-specific knowledge. Wikner Markendahl prefers SAO since 
she has much experience in working with it.   

Fritjofsson thinks that LoLaLi is difficult to use, since it requires much tech-
nical knowledge, particularly if it is necessary to apply the principle of browsing 
down the hierarchy, as the system requires in its actual form.  

Carlberg thinks that LoLaLi is difficult to use for non-specialists in the do-
main. She is used to SAO and finds its terminology and structure easy. LCSH re-
quires certain amount of knowledge about the system, to be able to extract the 
information contained in the system. It is possible that the same holds for SAO, 
but she is used to it and therefore does not notice such requirements.  

According to Stjernberg, LCSH is rather easy. She works much with it, as 
well as with SAO. LCSH is a typical thesaurus and all who are used to work with 
the thesauri structures may easy find information in the system, even if LCSH is 

58 
 



enormously developed. SAO is not difficult but it should be more developed. It 
should include much more terms than it does. LoLaLi is difficult for all those not 
specialized in logic, at least in some degree. She would always prefer LCSH to 
both SAO and LoLaLi. One uncomfortable aspect of SAO and LCSH is that the 
systems do not suggest alternative terms for the queries on the subject headings 
not contained in the systems.  

5.5.3. Researchers (Philosophy) 
Algander finds that LoLaLi requires more knowledge from the users than SAO. 
SAO is very easy. One difficulty is that SAO is not constructed for browsing, 
which requires the user to know exactly what s/he is looking for. As a matter of 
fact, both LoLaLi and SAO require certain knowledge from the user if s/he wants 
to get a lot of information the systems contains, but it seems as if they require 
different types of knowledge. LoLaLi requires more domain-specific knowledge, 
whereas SAO requires knowledge about the ways in which the system is con-
structed and the ways in which it formulates its subject headings. Even if he does 
not use SH-systems for his own information seeking (he says that after the inter-
view experience he might change that habit), Algander would always prefer to 
have access to both types of SH-systems.     

According to Enflo, LoLaLi definitely requires more domain-specific know-
ledge from the user. In general, ontologies seem to require more technical know-
ledge from the user, than thesauri such as SAO. She would anyhow prefer LoLaLi 
to SAO since it contains glosses.   

Hansen finds both SAO and LoLaLi easy to use. Another question is if you 
may get the information the systems actually contain without being specialized in 
the respective domains. Both systems require specific knowledge to be able to 
retrieve the information they comprise. The effect of having relevant domain spe-
cific knowledge is, though, better in LoLaLi.        
 

5.5.4. Researchers (Linguistics) 
Loukanova thinks that LoLaLi requires more domain-specific knowledge; at the 
same time, LoLaLi better in teaching the user about the domain. LCSH requires 
that the user knows exactly what s/he is interested in. It contains a lot of informa-
tion that you only may find if you are familiar with the system. 

According to Forsbom, SAO requires more knowledge from the user to ex-
tract information from it. For instance, to know more about the interdisciplinary 
aspects of subject headings, the user would need to be familiar with SAB classifi-
cation system. LoLaLi provides glosses for all terms. There is no such kind of 
help in SAO and the user must know exactly what s/he is looking for to be able to 
get relevant information out of the system.                   
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5.6. Collaboration between Librarians and Other Domain 
Experts in Developing SH-systems 

5.6.1. Participants who Have Worked with Constructing and 
Maintaining SAO 
According to Svanberg, there is already certain level of collaboration between 
librarians and other experts in the process of developing SH-systems, but only 
with respect to very domain specific terms. It is, though, difficult to choose the 
right expert, because the librarians usually do not know who the right experts in 
the domain are. Sometimes it is even important to ignore the tiny domain specific 
aspects of subject headings. When that is the case, it is difficult to communicate 
with domain experts because they are not able to approach their field from a less 
specialized point of view. Anyhow, that type of collaboration is good and useful. 

Nauri emphasizes that the development of the wide-range systems such as 
SAO does not require necessarily collaboration with domain-specialists. 
However, even the wide-ranging SH-systems contain very domain-specific terms 
and people working with SAO have established contacts with the specialists 
(usually at universities), concerning that type of terminology. Such cooperation is 
important and fruitful, but the experts may be rather complicated in their disability 
to understand the principles behind SAO (that often exclude the domain specific 
aspects of the terminology). It may therefore be better to consult domain-
specialized librarians since they have both the domain-specific knowledge and the 
knowledge about information systems and environments.  

5.6.2. Cataloguers  
Stjernberg thinks that people who develop SAO are actually too much isolated in 
their work. It is though good that they may consult experts when they need to. The 
problem is how to achieve agreement between the varying expert opinions. 
Different schools often use the same term in varying ways and it may be difficult 
to find a uniform term to comprise all these altering meanings. To improve that 
type of cooperation would otherwise be good. 

5.6.3. Researchers (Philosophy) 
Algander believes that such cooperation would be necessary if the domain-
specific SH-systems should be included in (or connected to) the wide-ranging 
systems as SAO/LCSH. The cooperation does not need to be tight for achieving 
good results.  

According to Enflo, the cooperation is necessary. People who develop SH-
systems need to consult domain-specialists to be able to provide the domain-
specific conceptual presentations.  
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Hansen also finds such cooperation necessary since librarians who usually 
construct SH-systems do not have domain-specific knowledge, which is important 
for the domain specific terminology, even in the wide-ranging systems.    

5.6.4. Researchers (Linguistics) 
Loukanova thinks that the cooperation would be good both for domain specialists 
and for librarians. Domain specialists may contribute by supplying domain-
specific knowledge; librarians may enrich the expertise of domain-specialists by 
teaching about the principles behind the SH-systems, or about the varying ways of 
structuring information. Forsbom thinks that the cooperation is necessary.  

5.7. Combining LCSH/SAO with LoLaLi  

5.7.1. Participants who Have Worked with Constructing and 
Maintaining SAO 
According to Svanberg, it would be useful to have access to ontologies or specia-
lized thesauri from the SH-systems such as LCSH/SAO. The main advantage 
would be a possibility for cataloguers to describe documents in a more adequate 
way. She warns though that connecting ontologies to SAO may influence the ideal 
of having a SH-system with unique indexing rules and norms. There are a huge 
number of ontologies constructed for varying domains and all of them presuppose 
different structural principles.  

Nauri thinks that cataloguers should not apply different systems of rules but 
should work only with one SH-system. However, at the meta-level it might be 
useful to have access to variety of SH-systems. It is, however, difficult to enable 
such type of access. The mapping technique would be too complicated because 
the systems may use different languages (e.g. Swedish and English). Moreover, it 
would be difficult to map the terms from a domain-specific ontology to the terms 
of a wide-ranging thesaurus such as SAO, since the systems assume different le-
vels of tree structures. On the other hand, if a term of an ontology is useful for 
describing a domain, but is not connected to a document of a corresponding li-
brary system, the Literary Warrant may be lost. If we would like to include the 
terms from other SH-systems in the authority format of SAO (as it is the case in 
LCSH), and would need to do it manually, it would require enormous resources. 
Moreover, it would be necessary to take care of all the changes arising in the SH-
systems connected to SAO. Therefore should the connection to the related SH-
systems and their terminology be given at the meta-level, in systems such as LIBRIS.  
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5.7.2. Cataloguers 
Wikner Markendahl finds the idea of combining different SH-systems, especially 
the wide-ranging with the domain-specific, very good - both for cataloguers and 
for library users. The way of carrying out such a project is not an uncontroversial 
matter, though. It would turn SAO into a very complex system. It is better to pro-
vide the access to the variety of SH-systems from systems such as LIBRIS. A 
good example relevant for Wikner Markendahl’s cataloguing of documents in art 
and art history is the TGM-thesaurus (Thesaurus for graphic materials) developed 
by Library of Congress and connected now to SAO. LIBRIS may contain at least 
one such specialized thesaurus or ontology for every domain.   

Fritjofsson thinks that the idea of enabling simultaneous work with different 
SH-systems is only a beginning of a huge and important project. At the actual pe-
riod of its development, SAO does not provide any information about the other 
SH-system sources. LCSH is in that respect much more advanced and 
informative. SAO only refers to the LCSH equivalents. Informing about other SH-
systems and even having a possibility to work with them directly from SAO 
would be very good for cataloguers. The cataloguers often need to suggest a new 
subject heading to SAO and would then also like to suggest the respective 
hierarchical and the related terms. If they are not familiar with the domain in 
question and the term is new to SAO, it would be good to have direct access to the 
domain-specialized systems, and to see how the term and the corresponding 
conceptual relations are defined there. Moreover, Swedish terminology is not 
adequate for many subject headings. It would therefore be good that cataloguers 
have access to English terminology (for instance), available in the English 
domain-specific SH-systems. Contrary to that, working with SAO implies a 
strong domination of LCSH. If a term does not have its equivalent in LCSH (or 
eventually in National Encyklopedi), it is seldom allowed as a new subject 
heading in SAO, even if a document obviously requires it. Direct access to other 
SH-systems would also be good because it would minimize the LCSH 
domination.  

Carlberg finds a possibility to combine and even simultaneously use 
SAO/LCSH thesauri and LoLaLi-ontology absolutely useful for cataloguers. 
When you seek information about a book in LIBRIS, you do not find much infor-
mation about it. The other systems could enrich that information and provide al-
ternative ways of seeking documents.  

Stjernberg thinks that having access to other SH-systems from SAO/LCSH 
would be great since it would be possible to obtain all information a cataloguer 
may need. It would be possible to obtain more specific terms and glosses.  
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5.7.3. Researchers (Philosophy) 
According to Algander, it would be good to connect the domain-specific and the 
wide-ranging SH-systems. That would keep the simple structure of the wide-
ranging systems and their general approach to the variety of domains, but would 
at the same time provide access to domain specific information, when required. 
Such a combination may be useful for different user groups and their varying information 
needs. 

Enflo thinks that combining these two types of systems would be good. The 
best way would be to save the SAO’s simple structure and its wide-ranging do-
main, but to complete each of the particular domains with the domain-specific 
structures such as LoLaLi. 

Hansen suggests that SAO and LCSH may provide access to pertinent 
domain-specific SH-systems such as LoLaLi, but even to pertinent databases such 
as Science Citation Index. But it is not necessary to complicate the simple and 
therefore very useful SAO system with the complex structures such as LoLaLi. 
The access to varying SH-systems and the related databases is already good as it 
is, enabled on library home pages. If we now would even like to connect all these 
systems to each other, it would be too complicated. There are extremely many 
SH-systems and pertinent databases. New systems are coming up all the time. It is 
difficult to follow the updating of all these systems and to take care of their mutual connections.        

5.7.4. Researchers (Linguistics) 
Loukanova finds it good to combine systems such as LCSH and LoLaLi, because 
the combination would keep the wide-ranging nature of LCSH but would at the 
same time enable those with domain-specific interests to find detailed informa-
tion. The exact way in which the systems should be combined is another question.  

According to Forsbom, the combination would be good since the user would 
be able to access more complete information. The automatic connection between 
different SH-systems would be difficult since ontologies have rather specific 
structure. Thesauri and ontologies have different category “departments” and their 
conceptual relations are not equally developed. On the other side, the manual 
connection may require a lot of work. In principle, the simultaneous access to va-
rying SH-systems seems to be a goal of future developments, but it will always be 
a bit controversial since it assumes certain level of subjectivity, particularly in 
choosing the representative domain-specific systems. It is important to develop 
Swedish domain-specific systems, equally as the ways of combining SH-systems 
constructed in different languages.  
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5.8. The Importance of Recall and Precision  

5.8.1. Participants who Have Worked with Constructing and 
Maintaining SAO 
According to Nauri, it is important that an IR-system is equally strong in recall 
and precision. Much still depends on information-seeking situations. In some situ-
ations, the user is interested in finding only documents about a very specific field 
e.g. “red apples”. It is then more important to achieve very high level of precision. 
In other situations, the user may be interested in retrieving documents having to 
do with a less specific field, e.g. “apples”. It might then be important to the user to 
achieve a high level of recall, that would retrieve all documents that have to do 
with apples, thus also those about “red apples” or “green apples”. The good in-
formation retrieval cannot always be defined as a balance between a moderate 
level of recall and precision. The importance of recall and precision varies with 
regard to different information-seeking situations.  

5.8.2. Cataloguers 
Fritjofsson finds that the IR-effectiveness should guarantee high enough level of 
both recall and of precision. The high enough level is, however, not necessarily 
expressed as the moderate level of recall and precision. It is possible to construct 
systems that assure high level of recall and high level of precision. Such systems 
presuppose specific ways of developing relational hierarchies. They always pro-
vide the results presenting the terms at the higher, general level of conceptual hie-
rarchy (which guarantees a high level of recall). It is then possible to require fur-
ther specification of the hierarchies: each term at the general level of the hierarchy 
may further be divided into narrower terms (which may guarantee a high level of 
precision). In such a way, the system may enable both high level of recall and 
high level of precision, even if the respective results are not given to the user 
simultaneously. But the user has a possibility to switch between them.   

Stjernberg thinks that high level of recall is very important for the IR-
effectiveness, as well as a possibility to obtain high level of precision. It is espe-
cially important to be able to retrieve documents from different but related fields. 
As it concerns logic, it is important that a SH-system enables the catalogue-access 
to related documents not only in philosophy but also in mathematics and other related disciplines.      

            

5.8.3. Researchers (Philosophy) 
Following Algander, precision is more important than recall for the IR-
effectiveness. With a good result on precision, the user retrieves the most specific 
documents. It is then possible to get information about other related (though less 
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specific) documents (e.g. from references, or subject headings, or title words of 
the documents initially retrieved). The fact that high level of precision usually 
decreases recall is not alarming, since even with low levels of recall the user 
actually obtains a very large number of relevant documents, which is rather diffi-
cult to systematize.  

Enflo points out that the importance of recall and precision is relative to the 
user’s information needs. In general, Enflo prefers if a system retrieves as many 
relevant documents as possible, but it is a big advantage if all the documents re-
trieved are ordered according to their specific relevance for the user’s inquiry. 

Hansen claims that a general definition of effective IR-retrieval in terms of re-
call and precision cannot be provided for all situations. If you are working on a 
new solution for a given problem, it is good to obtain as many as possible (even 
all!) relevant documents from the system, since you would like to know if some-
one else already has proposed the similar solution. If you work on a very specific 
problem, e. g. a concrete mathematical proof, you would not be interested in eve-
rything that has with the problem to do, but would like the system to retrieve as 
specific documents as possible. You would even like the IR-system to retrieve 
articles from journals and chapters from teaching books, since such proofs are 
usually published in that type of documents.  

5.8.4. Researchers (Linguistics) 
Both Loukanova and Forsbom agree that the IR-effectiveness is well defined as a 
moderate level of both recall and precision. Forsbom believes though that the im-
portance of recall or precision varies relative to different information-needs. It is 
good if a SH-system contributes to high level of recall in the beginning of the 
information-seeking process but guarantees also the possibility of enhancing the 
precision, if needed.   

5.9. The Quality of SAO/LCSH and LoLaLi Concerning the 
Recall and Precision 

5.9.1. Participants who Have Worked with Constructing and 
Maintaining SAO 
Svanberg points out that assessment of the precision and recall power of SH-
systems depends much on the IR-system in which the user is seeking information. 
It cannot be assessed in general. SAO is, for instance, constructed with respect to 
the Literary Warrant relating to the documents catalogued in LIBRIS. It is thus 
normal that SAO guarantees a high level of both recall and precision if the user is 
seeking documents in LIBRIS. Even if LoLaLi terminology is more precise than 
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logical terminology of SAO, seeking documents in LIBRIS by means of LoLaLi 
terms may result in low recall since the way of presenting documents in LIBRIS 
is not that domain-specific. Similarly, the use of LoLaLi terminology in LIBRIS 
would not guarantee a high level of precision because LIBRIS does not contain 
many domain-specific documents on logic. The corresponding subject headings 
from SAO and LoLaLi applied to IR-system containing technical literature in 
logic, would provide different results in recall and precision.   

Nauri points out that the assessment of the SH-systems’ enhancement of 
recall and precision does not only depend on the correspondence between the SH-
system and the pertinent IR-system, but also on the user’s information needs: in 
relation to one type of information need, a result obtained by means of one subject 
heading may be described as having a high level of recall/precision; concerning a 
different information need, the same query and the same retrieval result may be 
described as having a lower level of recall/precision.   

5.9.2. Cataloguers 
Wikner Markendahl thinks that LoLaLi must be better than SAO in improving 
precision, since its subject headings are more domain-specific.  

It is obvious to Fritjofsson that the more domain-specific systems increase 
precision of information retrieval. It is, however, not sure that such systems in-
crease the recall. A good combination of wide-ranging SH-systems such as SAO 
(that probably would be good for obtaining high level of recall) and the domain-
specific SH-systems such as ontologies (that probably would be good to use for 
obtaining high level of precision) may be best for obtaining high enough level in 
both recall and precision. 

According to Stjernberg, the recall/precision power of SAO/LCSH and 
LoLaLi depends on what the cataloguer or the library user is interested in. If the 
range of document seeking is only LIBRIS, then SAO is rather IR-effective. But if 
the user is interested in catalogues containing more domain-specific literature, the 
domain-specific SH-system such as LoLaLi may be better. If the user would like 
to seek in international library systems, LCSH would be best. It could be very im-
portant to have access to systems other than LIBRIS even for people working in 
Sweden. It is, for instance, impossible to find journal articles in LIBRIS, which is 
extremely important for those working in natural science. If we again consider the 
domain of logic, SAO and LIBRIS do not contain much information about publi-
cations in the field and the user may get an impression that logic is a small field of 
philosophy. However, if the user is seeking documents in MathSciNet (a database 
of the American Mathematical Society, available through the “Samsök” of the 
Uppsala University Library), it becomes obvious that an enormous amount of 
documents has been published in the field. LoLaLi would be useful for accessing 
these documents. 
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Stjernberg cleverly shows that other systems than SAO may provide better in-
formation retrieval even in LIBRIS. Many documents in LIBRIS are not assigned 
any subject heading or classification code. Moreover, many LIBRIS documents 
are assigned too general classification codes. Further many documents on logic in 
Ångström Library of the Uppsala University Library are classified under 
mathematics - not under philosophy as suggested in SAO. It is impossible to find 
all these documents “hidden” in Swedish library catalogues, by using SAO 
subject headings and the corresponding SAB codes. It is therefore good to seek 
the titles of these documents in other library catalogues by means of other SH-
systems, e.g. LoLaLi, and then to go back to LIBRIS and find them. For such 
cases, LoLaLi would be better in both recall and precision even with regard to 
LIBRIS.  

5.9.3. Researchers (Philosophy) 
Algander tried to use the logical terms of SAO and LoLaLi and to seek documents 
in Disa (the catalogue of the Uppsala University Library) and in Philosopher’s 
index (a database specialized in philosophy, available through the “Samsök” of 
the Uppsala University Library). In using the subject headings from SAO, he 
obtained all too many documents, because the SAO terms are too general. It is 
difficult to orient one in such results. In using the subject headings of LoLaLi, he 
obtained truly specific documents, even when seeking in a general catalogue as 
Disa. Obviously, LoLaLi terminology improves the level of precision. There is a 
small risk that LoLaLi terminology implies is a too high level of precision.  

Enflo thinks that SAO and LoLaLi are equally good in recall, but that LoLaLi 
seems to provide much better precision. There are, moreover, many documents 
that would be impossible to find in IR-systems by means of SAO terminology. 

Hansen finds LoLaLi better in improving precision than SAO. Since LoLaLi 
contains both very specific and rather general logical terms, it is reasonable to ex-
pect that LoLaLi is also good in recall. LoLaLi would be better to use if you are 
interested in particular problems or solutions in domain-specific databases. 
Document-seeking with SAO’s terminology may result in too many documents.  

5.9.4. Researchers (Linguistics) 
Loukanova maintains that LCSH and LoLaLi complete each other in achieving 
good results in both recall and precision. LoLaLi is better to use when aiming at 
high level of precision, but since it contains both domain-specific and general 
subject headings, it will provide good results in recall. On the other side, LCSH 
may indirectly provide a better result both in recall and in precision since it 
accesses the LC catalogue that contains a large number of documents for each 
subject heading. With little patience, the user may avail him/herself of the cata-
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logue records of the documents retrieved from the LC catalogue to find the 
subject headings s/he may use for further more specific inquiries.  

Forsbom thinks that LoLaLi would certainly provide a higher level of preci-
sion but also a higher level of recall than SAO. It would therefore be better in the 
IR-effectiveness than SAO. SAO seems to be good in guaranteeing high level of 
recall but is not that good in precision, due to its rather rough terminology.                                    

5.10. The Important Properties of SH-Systems Concerning 
the IR-effectiveness 

5.10.1. Participants who Have Worked with Constructing and 
Maintaining SAO 
According to Svanberg, the stable syntactic and semantic structure of a SH-
system does not in itself have any absolute value for the IR-effectiveness. Varying 
information needs of different user groups are important. To achieve good results 
in information retrieval, it is better that SH-systems accommodate to wide-ranging 
audience than to the information needs of specialists. A rich and relevant choice 
of terms in the systems is very important for good results in information retrieval 
because it enables adequate document presentation. The interdisciplinary aspects 
are not that important as the possibility to relate the terms of a SH-system to the 
terms of the other related terms. The possibility to access the other SH-systems is 
very important since it provides a plurality of related terms and eventual compari-
son between terms in different languages.  

Nauri finds the semantic and syntactic stability of a SH-system rather impor-
tant for the IR-effectiveness since that property guarantees consistency in use and 
maintenance of the system. To take care of varying information needs of different 
user groups is not that important since the wide-ranging SH-systems as 
SAO/LCSH are meant to meet information needs of a general audience. Neither 
should the choice of terms be preferred to the system’s semantic and syntactic 
structure. An adequate presentation of a given domain in a SH-system is not the 
first property to look after, especially in systems as SAO/LCSH, since the aim of 
such systems is to help in retrieving documents from the library catalogues. The 
interdisciplinary aspects are important, when a subject heading has interdiscipli-
nary dimensions. The possibility of relating SH-systems to each other is definitely 
important for good results in information retrieval. It is good if there is an ambi-
tion to do that in LCSH, since Library of Congress has much more resources for 
carrying out such a project. It is then enough that SAO informs about the corres-
ponding LCSH terms.   
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5.10.2. Cataloguers 
According to Wikner Markendahl, it is important that SH-systems satisfy diverse 
information needs of varying user groups. Consequently, a possibility to relate 
and combine SH-systems that meet information needs of an anonymous general 
audience with the systems meeting the more specific information needs of a 
concrete domain-specialized or domain-interested audience is very important for the IR-
effectiveness.   

Fritjofsson thinks that keeping a given structure of SH-systems cannot be 
essential for good information retrieval. Including glosses in SH-systems is im-
portant for guaranteeing an adequate document presentation. It would also be 
good to assure that SH-systems correspond to the information needs of a 
differentiated scale of user groups. It is important to be able to seek documents by 
means of both subject headings and the classification codes. Since classification 
codes require certain knowledge from the user, the SH-systems might supply the 
meaning of the classification codes. A possibility to access several SH-systems 
from one system would be very useful, especially if it would allow the user to 
access the conceptual relations of different SH-systems, not only the related 
terms. 

According to Carlberg, a possibility to access other relevant SH-systems is 
very important for effective information retrieval. That property enables a rich 
subject heading vocabulary for seeking documents, and provides additional data 
important for information seeking and retrieval. It is further important that SH-
systems comply with information needs of varying user groups. It is good that a 
system in itself has as rich and as specific terminology as possible, so that it 
enables adequate presentation of documents. It is, however, not good if a system’s 
terminology is too specific, so that no one can understand it.  

Stjernberg thinks that the stable relational structure of the system may some-
times decrease the IR-effectiveness. The varying information needs should always 
be an important parameter in constructing SH-systems. A good choice of terms is 
always an advantage since it enables cataloguers to present documents 
adequately. It seems remarkable to Stjernberg that she is not used to think about 
the interdisciplinary aspects of subject headings only because the systems she 
works with do not emphasize that aspect. She realizes, though, that this property 
is very important for good information retrieval. But the most important property 
is the possibility to have access to other related SH-systems from one’s initial SH-
system. If the system has that property, it may in principle obtain all the other 
features important for good information retrieval.           

5.10. 3. Researchers (Philosophy)  
According to Algander, it is central that the system meets as many different in-
formation needs as possible (and is thus useful to as many different user groups as 
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possible). Such a system should comprise a rich and domain-specific vocabulary 
so that the documents may be presented as adequate as possible. To be able to 
guarantee these two properties, it would be important to combine different types 
of SH-systems and to be able to access the domain-specific systems from the 
wide-ranging SH-systems.  

Enflo finds it impossible that a SH-system meets all different information 
needs of varying user groups. It is therefore important to determine the type of 
information-needs the system should meet. Additionally, SH-systems should be 
suitable not only for seeking books, but for seeking other types of documents, 
particularly articles. At the current stage of its development, terminology of SAO 
is not good for seeking journal articles; neither does LIBRIS contain information about them. 

Hansen believes that conserving a SH-heading system’s structure is important 
for the IR-effectiveness since the permanent development of each domain in-
creases the number of documents enormously, which may require permanent 
changes in the structure of SH-systems. To revise a structure of SH-system too 
often, might be confusing and might consequently decrease the quality of infor-
mation retrieval. To take care of different user groups and their information needs 
is also important, but a SH-system cannot meet information needs of all groups. 
The most important is to be aware of the biggest user group and to meet the in-
formation needs of that group. SH-systems cannot be too specific since they are 
otherwise useful only for very small groups. The limits on the level of specificity 
must be defined. It is very important that SH-systems provide an adequate 
domain-description since a good preliminary information about the domain is im-
portant for good information seeking and retrieval. It is also important that a sys-
tem provides information about the interdisciplinary aspects of the domain’s sub-
ject headings, as well as information about and access to other pertinent SH-
systems. But these latter features are less important than the stable structure and 
the adjustment to the biggest user group.     

5.10.4. Researchers (Linguistics) 
Forsbom finds that the possibility to combine different SH-systems is the most 
important property for good information retrieval since it enables simultaneous 
use of several domain-specific ontologies and the wide-ranging systems, so that 
the subject headings of varying domains may be analyzed in varying levels of 
domain-specificity. Forsbom proposes an interesting property of SH-systems im-
portant for good information retrieval: it would be good if the user may 
him/herself adjust the level of recall/precision of IR-system and then choose the 
most adequate SH-system for the specified level of recall/precision.     
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6. Discussion on the Research Results  

In the first part of the discussion chapter, we would like to consider the results of 
the theoretical analysis, whereas the second part considers the results of the em-
pirical analysis. The comparison between the results of the theoretical and the em-
pirical analysis is worked out in the third part of the discussion chapter and the 
main results of the essay are emphasized. Section four reflects on some limits of 
our research and indicates directions for further research.   

6.1. The Results of the Theoretical Analysis 

6.1.1. What is the IR-effectiveness and How Do the PSSSI-properties 
Enhance it?  
Our theoretical analysis has suggested the following criteria for claiming that a 
SH-system enhances the IR-effectiveness:   
 
A SH-system enhances the IR-effectiveness if and only if the user obtains a mod-
erate level of both recall and precision, when seeking documents (in IR-systems) 
by means of relevant subject headings that the SH-system suggests. 

We have defined the PSSSI-properties and claimed that they enhance the IR-
effectiveness. Therefore should every SH-system that attempts to improve the IR-
effectiveness conform to these properties. 

A SH-system good in enhancement of the IR-effectiveness should conform to 
the PSSSI-property of predictability but not in a too rigid way. Predictability may 
decrease the level of precision and too much increase the level of recall, which 
decreases the IR-effectiveness, understood as the balance between the moderate 
level of recall and precision. According to the theoretical analysis, a good way of 
controlling the rigid aspects of predictability is to make sure that the SH-system is 
good in scalability. Scalability enables increase in precision without necessarily 
decreasing the recall. Combining it with predictability may therefore enhance the 
IR-effectiveness.  

71 
 



We have concluded that the administrative simplicity contributes directly to 
enhancement of the IR-effectiveness since it improves both recall and precision. 
According to our analysis, the information-seeking simplicity may indirectly en-
hance the IR-effectiveness, and is therefore good that a SH-system combines it 
with other PSSSI-properties that directly enhance the IR-effectiveness.  

Serendipity and interoperability seem to be the most important properties of 
the SH-systems with regard to enhancement of the IR-effectiveness, since they are 
strong in improving both recall and precision and thus in regulating their mutual 
balance. We have shown that even the effects of missing the relevant aspects of 
predictability, scalability and simplicity may easily be restored if the SH-systems 
are good in serendipity and interoperability. 

6.1.2. In Which Way Do the Analyzed SH-systems Comply with the 
PSSSI-properties? 
Our theoretical analysis has put forward that both LCSH and SAO are very strong 
in predictability, but rather weak in scalability. The strong predictability of LCSH 
and SAO contributes to a high level of recall but implies decrease in precision. 
Since scalability of LCSH and SAO is weak, it does not balance the rigid predic-
tability. Both systems stay low in precision. Consequently, their specific combina-
tion of predictability and scalability does not enhance the IR-effectiveness. It is 
exactly the opposite with LoLaLi. We have shown that LoLaLi is weak in predic-
tability, due to its domain-specific relational semantics and its domain-adjusted 
syntax. The LoLaLi glosses improve the system’s predictability. On the other 
hand, the domain-specific syntax and semantics constitute LoLaLi’s strong scala-
bility. Even if LoLaLi is weak in predictability, its strong scalability guarantees 
increase in precision without necessarily leading to decrease of recall. LoLaLi’s 
specific combination of weak predictability and strong scalability enhances thus 
the IR-effectiveness.            

Both LCSH and SAO are rather good in information-seeking simplicity 
(except for the subject headings the user is not familiar with), but quite unpleasant 
as it concerns their administrative simplicity. Certain aspects of LoLaLi (such as 
glosses) provide the system with information-seeking simplicity. Other aspects 
(such as the domain-specific terminology and rather complex relational 
semantics) make LoLaLi uneasy in the information-seeking simplicity. LoLaLi’s 
administrative simplicity is not good, since it requires much technical knowledge. 
Thus, the LCSH/SAO thesaurus and LoLaLi ontology are similar as their 
simplicity is concerned: with respect to simplicity, neither of the SH-systems enhances the 
IR-effectiveness.         

LCSH is pretty strong in serendipity as it concerns the large number of the 
narrower and the related terms. SAO is, however, rather fragile in that aspect of 
serendipity, since the number of the related and the narrower terms in that system 
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is low. LCSH is less good in serendipity as it concerns its informing about the 
interdisciplinary dimensions of its subject headings. The same holds for SAO. 
According to our theoretical analysis, LoLaLi is excellent in serendipity due to 
the large number of the narrower and the related terms, as well as the more 
domain-specific relational semantics and the specifications of the various types of 
narrower terms. Moreover, for many of its subject headings, LoLaLi provides the 
alternatives from the related disciplines of the domain, pointing out the 
interdisciplinary dimensions. Consequently, LCSH and LoLaLi enhance the IR-
effectiveness by means of their strong serendipity, whereas this aspect of 
enhancing the IR-effectiveness is not SAO’s strongest feature.   

The broad-sense interoperability of LCSH is excellent, at least for a given 
number of subject headings. The LCSH’s narrow-sense interoperability is good, 
as it concerns the system’s access to the library catalogues all around the world 
(which provides indirect access to the wide-ranging SH-systems of the library ca-
talogues). The narrow-sense interoperability of LCSH is less good as it concerns 
direct access to the domain-specific SH-systems. As a consequence, LCSH’s 
interoperability improves recall but is less strong in improving precision, since the 
access to the domain-specific systems is missing.  

SAO’s broad-sense interoperability is weak: the system does not refer to other 
relevant SH-systems, except to LCSH, even in the authority records for its subject 
headings. The narrow-sense interoperability of SAO is not bad, even if indirect. It 
provides direct access to LIBRIS, a system rather strong in interoperability. 
LIBRIS connects to all Swedish University Libraries and to the National Library 
of Sweden and these libraries have access to a number of domain-specific SH-
systems. However, since SAO does not itself inform about the names of the rele-
vant domain-specific SH-systems, a user without the domain expertise would 
have difficulties in finding the LIBRIS-ways to the domain-specific systems. 

LoLaLi’s interoperability is focused on the system’s future access of the elec-
tronic Handbook of logic. Due to the handbook’s comprehensive domain content, 
that aspect of LoLaLi’s interoperability would enhance the IR-effectiveness. 
Nevertheless, LoLaLi does not yet provide access to the electronic handbook. 
Neither is it possible to access (directly or indirectly) other relevant SH-systems. 
Therefore is LoLaLi’s interoperability weak.  

We may conclude that LCSH enhances the IR-effectiveness by means of both 
its narrow-sense and its broad-sense interoperability. SAO enhances the IR-
effectiveness by its indirect narrow-sense interoperability, whereas its broad-sense 
interoperability does not work that way. LoLaLi’s low interoperability does not 
enhance the IR-effectiveness. 

Table 1 represents the results of the theoretical analysis discussed above in a 
nutshell. It shows which of the PSSSI properties are the most significant for the 
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SH-systems we have analyzed, and if these properties enhance the IR-
effectiveness by increasing recall or precision of the corresponding IR-system.  

 

Table 1: The most significant PSSSI-properties of the SH-systems with regard to enhancement of 
the IR-effectiveness 

 
 The PSSSI-

properties 
LCSH SAO LoLaLi 

predictability recall recall  

scalability   precision and recall 

simplicity    

serendipity recall and precision 
(weak interdiscipli-
nary aspects) 

 recall and precision 
(strong  interdiscipli-
nary aspects) 
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interoperability recall and precision recall and 
precision  
(low broad-sense 
interoperability)  

 

 
 

6.1.3. Would a Combination of Thesauri (Such as LCSH/SAO) and 
Ontologies (Such as LoLaLi) Enhance the IR-effectiveness?      
The results of the theoretical analysis suggest that both LCSH and SAO would 
profit from being stronger in the domain-specific scalability, characteristic of 
LoLaLi. The improved scalability would take out the best achievements of LCSH 
predictability and would thus enhance both recall and precision. It would 
therefore significantly enhance the IR-effectiveness of that system. Even the 
serendipity of LCSH (although rather strong in itself) would be improved if the 
domain-specific ontologies such as LoLaLi would be accessible from the 
thesaurus: ontologies call attention to interdisciplinary dimensions of subject 
headings, which is important in enhancing the IR-effectiveness. A direct access to 
variety of the domain-specific ontologies would significantly increase LCSH’s 
interoperability and would consequently enhance the IR-effectiveness.  

SAO’s serendipity needs to be improved in the same way. Additionally, SAO 
would profit from a relational semantics more similar to LCSH in including a 
larger number of narrower terms. Moreover, it would be good if SAO included a 
number of alternative terms from other sources in the authority format, as LCSH 
does. SAO’s broad-sense interoperability would be better in enhancing the IR-
effectiveness if it contained references to other relevant domain-specific sources 
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in its authority format notes, as LCSH does. SAO’s narrow-sense interoperability 
would be improved if it provided direct access to a number of domain-specific SH-
systems. 

Even if predictability is not the best feature of ontologies such as LoLaLi, 
their predictability is reasonable enough. When combined with the strong domain-
specific scalability, the predictability of such systems enhances the IR-
effectiveness. However, LoLaLi would profit from better broad- and narrow-sense 
interoperability, similar to LCSH. For a better enhancement of the IR-
effectiveness by means of interoperability, LoLaLi would need both to provide 
access to other domain-specific SH-systems, and to be accessed from other wide-
ranging or domain-specific SH-systems.   

The theoretical analysis has also suggested that all the three systems would in 
a better way enhance the IR-effectiveness if their administrative simplicity would 
be improved. To achieve that goal, a more substantive cooperation between libra-
rians (having the knowledge necessary for developing and using the SH-systems 
in libraries) and other domain specialists (having the other domain-specific 
knowledge) would be necessary.  

6.2. The Results of the Empirical Analysis 

6.2.1. What is the IR-effectiveness? 
Some results of our empirical analysis suggest that the universal definition of the 
IR-effectiveness we have achieved in our theoretical analysis (se pages 17-18 and 
25), would not be valid for all purposes of information seeking, all information 
needs and all information-seeking situations. The interview results have suggested 
that the definition may be taken as a good starting point. Nevertheless, to be able to 
grasp the dynamic of the IR-effectiveness, we should be aware of the following:  

High level of recall and high level of precision do not necessarily exclude each 
other. It is possible to develop IR-systems that provide (even if not simulta-
neously) both high level of recall and high level of precision. [A similar type 
of reasoning may be found in some theoretical approaches, e.g. Fugman 1993.]  

Relative to varying contexts of information seeking, information needs and di-
verse user groups, the IR-effectiveness may be defined in various ways, as it 
concerns the balance between recall and precision. In some contexts, the IR-
effectiveness would lead to a good balance between the moderate level of re-
call and precision. In other contexts, the IR-effectiveness would be expected 
to provide a high level of recall with low precision; yet in other contexts we 
would expect a high level of precision with low level of recall; an additional 
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possibility is that the IR-effectiveness guarantees high level of recall and 
assigns the level of precision to every document retrieved.  

The IR-effectiveness may also be defined as the IR-system’s ability to make it 
possible for the user to choose the level of recall and precision, relative to a 
particular information-seeking context. 

6.2.2. How Do the PSSSI-properties Enhance the IR-effectiveness?  

Predictability 
Almost all the persons interviewed agree that predictability is not that important 
for increasing the IR-effectiveness. The stable and consistent structure of the sys-
tem cannot in itself guarantee that the SH-system enhances the IR-effectiveness. 
One of the cataloguers has even argued that too strong predictability may decrease 
the IR-effectiveness, since it makes the system insensitive to the domain-specific 
variations.  

However, one person who has worked with the maintenance of SAO and one 
researcher in philosophy has claimed that strong predictability (exemplified in the 
stable and consistent syntactic and semantic structures) is necessary for enhance-
ment of the IR-effectiveness. Without such type of strong predictability and with 
regard to the numerous developments of the domain-specific syntactic and seman-
tic structures, the SH-systems entail a risk of implying too specific terminology, 
confusion and inconsistency in the maintenance of the system. Consequently, SH-
systems weak in predictability may imply decrease of both recall and precision. It 
may therefore be important to think about additional dimensions of predictability. 
For instance, the SH-system may exactly define the degree of domain-specificity, 
e.g. by defining the level of specifying its narrower terms. Another additional pre-
dictability feature is to define exactly the user group(s) and the type of 
information needs to which the system is aimed.   

Scalability 
Almost all the interview participants agree that scalability increases the IR-
effectiveness since it leads to a large number of domain-specific subject headings. 
Two aspects of scalability, missing from our theoretical analysis, have the inter-
view participants pointed out as relevant for enhancement of the IR-effectiveness. 
Scalability with regard to document types to which subject headings are related is 
significant. Accordingly, the terms of SH-systems should be suitable for seeking 
varying types of documents, e.g. books, journal articles, chapters in books and 
chapters in teaching materials. That type of scalability increases both recall and 
precision. Moreover, scalability with regard to different types of user groups and 
the various types of information needs also improve the IR-effectiveness. SH-
systems with that type of scalability may increase both recall (in increasing the 
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number of documents retrieved from the catalogue, relevant for the specific user 
group and the specific information needs) and precision (in increasing the number 
of documents precisely relevant to the user group and the information needs, 
among the documents retrieved). 

Simplicity 
The interview participants have agreed that simplicity is important for enhance-
ment of the IR-effectiveness. If a SH-system is too complicated, or if it requires 
too much domain-specific knowledge, it is impossible to find the information in it 
and to use it in information retrieval.  

Serendipity 
All the persons interviewed find serendipity important for enhancement of the IR-
effectiveness since it provides good insights in the alternative information-seeking 
terms. These alternative terms may point out the interdisciplinary aspects of the 
subject heading and lead the user to the related disciplines relevant for his/her in-
formation seeking. Particularly, if the domain is interdisciplinary, it is necessary 
that the SH-systems stress the interdisciplinary aspects. As it concerns non-
interdisciplinary domains, pointing out the interdisciplinary aspects might be con-
fusing and result in a too high level of recall and a too low level of precision. The 
interview participants have identified an additional aspect of serendipity. For en-
hancement of the IR-effectiveness, it is important that the SH-systems suggest a 
variety of alternative information-seeking terms, not only in the language of the 
SH-systems, but in other international languages. Such a feature clearly improves 
the level of recall and the level of precision since it guarantees a better access to 
the documents written in various languages.  

Interoperability 
Almost all interview participants permit that interoperability is the most important 
among the PSSSI-properties as it concerns the enhancement of the IR-
effectiveness. It opens up not only a possibility to access a large number of 
precise terms used in the other systems, but also a possibility to analyze the 
relational structures of the other relevant SH-systems. These possibilities may 
thus improve the weak or complete the strong PSSSI-aspects of the initial SH-
system.        

6.2.3. In which Way Do the Analyzed SH-systems Comply with the 
PSSSI-properties? 
All the interview participants agree that predictability of LCSH and SAO is strong 
due to the rigorous syntactic and semantic structure of the systems. LoLaLi’s 
semantic and syntactic structure is not that firm. It is rather adjusted to the 
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specific semantic and syntactic principles behind the domain of logic that the 
system comprises. However, LoLaLi has the same ground relational structure as 
LCSH/SAO, since its basic conceptual relations are the relations of broader, 
narrower and the related term. Therefore is LoLaLi’s predictability not that weak.  

Besides the strictly defined syntactic and semantic rules, LCSH and SAO 
follow the Literary Warrant, and a number of the corresponding recommendations 
for the ways of applying it, which further constrains the ways of including new 
subject headings or formulating those already existing in the systems. Addition-
ally, if a subject heading should be included in SAO, it has to have its corres-
ponding term in LCSH.  

Even if LoLaLi’s vocabulary and the relational structure seem to be very 
domain-specific and therefore changeable in accordance to the domain-specific 
variations, the glosses make the system more predictable. An additional advantage 
is that the glosses are concise and defined in a common-sense language. All cata-
loguers and researchers find glosses very important for their own work and for 
improvement of the IR-effectiveness: the glosses make it easier to understand the 
exact meaning and the range of the concept, and to differentiate it from, as well as 
to relate it to, the other similar terms. According to the cataloguers and the re-
searchers, the fact that both LCSH and SAO do not contain glosses is a big harm 
on their predictability. LCSH/SAO’s rigorous rules may in a certain degree even 
decrease the IR-effectiveness since they may decrease precision. 

The empirical analysis suggests that scalability of LoLaLi is good since its 
syntax and semantics allow variations corresponding to the domain specific 
knowledge structure and terminology. As a consequence, LoLaLi contains better 
information on the domain of its interest, which is extremely important for en-
hancing the IR-effectiveness. It is different with LCSH/SAO: the domain specific 
information is in these systems put into the Procrustean bed of the general, in ad-
vanced defined syntax and semantic rules assumed to be equally valid for all do-
mains. This may significantly decrease the systems’ enhancement of precision, 
which, in combination with the potential decrease of precision by means of too 
strong predictability, may lead to very low precision and thus to weak IR-
effectiveness. On the other hand, a good aspect of LCSH/SAO’s scalability is the 
fact that both systems contain subject headings for children. In that way, the sys-
tems partly take care of the scalability with regard to different user groups.  

As it concerns simplicity, all the interview participants find LoLaLi less sim-
ple than LCSH/SAO since it requires more domain-specific knowledge for getting 
relevant information out of it. Many of the interviewed persons, except the re-
searchers, find it particularly difficult to grasp the types of relations and the com-
plete relational structure of LoLaLi. The LoLaLi glosses make the system easier 
to use, though. All the cataloguers and the people working on construction and 
maintenance of SAO are rather used to SAO (some of them also to LCSH) and 
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maybe therefore do not mention the specific library-and-information-science 
knowledge necessary for obtaining valuable information out of these systems, 
which is something that the interviewed researchers rapport on. The complexity of 
knowledge and experience necessary for taking out the information contained in 
LCSH/SAO and LoLaLi may decrease the IR-effectiveness. 

The interview participants think that LCSH’s good serendipity is achieved 
mostly due to the enormous number of documents in the LC collection. The 
Literary Warrant then stimulates a large number of subject headings and a large 
number of narrower terms, as well as a relatively large number of related terms in 
the SH-system. Consequently, LCSH’s serendipity contributes to enhancement of 
both recall and precision.  

It is different with SAO, since there are no that many books in LIBRIS, the 
system to which SAO’s rule of Literary Warrant refers. The most important for 
improving SAO’s serendipity would be to include a larger number of narrower 
and related terms, but also to include related terms in different languages, mostly 
in English, since the terminology of logic, as well as the terminology of many 
other domains that the system comprises is not defined in Swedish. It is good that 
each subject heading in SAO has its counterpart in LCSH, but it would be good to 
know about the subject headings used in other systems. LCSH may in certain cir-
cumstances be experienced as if it dominates SAO too much and sometimes even 
restricts introduction of new subject headings (in the cases that the subject head-
ings cannot be found in LCSH).  

All the participants in the interviews find that LoLaLi’s serendipity is good 
due to the extremely large number of narrower and related terms, but also due to 
the well specified conceptual relations. Moreover, LoLaLi provides good infor-
mation about the interdisciplinary aspects of its subject headings. It provides the 
best information about the domain of logic, which enhances the IR-effectiveness, 
because it helps the user to specify what s/he is looking for and how to find the 
relevant documents. The interview participants think that serendipity of LCSH 
and SAO should in a better way enhance the IR-effectiveness if improved in 
informing about the interdisciplinary aspects.  

Concerning the ways in which the SH-systems conform to interoperability, it 
is interesting to notice that neither of the interview participants has considered the 
possibility of accessing the other SH-systems from LoLaLi, but only the possibil-
ity of accessing LoLaLi from the other systems. Maybe therefore they have not 
expressed too much surprise regarding the LoLaLi’s low interoperability. Some of 
the interview participants find though, that finishing the project of connecting 
LoLaLi to the electronic handbook of logic would make the system stronger in 
improving the IR-effectiveness.  

Unexpectedly, the persons who worked with the development and the main-
tenance of SAO seem not to be much aware of the source notes in field 670 and 
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675 of the MARC format for the authority records in LCSH, the notes that com-
prise a lot of information about the other relevant SH-systems or handbooks con-
sulted (which concerns the broad-sense interoperability). Only two of the inter-
viewed cataloguers are familiar with and regularly avail themselves of the source 
notes in LCSH. This is maybe due to the fact that SAO’s authority records for 
subject headings do not at all contain these fields and many of the cataloguers in-
terviewed work almost only with SAO. According to one of the cataloguers fa-
miliar with LCSH’s source notes, LCSH is the most advanced in interoperability 
among the three SH-systems analyzed, due to the well represented fields 670 and 
675 in the authority records. The interview participants have not commented on 
the external interoperability of LCSH. Some of them have pointed out SAO’s 
good indirect access of the other SH-systems due to its access to LIBRIS.   

6.2.4. Would a Combination of Thesauri (Such as LCSH/SAO) and 
Ontologies (Such as LoLaLi) Enhance the IR-effectiveness? 
According to the results of the empirical analysis, such a combination would be 
very important for enhancement of the IR-effectiveness. All the cataloguers and 
the researchers interviewed are very positive to the idea and have enthusiastically 
pointed out the advantages of such a project. It would make it possible for cata-
loguers to describe documents in a more adequate way. It would enable catalogu-
ers and other users to combine the wide-ranging and the domain-specific SH-
systems. It would guarantee better information about the varying domains and the 
related documents. It would ensure a comparison between subject-headings in 
different languages and a possibility to access domain-specific glosses. It would 
be possible to compare varying relational structures of these systems. The combi-
nation would keep the simple structure of the wide-ranging SH-systems but would 
also provide access to more complex structures of the domain-specific systems 
when necessary. All these advantages would make it possible to meet diverse in-
formation needs of various user groups.  

Which way would be the best way to combine thesauri and ontologies is a 
more controversial question. All persons interviewed seem to agree that the 
mapping principle would not work, since it is difficult to map the terms from con-
ceptual structures based on different levels of relational hierarchies. It would also 
be impossible to keep the dominance of the Literary Warrant in the SH-systems 
developed in libraries. Consequently, it would be impossible to formulate unique 
indexing norms and rules. Such a type of inconsistency might imply too much 
decrease in the IR-effectiveness.  

The interview participants agree that interoperability would be best improved 
as a result of direct access to the variety of related SH-systems. However, the per-
sons who worked with development and maintenance of SAO, one researcher and 
one cataloguer stress practical difficulties of that approach. It may be too expen-
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sive and too complicated to carry out the project. There are too many ontologies 
and all of them are rather dynamic enterprises that imply a lot of changes in time. 
It would therefore be necessary that the persons who maintain the wide-ranging 
systems are updated about all the new pertinent ontologies and all the relevant 
changes in them. That would imply certain level of subjectivity in choosing the 
ontologies to connect to the wide-ranging systems. The interview participants 
who share such an attitude think that the best solution would be to supply links to 
relevant ontologies at the meta-level, in the meta-library systems such as LIBRIS 
or LC catalogue, or even to place them on library home-pages.    

Nevertheless, all cataloguers and almost all researchers interviewed find the 
idea of providing the direct access to the variety of relevant SH-systems construc-
tive and extremely important for the purposes of their own work and for the con-
sequent enhancement of the IR-effectiveness. It would therefore be worth to 
invest the required energy, time and costs. 

Many of the interview participants agree that a necessary condition for in-
itiating the developments of the SH-systems is a fruitful cooperation between spe-
cialists from the variety of pertinent disciplines. The cooperation would need to 
be grounded in the aim of creating a universal human horizon that would 
transcend the limits of personal, specific domain-focused interests and ways of 
thinking.      

 6.3. Comparing the Theoretical and the Empirical Results  
It seems as if the results of our theoretical analysis have found their counterparts 
in the results of our empirical research. The most significant difference is 
expressed in the claim, resulting from the empirical research, that the IR-
effectiveness cannot always be defined as a balance between the moderate level of 
recall and precision, as suggested in the theoretical analysis. The ways of balanc-
ing between recall and precision are relative to the varying information needs, 
various user groups and the types of IR-systems to which the terminology of SH-
systems is applied.  

All the three groups interviewed (the persons working with development and 
maintenance of SAO, the cataloguers and the researchers) have approximately 
similar requirements on the SH-systems with regard to the IR-effectiveness. Cat-
aloguers seem to be most interested in strong interoperability of SH-systems since 
that would be the most profitable for their own work.  

It is interesting to notice that persons working with maintenance of SAO and 
cataloguers are equally focused on SAO and do not often use other SH-systems 
(except two of the cataloguers who are very fond of LCSH). It seems as if the re-
searchers do not use SH-systems in their information-seeking. Only one of them 
was familiar with LCSH/SAO or LoLaLi before the interview. However, after the 
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information resulting from the interview experiences, they seem to consider the 
systems useful for their professional activities. This implies that better education 
in information seeking by means of SH-systems is necessary.  

Concerning the ways in which PSSSI-properties contribute to enhancement of 
the IR-effectiveness, the result of the empirical analysis almost coincide with the 
results of the theoretical analysis. However, the empirical analysis makes us 
aware of the additional aspects of the PSSSI-properties important for the IR-
effectiveness, and missing in the theoretical analysis. Besides the stable and con-
sistent syntactic and semantic rules that the theoretical analysis defines as the 
main dimensions of predictability, the empirical analysis emphasizes glosses as an 
important feature of predictability. The empirical analysis has also accentuated 
two additional aspects of scalability: the scalability arising from the adjustment of 
SH-systems to various user groups and the varying information-seeking needs; the 
other one results from the adjustment to the varying types of documents.  

The theoretical and the empirical analysis assess the simplicity in the same 
way: administrative simplicity may increase the IR-effectiveness, whereas the 
information-seeking simplicity may indirectly increase it.  

The results of the empirical analysis match the results of the theoretical analy-
sis in suggesting that serendipity enhances the IR-effectiveness when it is based 
on a large number of narrower and related terms, on rich domain-specific 
vocabulary and on the domain-specific relational structure. The empirical analysis 
supports the conclusion of the theoretical analysis that the interdisciplinary 
aspects of subject headings are an important aspect of serendipity. It adds though 
that it is important only if the very domain in question is an interdisciplinary 
domain. Otherwise, the interdisciplinary aspects may decrease the IR-
effectiveness.  

Similarly to the theoretical analysis, almost all the interview participants think 
that interoperability is the most important property of SH-systems. It may 
successfully replace all the other properties of SH-systems necessary for 
enhancement of the IR-effectiveness.          

Concerning the ways in which the three SH-systems conform to the PSSSI-
properties, the comparison between the theoretical and the empirical results implies that:  

LCSH is strong in enhancing the IR-effectiveness mostly due to its improvement 
of recall. To be better in improvement of precision, this system would profit from:  

(1) improving its predictability by means of glosses;   

(2) improving its scalability by allowing the domain-specific adjustments of 
its syntactic and semantic rules and norms, and the adjustments to various 
user groups, various information needs; and various document types; 
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(3) improving its administrative simplicity so that the domain-specialists may 
work with the system without being experts in library and information science; 

(4) improving its strong serendipity by supplying interdisciplinary 
connections between the related subject headings belonging to different 
disciplines of interdisciplinary domains, and by supplying the counterpart 
terminology in world languages other than English;  

(5) improving its interoperability by saving its strong broad sense 
interoperability and providing the access to domain-specific thesauri 
and/or ontologies.  

SAO is, with respect to the fact that it is a historically young SH-system, strong in 
improving the IR-effectiveness mostly due to its improvement of recall. It may 
though be better both in recall and in precision. The system would therefore profit 
from: 

(1) improving its predictability, scalability and simplicity in the same way as LCSH; 

(2) improving its serendipity by providing a larger number of narrower and re-
lated terms, in providing the interdisciplinary connections between the re-
lated subject headings belonging to different disciplines of interdiscipli-
nary domains, and by supplying corresponding subject headings in other 
world languages than only Swedish and LCSH’s English; 

(3) improving its broad-sense interoperability by supplying the source notes in 
fields 670 and 675 of the MARC format for the authority records;  

(4) improving its narrow-sense interoperability by providing direct or indirect 
access to domain-specific thesauri and/or ontologies. 

LoLaLi ontology is strong in improving the IR-effectiveness (as it concerns the 
domain of logic), due to its enhancement of both recall and precision. To improve 
its IR-effectiveness, the system would profit from: 

(1) improving its scalability by altering its terms relative to the varying docu-
ment types; 

(2) improving its information-seeking simplicity so that varying user groups 
may profit from it; 

(3) improving its serendipity by suggesting the subject heading counterparts 
in world languages other than English; 
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(4) improving its weak interoperability by providing access to LoLaLi from 
the wide-ranging SH-systems, and/or by accessing the other SH-systems 
from LoLaLi, as well as by providing access to some relevant IR-systems. 

The comparison between the theoretical and the empirical results also implies that 
the future development of SH-systems, with regard to their enhancement of the 
IR-effectiveness, requires cooperation between specialists working in different 
domains. Such cooperation might take responsibility for saving, structuring and 
making available the treasure of all the diverse and beautiful ways of conceptua-
lizing our human world, knowledge and experience.     

6.4. Discussing the Limits of the Research Results and the 
Prospects for Future Research 
As all other research results, the results of our study are the outcome of a human 
endeavor. They are thus grounded in certain assumptions of time, culture and a 
specific type of consciousness. Such a venture, as all the other human ventures, 
cannot be universally valid. But we may make it stronger if we restrict the scope 
of its validity and reflect on its most significant limitations.  

The theoretical results are the consequence of studying the three SH-systems 
as representative for other similar structures. We have been focused on the 
domain of logic. Two of the SH-systems studied are written in English and one in 
Swedish. We do not know if the similar studies of other types of SH-systems, with 
focus on other domains or other languages, would give the same results. It would 
be interesting to conduct such comparative studies in future.  

Concerning the results of our empirical study, it is important to consider re-
presentativeness of the interview group, as well as the limits of the methodology 
we have used. We have interviewed a small group of people working with the de-
velopment and maintenance of SAO (and thus indirectly with LCSH). We have 
not interviewed the corresponding group working directly with development and 
maintenance of LCSH or LoLaLi. We have interviewed only cataloguers working 
in Uppsala University Library. We have interviewed only researchers who work 
with logic and linguistics at Uppsala University. All the interview participants, 
except one, are native Swedish speakers and belong to Swedish culture. 
Interviews with a more international and professionally more diverse group (that 
would include people working directly with LCSH and LoLaLi, or people used to 
other SH-systems) may lead to different results. Such comparative studies would 
also be interesting for future research.  

Internal methodological limits of our empirical study concern reliability of 
our own methodological approach. The time we have had at our disposal has not 
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allowed us to do the interrater reliability test. Such a type of test would control if 
our own interpretation of the interview content would coincide with the ways in 
which other relevant persons would interpret that content. We have, however, 
been through a certain kind of interrater reliability test, in sending the interpreted 
interviews to the participants so that they could have reacted on eventual misinter-
pretations. The limitations of time have also disabled us to do the test-retest relia-
bility. Such a test would analyze if the attitudes expressed in the interviews are 
the constant attitudes of the persons interviewed, or if these attitudes have been 
dominating due to varying contextual features of the interview situations. The 
test-retest reliability would consist in conducting the same interview with the 
same persons after a given period of time and in comparing the later answers with 
the answers obtained in the initial interviews.  

The empirical analysis also has some external methodological limits: we have 
not compared our empirical results with the results of the related analyses based 
on other methodologies. It would be interesting to compare our results with out-
comes of pertinent quantitative studies. Moreover, it would be inspiring to com-
pare our empirical results with the pertinent experimental approach. (Chowdhury 2004, 255-
278).  

All these reliability tests are, naturally, beyond the allowed-time-and-space 
scope of this essay. They are certainly interesting as a future project of extending 
and grounding the research horizon of this work. We may argue that the results of 
our analysis are valid and reliable for the defined theoretical and methodological 
range. As usual in honest research practice, the awareness of the ways in which 
the theoretical and methodological assumptions restrict the span of validity and 
reliability only makes the results of the research experience more serious and convincing.         
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7. Summary 

The present work is a comparison between two types of subject headings systems 
(SH-systems), namely, thesauri and ontologies, with regard to their enhancement 
of the information-retrieval effectiveness (the IR-effectiveness). We have been 
focused on the Library of Congress Subject Headings (LCSH) and Svenska 
ämnesord (SAO) as representative thesauri. The Logic and Language Links 
Ontology (LoLaLi) have we chosen as a representative ontology. Since LoLaLi is 
constructed for the domain of logic, it has been natural to focus on that domain.    

We have relied on the classical definition and claimed that the IR-
effectiveness may be expressed as a good balance between the moderate level of 
recall and precision. The recall is the ability of the information-retrieval system 
(IR-system) to retrieve as many relevant documents from the relevant documents 
the IR-system comprises. The precision is the ability of the IR-system to retrieve 
as many specifically relevant documents among the documents retrieved.  

We have defined the following PSSSI-properties that SH-systems should con-
form to, so as to enhance the IR-effectiveness: predictability, scalability, simplic-
ity, serendipity and interoperability. The property of predictability guarantees that 
a SH-system has a stable and consistent syntax and semantic structure. Scalability 
assures that the SH-system is flexible so as to enable the domain-specific varia-
tions in knowledge and document presentation. Simplicity guarantees that the SH-
system is easy to use both as it concerns its maintenance and administration, as 
well as the varying purposes of information seeking. Serendipity is the system’s 
ability to make the user aware of the variety of terms relevant for the initial query. 
Interoperability provides information about other pertinent SH-systems, and a 
possibility to access these systems from the initial SH-system.  

We have carried out a theoretical and an empirical study in trying to answer 
the following research questions:  

In which way do the PSSSI-properties enhance the IR-effectiveness?  

How do the ways of constructing LCSH/SAO thesauri and LoLaLi ontology 
comply with the PSSSI-properties and contribute consequently to enhance-
ment of the IR-effectiveness?  
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Is it possible to combine the construction rules of thesauri (such as LCSH/SAO) 
with the rules of constructing ontologies (such as LoLaLi) so as to (even 
better) enhance the IR-effectiveness?  

In general, the results of the theoretical analysis agree with the results of the em-
pirical study. The most significant difference concerns the definition of the IR-
effectiveness. According to the results of the empirical study, the IR-effectiveness 
cannot always be defined as a balance between the moderate level of recall and 
precision. Even if these two features definitely determine the IR-effectiveness, the 
way of balancing them is relative to the varying information needs and to the IR-
systems to which the terminology of the SH-systems is applied. Otherwise, the 
comparison between the theoretical and the empirical results puts forward that: 

LCSH is strong in enhancing the IR-effectiveness mostly due to its improvement 
of recall. To be better in improvement of precision, this system would profit from:  

(1) improving its predictability by means of glosses;   

(2) improving its scalability by allowing the domain-specific adjustments of 
its syntactic and semantic rules and norms, and the adjustments to various 
user groups, various information needs; and various document types; 

(3) improving its administrative simplicity so that the domain-specialists may 
work with the system without being experts in library and information science; 

(4) improving its strong serendipity by supplying interdisciplinary 
connections between the related subject headings belonging to different 
disciplines of interdisciplinary domains, and by supplying the counterpart 
terminology in world languages other than English;  

(5) improving its interoperability by saving its strong broad sense 
interoperability and providing the access to domain-specific thesauri 
and/or ontologies.  

SAO is, with respect to the fact that it is a historically young SH-system, strong in 
improving the IR-effectiveness mostly due to its improvement of recall. It may 
though be better both in recall and in precision. The system would therefore profit from: 

(1) improving its predictability, scalability and simplicity in the same way as LCSH; 

(2) improving its serendipity by providing a larger number of narrower and re-
lated terms, in providing the interdisciplinary connections between the re-
lated subject headings belonging to different disciplines of interdiscipli-
nary domains, and by supplying corresponding subject headings in other 
world languages than only Swedish and LCSH’s English; 
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(3) improving its broad-sense interoperability by supplying the source notes in 
fields 670 and 675 of the MARC format for the authority records;  

(4) improving its narrow-sense interoperability by providing direct or indirect 
access to domain-specific thesauri and/or ontologies. 

LoLaLi is strong in improving the IR-effectiveness (as it concerns the domain of 
logic), due to its enhancement of both recall and precision. To improve its 
enhancement of the IR-effectiveness, the system would profit from: 

(1) improving its scalability by altering its terms relative to the varying 
document types; 

(2) improving its information-seeking simplicity so that varying user 
groups may profit from it; 

(3) improving its serendipity by suggesting the subject heading counter-
parts in world languages other than English; 

(4) improving its weak interoperability by providing access to LoLaLi 
from the wide-ranging SH-systems, and/or by accessing the other SH-
systems from LoLaLi, as well as by providing access to some relevant 
IR-systems. 
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Appendix 1: The Letter with the Questions We 
Have Sent to the Interview Participants 

Min BoI mastersuppsats (Thesauri or Ontologies? Or Both?) är en jämförelse av, 
å en sida, SAO:s beskrivning av logisk terminologi och, å andra sida, en 
ämnesordsontologi för ämnet logik. Ontologin heter LoLaLi (Logic and Language 
Links) och har utvecklats i samarbete mellan Amsterdam Universitet och Elsevier 
Science år 2002-2004.  

 Uppsatsens (och då mitt eget) mål är INTE att komma fram till en slutsats 
som skulle prioritera ett av de två ämnesordssystem, utan att analysera på vilket 
sätt deras olika egenskaper bidrar till effektiv informationsåtervinning.  

 Om Du har tid och möjlighet, skulle det vara mycket fint om du inom de 
elektroniska versionerna av både SAO (http://www.kb.se/bibliotek/svenska-
amnesord;) och LoLaLi ontologin (http://staff.science.uva.nl/~caterina/LoLaLi; 
följ länken ”The LoLaLi map”) försöker hitta några av följande begrepp:  
 
”attityd (attitude)”, "parakonsistent logik (paraconsistent logic)", "adaptiv logik 
(adaptiv logic)", "informell logik (informal logic)", "symbolisk logik (symbolic 
logic)", "intuitionistisk logik (intuitionistic logic)", "modal logik (modal logic)", 
"intelligens (intelligence)", "kognition (cognition)", "agenter (agents)", "logik 
(logic)", "kritiskt tänkande (critical thinking)", "programmering (programming)", 
"mängdteori (set theory)".   

Inom LoLaLi kan man, tyvärr, inte ännu skicka frågor om enstaka ord, men man 
kan, på ett ganska bra sätt, bläddra (browse) i ordsystemet. Rörande din sökning 
av de ovan angivna begrepp (och dokument som handlar om det), samt i relation 
till din arbetserfarenhet med och kunskap om ämnesordsindexering - eller 
informationssökning - och SAO, kommer jag att fråga Dig: 

[Questions to the persons who have been working with constructing 
and maintaining SAO, and to the cataloguers:] 

(1) Vad tycker du om begreppsurval inom SAO/LoLaLi?  

(2) Vad tycker du om den logiska strukturen (begreppsrelationer, som exempelvis 
överordnade, underordnade, relaterade, synonyma, numrerade termer) inom SAO/LoLaLi? 
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(3) Vad tycker du om begreppsbeskrivningar inom SAO/LoLaLi? 

(4) Hur bra beskriver SAO/LoLaLi ämnet "logik", med hjälp av respektive 
begreppsstrukturer och -beskrivningar? 

(5) Hur bra information får man om tvärvetenskapliga aspekter hos logiska 
begrepp inom SAO/LoLaLi? 

(6) Kräver någon av dessa två system mer kunskap än det andra för att du som 
ämnesordsadministrator/katalogisator skulle kunna använda det? 

(7) Skulle det vara intressant, relevant och framförallt möjligt att kombinera SAO 
och LoLaLi, för dig och dina arbetsuppgifter? 

(8) Är SAO/LoLaLi mer recall/precision vänligt? 

(9) Vilka egenskaper hos SAO/LoLaLi systemet anser Du vara de viktigaste för 
en effektiv informationsåtervinning? 

(10) Vilka dimensioner av SAO systemet inser du vara de viktigaste för en effek-
tiv informationsåtervinning: 

(a) bevarandet av systemets struktur 
(b) olika användargruppers informationsbehov 
(c) möjligheten för en adekvat dokumentpresentation med hjälp av 
systemets ordurval och struktur? 

  (d) möjligheten at få en adekvat domänpresentation inom systemet 
(e) möjligheten att relatera begrepp ur en domän till andra relaterade 
domäner, inom systemet 
(f) möjligheten att relatera ämnesordssystemet till andra relaterade

 ämnesordssystem?  

(11) Tycker du att samarbete mellan forskare inom olika domän och 
ämnesordssystemutvecklare skulle vara möjligt och bra för konstruering av 
thesauri/ontologier? 

 [Questions to the researchers:]  

(1) Enligt din kännedom av domän ”logik” och dokument som handlar om logik, 
tycker du att SAO/LoLaLi återspeglar domänens/dokumentenas terminologi 
på ett bra sätt?  

 (2) Vad tycker du om den logiska strukturen (begreppsrelationer, som exempelvis 
överordnade, underordnade, relaterade, synonyma, numrerade termer) inom SAO/LoLaLi? 

(3) Vad tycker du om begreppsbeskrivningar inom SAO/LoLaLi? 

 (4) Finns det många dokument som man inte skulle kunna hitta (i ett exempelvis 
biblioteksinformationssystem), om man som sökningsord använder enbart den 
motsvarande terminologin från SAO/LoLaLi? 
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 (5) Om du nu, inom ett informationssystem (säg en bibliotekskatalog), söker 
dokument som har med de angivna begreppen att göra, och söker dessutom 
dokumenten med hjälp av motsvarande terminologin du har hittat inom 
SAO/LoLaLi - får du som resultat av din sökning: 
 (5a) tillräckligt många relevanta dokument? 
 (5b) tillräckligt specifikt relevanta dokument? 

(6) När det gäller resultat av en dokumentsökning, föredrar du själv att få så 
många dokument som möjligt, eller att få enbart de dokument som är mest specifika? 

(7) Hur specifikt/allmänt beskrivs den logiska terminologin inom SAO/LoLaLi? 

(8) Vilken terminologi (SAO/LoLaLi) gör det möjligt att få fram mer 
dokument/mer specifika dokument? 

(9) Hur bra information får man om tvärvetenskapliga aspekter hos logiska be-
grepp inom SAO/LoLaLi? 

(10) Kräver någon av dessa två system mer kunskap än det andra för att du skulle 
kunna använda det? 

(11) Skulle det vara intressant, relevant och framförallt möjligt att kombinera 
SAO och LoLaLi? 

(12) Skulle du alltid föredra SAO/LoLaLi för din informationssökning? 

(13) Vilka dimensioner av SAO/LoLaLi systemet inser du vara de viktigaste för 
en effektiv informationsåtervinning: 

(a) bevarandet av systemets struktur  
(b) olika användargruppers informationsbehov (ditt eget informationsbehov) 
(c) möjligheten för en adekvat dokumentpresentation med hjälp av 
systemets ordurval och struktur 

  (d) möjligheten att få en adekvat domänpresentation inom systemet 
(e) systemets möjlighet att relatera begrepp ur en domän till andra 
relaterade domäner 
(f) möjligheten att relatera ämnesordssystemet till andra relaterade 
ämnesordssystem?  

(14) Tycker du att samarbete mellan forskare inom ditt område och 
ämnesordssystemutvecklare skulle vara möjligt och bra för konstruering av 
thesauri/ontologier? 
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