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Abstract

Design and construction of index languages should be based on thorough knowledge
and understanding of the environment of the information system and its users. This
study investigates a mixed set of methods (group interviews and word association to
collect data, content analysis and discourse analysis to analyze data) to evaluate
whether these methods together collect the data required for user-oriented thesaurus
construction. Based on a case study we find that the three studies together provide
the needed domain knowledge to define the role of the thesaurus and design the
content. The analysis also provided conceptual knowledge and prepared for the next
step, collecting and analyzing concepts and terms, thus saving resources in the
construction process. In sum, the domain study made it possible to design a thesaurus
reflecting the work environment and its users.

1 Introduction

The purpose of this paper is to demonstrate the usefulness of a multi-pronged domain analysis
for establishing a firm basis for user-oriented thesaurus construction. It has long been
acknowledged that indexing practice and controlled index languages should be based on
knowledge about the information system and its users (Mooers 1958; Soergel, 1974, Soergel,
1985; Aitchison, 1997; Bates, 1998; Jacob & Shaw, 1998). Several aspects must be considered:

e the system users and their information needs and search behavior,

e the subject field,

e the use of language,

¢ the type of data/literature, its quantity, and the available resources.

The literature does not give much advice on how to collect the requisite information about
the environment. Soergel (1985) sketches some approaches to studying information needs as
a basis for information system design. Hjerland (1997) operates with the concept of “domain
analysis” on which system development and improvements should be based. Like Soergel, he
primarily recommends what type of knowledge to gain about the information system and its

users, but gives only few details about what investigative methods to use to collect the
desired knowledge. Jacob and Shaw (1998) recommend the use of structured observation,
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content analysis, work-flow study, and task analysis, but give no details about the exact use
of the methods. Only very few research papers discuss the analysis needed at a
methodological, practical level. The aim of this paper is to take up the thread and evaluate a
mixed set of methods: group interviews and word association to collect data, content analysis
and discourse analysis to analyze the collected data. The idea is to investigate whether these
methods together collect the data required for user-oriented thesaurus construction, and how
it is possible to implement the results in thesaurus design. The methods are tested in a real-
life environment as part of a concrete thesaurus project in a large product-development
company, working within the pharmaceutical industry.

The next section discusses the concept of domain analysis, Section 3 presents the case study and
the study methodology (which was to be tested), Section 4 reports the study findings, and
Section 5 illustrates the usefulness of this type of study for thesaurus construction. Section 6
summarizes the paper.

2. Domain analysis

Controlled index languages like thesauri have an important role in IR as devices which represent
and provide access to documents and information. Both indexers and searchers are guided by the
controlied vocabulary, which provides a map of the given knowledge field and guide the users so
that they choose appropriate index or search terms. The major purpose of a thesaurus is to
provide a map of a given field of knowledge, indicating how concepts and ideas about concepts
are related to one another, and thus to help indexers and searchers to understand the structure of
the field. A thesaurus represents the vocabulary of a specific subject domain, and it is important
to develop the vocabulary according to the domain, the information system, and its users
(Soergel, 1985; Aitchison, 1997, Jacob & Shaw, 1998).

The thesaurus design also depends on indexing policy and practice. The index language should
fit indexing, and decisions concerning the two belong together and cannot be studied
independently. In designing a thesaurus one must decide what indexing method to use, who is
going to do the indexing, and how exhaustive the indexing should be (Jacob & Shaw, 1998). The
focus of this paper is thesaurus construction; the connection to indexing practice will only be
mentioned when necessary. However, an investigation of the information system should cover
both aspects and lead to conclusions about both the index language and indexing practice.

2.1. Perspective: Person-in-situation

In the literature about thesaurus construction, this kind of investigation has no specific name,
and the guides do not prescribe much about what methodology to use. Hjerland (1997) was
among the first to introduce the concept of domain analysis as the basis for design and
improvement of information systems. He works from an activity-theoretical approach, and
for him the object of domain analysis is the development of collective information and
knowledge structures. A typical domain analysis might examine the information structure of
a discipline, including the size of its literature, the distribution of the literature with respect to
various publication forms, its national/international structure, its citation patterns,
disciplinary exchange etc. Hjerland’s concept of domain analysis implies a criticism and
skepticism towards more traditional user studies which he considers to be individualistic and
defective, because they are often based solely on studies of individual users’ information
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needs and information-seeking behavior. In Hjerland’s view, individual knowledge structures
and worldviews are reflections of the objects of the work communities and their role in
society, and individual information needs, mental models, search behavior, and relevance
criteria should be analyzed in this perspective. Tom Wilson developed in 1981 a model of the
information-seeking process, illustrating the factors which are influencing the IR process.
The model illustrates very well that the searcher, trying to find information to satisfy a need,
is bound by barriers of different kinds. Some barriers are personal, others are role-related,
and others again are related to the specific environment in which the searcher is acting
(Wilson, 1999).

Research into social and situational influences on information needs and user behavior has
demonstrated that the situations in which people find themselves have a profound effect on
their information-seeking behavior, but research also shows that high-knowledge users
differed from low-knowledge users, or how users with different cognitive styles interact
differently with information systems. Regardless of the situation of an individual, there are
also individual variables that influence how that person acts (Furnas, 1987; Ingwersen, 1996;
livonen, 1995; Allen, 1997; Bates, 1998, Ennis, Sutcliffe & Watkinson, 1999).

Personal and contextual variables interact during the search process, and the analysis of the
environment of the thesaurus should incorporate the individual as an information seeker
inside a particular environment and in a particular situation. The thesaurus is a tool that
supports the individual user to get an understanding of the structure of the knowledge
domain, and thus domain analysis should cover both the characteristics of the domain in
order to present the view and perspective of the particular knowledge domain in the
thesaurus, and the characteristics of the individuals who are acting in the domain community
to be able to support them in the retrieval process. Individuals are shaped by their education,
by former work experience and by other social and cultural experiences, and even though
they try to adapt to the situation and the environment in which they are acting, they have
been shaped individually and will approach the knowledge domain from an angle which
depends both on their actual situation and on their individual characteristics. Allen (1997)
calls it a person-in-situation approach, and in our view a domain analysis should be carried
out from that perspective.

2.2. Aspects of domain analysis

In the present work, domain analysis is seen as the natural starting point of an iterative
thesaurus construction process which consists of several interacting sub-processes. The
study is based on the following model of the thesaurus construction process:
Determination of context, objectives, content, and design;

Analysis and choice of software;

Collection of concepts and terms to be analysed;

Analysis, choice, and structuring of concepts and terms;

Introduction and test of the thesaurus;

[= AT T SN O T (G RS

Maintenance
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Two types of knowledge are needed for thesaurus construction: domain knowledge and
conceptual knowledge. Domain knowledge covers knowledge about the environment and the
situations in which the thesaurus is going to be used, knowledge about work tasks,
knowledge about information use and information needs, and knowledge about the different
approaches to the subject field. Domain knowledge is essential to defining and designing the
thesaurus. Conceptual knowledge is linguistic, semantic knowledge about naming, form,
meaning and relations between concepts and terms. Conceptual knowledge allows us to
choose, control, and structure the vocabulary of the thesaurus.

The domain in which the thesaurus is going to work may vary, and the investigative design must
be tailored according to the given situation. A domain may be embedded in cultural traditions, in
a professional environment, or in a scientific environment (Jrom, 2000), and domain analysis
must be shaped according to the domain characteristics. In this paper, a company constitutes the
domain. This is a professional work domain, and the analysis focused on investigating the
following factors:

e the nature of the professionals (background, work tasks, information needs, information use,
language use, searching behavior', search problems),

e the subject field (topics, concepts, vocabulary),
o the literature (type, level, quantity), and
¢ the available resources for indexing and thesaurus construction (competence, time).

The main focus has been to get an understanding of the information-related work tasks® and
the derived information needs. In the professional work domain, work-tasks provoke and
have a strong influence on information use and retrieval; to design a tool that supports
professional information searching activities we must consider the professionals’ work tasks
and, most importantly, their understanding and use of information in relation to their work
tasks.

! Wilson (1999) has developed a model of the information seeking and information searching
research areas. The model distinguish between information behaviour, defined as the more
general field of investigation, information-seeking behaviour as a sub-set of the field, particularly
concerned with the variety of methods people employ to discover, and gain access to information
resources, and information searching behaviour, defined as a sub-set of information-seeking,
particularly concerned with interactions between information user and computer-based
information systems. Domain analysis focused on investigating the information searching
behaviour as the thesaurus is going to support information retrieval in computer-based
information systems.

? In this paper a work task is considered as the task either given to, or identified by, a worker. A task has a
recognisable beginning and end, and it contains stimuli and guidelines concerning goals and/or measures
to be taken. A task may have different levels of complexity and may consist of a set of subtasks (Bystrom,
1995). In the context of thesaurus construction, we are primarily interested in work tasks that involve
information retrieval.
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2.3. Methods

Several methods may be used to carry out a domain analysis, and many require a set of
multiple methods to investigate a certain environment. A combination of multiple research
methods will reveal a more varied and valid picture of the research object (Fidel, 1993;
Vakkari, 1997). Qualitative methods are best for exploring human behavior, as the purpose of
qualitative research is to describe how people behave and understand why they behave the
way they do (Kvale, 1994). In the present study we carried out several analyses, qualitative

as well as quantitative, for a complete domain analysis:

1. group interviews,
2. content analysis and discourse analysis of user requests, and
3. word association test.

In order to obtain an understanding of the work domain and its users, we interviewed 29
future users of the thesaurus. We analyzed 50 user requests using the methods of content
analysis and discourse analysis to investigate from which perspective and aspects the users
approach the particular subject field. Finally, we carried out a word association test in order
to identify language use and approaches to the subject field.

2.4. Benefits of domain analysis

Taken together, the three studies gave a good picture of the work domain, but none of the
tested research methods alone provides sufficient data for exploring and understanding the
work environment.

Interviewing mostly provides domain knowledge. Work tasks may be described thoroughly
providing insight into the context of information needs and search behavior. The actual
discussions provided detailed knowledge about search routines and search problems.

The request analysis also provided good insight into the work domain; it showed that the
work domain can be divided into 5 types of information-related work tasks, each
characterized by a specific discourse and a set of typical information needs (see Figure 3).
The interviews did not provide the same clear picture of the work tasks, but provided
information to interpret and understand the observations of the discourse analysis and the
content analysis of requests.

The content analysis of search requests has functioned as an essential part of the discourse
analysis. The content analysis gave a picture of language use, but not of the meaning and
understanding, and the combination of getting an overview by the content analysis and an
understanding by the discourse analysis was very fruitful with respect to human and time
resources. In sum, the request analysis has provided domain knowledge and insight which is
useful primarily for designing the thesaurus and not for controlling the words of the
thesaurus. However, the investigation has also resulted in conceptual knowledge about word
form, concept categories, and relations to be used in the later semantic analysis.

The word association method provides some domain knowledge. It reveals domain-specific

relations be.ween words. But the results of the word association method must undergo

Proc. 11th ASIS&T SIG/CR Classification Research Workshop. Chicago, IL, November 12, 2000, p. 9-50

ISSN: 2324-9773



Lykke-Nielsen, M. (2000). Domain analysis, an important part of thesaurus construction. . 11th ASIS SIG/CR Classification Research Workshop,
9-50. doi:10.7152/acro.v11i1.12768

14 Lykke-Nielsen, Domain analysis, an important part of thesaurus construction

qualitative analysis to provide an understanding, and so word association provides material
for subsequent qualitative analysis rather than final useful results. On its own, word
association is a useful method to collect conceptual knowledge for the vocabulary and
semantic control of thesaurus terms. Having identified the core concepts of the thesaurus by
the content and discourse analysis, the word association method seems to be an economic
way to collect synonym variations of the core concepts, and a way to find more domain-
specific relations to the concepts, including local (slang) variations. The sample of thesaurus
records (see Appendix D) includes several terms that have been identified by the pilot
association test; for example, for Adverse events it includes the Related Terms C-T
prolongation and treatment withdrawal. These related terms reflect specific interests of the
work domain, and they will probably not appear in other thesauri within the subject field.

Before the domain analysis had been carried out, several sources had been consulted in vain
to see whether they could form useful source material. Not until the domain analysis did the
sources for term collection and analysis become clear.

In sum, the domain analysis has provided the needed knowledge about the environment of
the thesaurus and made it possible to define the role and content of the thesaurus. The
analysis has supported the difficult task of defining the subject field (focus and approaches),
and of deciding what types of information and relations to include (content and
structure).The findings clearly demonstrate what subject areas to focus on, and the domain
analysis prepared for the next step, collecting and analyzing concepts and terms to be
included in the thesaurus, thus saving resources in the following construction process. By the
analysis it became clear that the local discourse is formed by terms from a few concept
categories, and these findings have helped the thesaurus manager to define a focus. Selecting
the set of associatively related concepts is normally very difficult; here the analysis of
requests has revealed some patterns between certain concept categories that may support the
structuring so that it reflects the work domain. Furthermore, the association test has proved to
be a useful method to identify related terms.

The next section describes the case study and the methods in detail, giving for each method the
purpose of the analysis, materials and methods of data collection, and methods of analysis. This
is followed by a section on the study findings and their implications for thesaurus design.

3. Case study

The empirical study reported in this paper is part of a thesaurus project which aims at
developing a corporate thesaurus for a company that develops and produces pharmaceuticals
for psychiatric and neurological disorders and for the treatment of diseases of the central
nervous system (CNS) to support information storage and retrieval in a document
management system. The objectives of the system are as follows: facilitating the exchange of
documents and information across the company, thus increasing the exchange and use of
knowledge across different departments and work tasks, support the production electronic
medical submissions to legal authorities, and generally support and facilitate information
searching in internal and external information systems.
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Different types of documents will be stored in the future document system: Standard
Operating Procedures (SOPs), research reports, test reports, articles, statistics, etc. The
documents come from different departments and they are produced by people who differ in
their approach to the common subject field, specialist knowledge, work tasks, and language
use. Each type of document requires a specific set of metadata.

The documents will be indexed by a mix of novice and expert indexers, and, thus, it will be
difficult tc produce document representations of consistent quality. Also the searchers differ
in search competence and behavior. Having these constraints in mind, we decided that the
thesaurus shall support free-text retrieval as well as retrieval based on manual, controlled
indexing.

3.1. Group interviews

3.1.1. Purpose

The purpose of the interviews was to gain an overall insight and understanding of the
information-seeking behavior in the work domain. The study focused on getting information
about information needs, information sources, search behavior in electronic information sources,
and problems in relation to the electronic search process. We collected oral descriptions and
group discussions of information use and search.

3.1.2. Methodology

We used the methodology of the qualitative research interview, specifically open group
interviews. The group interview was based on an interview guide, structured into 6 categories of
questions:

e Participants: educational background, position, work tasks, information use

¢ Information needs

e Information resources

e Search behavior

e Search problems

e Search aids

We carried out 8 group interviews involving 29 participants; each lasted two hours. The
participants were chosen according to the following criteria (purposive sample):

e Electronic information searching is a natural part of their work tasks.

e They have experience and knowledge about the problem area.

e They are a good representatives for their work task domain.

The group interviews were carried out in such a way that every participant had the
opportunity to answer all the questions individually. The main questions were planned and
structured before the interviews, but the process of answering the questions was conducted as

a free process so that the participants had the opportunity to develop the questions during the
conversation. If a new question arose from the conversation, every informant was asked to
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comment on the problem. The interviews were taped. To be sure that every informant had the
opportunity to come up with his specific problems and angle, they were asked to write down
an answer in a written questionnaire, containing open as well as closed questions. This was
done in order to avoid a single participant dominating the interview.

3.1.3. Analysis

Shortly after each session we prepared a short interview description — problems, discussions,
and viewpoints — based on the tape recording. We analyzed the questionnaire responses and
developed some statistics from the closed answers. The project group as a whole analyzed
the interview material and summarized them in a report, which was later presented to a set of
participants and discussed with them in order to clear up misunderstandings (Lykke Nielsen,
1999).

3.2. Analysis of user requests

3.2.1. Purpose
The purpose of the request analysis was twofold:

a) to obtain knowledge about the work domain in order to plan and design the thesaurus, and
b) to gather terminological and semantic knowledge for the later conceptual analysis.

3.2.2. Methodology: Overview

The data collection consists of a randomly selected sample of 50 user requests received by
the corporate librarians in a two-year period from August 1998 — May 2000. The requests
were sent by e-mail to the library, which is responsible for obtaining material from external
resources. The request statements (Figure 1) are often very short and written in a personal
and confident style, but they are considered as adequate descriptions regarding context and
form of the corporate

From: Michael Jensen
To: Pia Jorgensen
Date: 12. Januar 2000
Subject: Phanquinone
Dear Pia,

I'am looking for information about a substance, which is called Phanquinone. It is not a new
substance, but it has been known for some years. I want to know something about the analysis of
it in serum and plasma, and I want to know something about its pharmacokinetics in animals
and/or in humans.

I suggest the following keywords: phanquinone, pharmacokinetics, quantitative determination of
(in plasma/serum), HPLC.

Best regards
Michael

Figure. 1: Example of e-mail request
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information needs, because long collaboration has led to a common understanding of the
context of the underlying work tasks and related information needs between the researchers
and technicians on the one hand and the librarians on the other.

The data were analyzed using two methodologies: quantitative content analysis and
qualitative discourse analysis interpreting the context of the request.

3.2.3. Purpose of the quantitative content analysis

There are two approaches to content analysis in library and information science. One approach,
classification analysis, classifies documents according to their content using either a pre-existing
classification scheme or a novel one. The second approach, elemental analysis, is based on the
identification of word or word group frequencies (Allen & Reser, 1990). We conducted an
elemental analysis to obtain quantitative knowledge about:

¢ Types or categories of concepts in the requests
e Number of concepts and concepts types

e The relations between concepts

¢ Terminology

3.2.4. Methodology for the quantitative content analysis

The content analysis was carried out using the following procedure. First, the requests were
divided into elemental concepts by a facet analysis. Then each elemental concept was
categorized according to a list of categories based on the MeSH Tree Structure. To give an
example, the request of Figure 1 was divided into 5 elemental concepts categories or facets (see
Table 1).

Table 1

Facet analysis of requests

Elemental concepts Concept types

1) phanquinone C. Chemical and drugs

2) pharmacokinetics D. Pharmacology

3) in animals/humans A. Organism and test system

4) quantitative determination in plasma/serum J. Analytical methods and techniques
5) HPLC J. Analytical methods and techniques

In order to investigate the relationship between concept categories and to see if some
combination patterns exist, we constructed a request-category matrix (Appendix A) and
calculated the frequency of each category (Appendix B). Finally, we compared the
vocabulary across the requests and to the vocabulary of the MeSH thesaurus to investigate
language use. We analyzed the choice of terms to see if the requesters use scientific terms,
slang words, abbreviations, etc.
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3.2.5. Purpose of the qualitative discourse analysis

The objective of the qualitative analysis was to investigate the users’ way of understanding
and relating the concepts of the work domain in order to determine whether the requests
represent specific perspectives or conceptions of the subject field. The qualitative analysis
focused on the context of the needs:

¢ the requester’s educational background,
e related work tasks,

¢ use of information,

e importance of information,

e approach to subject field.

Users presumably approach the subject domain from different angles depending on their
educational and former work experience and on their present work tasks. At the same time,
the individual user probably approaches the topics from a perspective which he shares with
other persons working within the same work task context. Influenced by their common work
tasks, users may form a discourse community and approach the subject field with a common
understanding. Determining whether discourse communities exist within the work domain is
the main objective of the qualitative analysis. As a complement, we want to find out whether
two levels exist: an individual level connected to individual educational background and
work experience, and a collective level connected to specific work tasks or knowledge
domains. The qualitative analysis should answer the following questions:

e What concepts are important within the work domain?

o From which perspective do users approach the concepts?
e Why do users relate the concepts?

e Are any concepts or aspects more important that others?

e Do users have a common understanding of the concepts?

e Do users have a common terminology?

The answers should make it possible to decide whether different discourses or sublanguages
occur in the work domain and to decide whether the differences are so strong that the
thesaurus should reflect, articulate, and bridge the differences.

3.2.6. Methodology for the qualitative discourse analysis

The analysis of the requests was inspired by the theory and practice of discourse analysis. A
discourse is defined as a way to talk about and understand experiences and concepts within the
social world. Often different discourses fight against each other with the wish to freeze one
particular meaning and understanding of the world. In traditional discourse analysis, the contrasts
and conflicts of different discourses are the main study objects, including the interactive and
social processes which create the different discourses and conflicts (Winther, Jorgensen &
Philips, 1999).

Proc. 11th ASIS&T SIG/CR Classification Research Workshop. Chicago, IL, November 12, 2000, p. 9-50

L

Lykke-Nielsen, Domain analysis, an important part of thesaurus construction 19

Discourse analysis has recently been introduced in library and information science: Budd and
Raber (1996) have used it to investigate the social, political, and technical uses of the word
“information” to study the implications for theory and practice, and Talja and her colleges (1997)
have used it to build the search vocabulary of a www-based local information service by
extracting from client-intermediary dialogues the search terms and dimensions by which users -
approach the information service.

Our data for the qualitative analysis — written search requests — are not the typical material for a
discourse analysis. Several kinds of material are commonly recommended as the basis for
discourse analysis: “naturally available materials” and “collected materials” (Potter, 1999).
Naturally available materials are research texts, media texts, and transcriptions of everyday
conversations; these kinds of materials are considered to be neutral since the researcher does not
have any opportunity to influence the statements of the text. Collected materials are the product
of interactively produced statements obtained in semi-structured or unstructured interviews.

We use written requests as basis for our discourse analysis (naturally available material).
However, the requests are generally very short and do not provide much information to do a
proper discourse analysis. So in order to establish more context for our interpretation, we used
other sources to obtain data on the characteristics of the requester. The sources consulted
include: internal research reports, guidelines, encyclopedias, and often interviews with the
librarians who have handled the requests.

A typical analysis started with identifying the requester, his organizational position and work
tasks. We consulted the corporate address book and interviewed the librarian who had taken
care of the request in order to get background information about the underlying information
need and the related work task. We consulted related guidelines, reports and SOPs (Standard
Operation Procedures) in order to study the definition and understanding of the concepts and
to investigate the importance and use of the concepts in the particular work context. In this
way we were able to put the requests and concepts into a context and understand the
viewpoints and conceptions on which the use of the vocabulary was founded.

3.3. Word association method
3.3.1. Purpose

In the present project, the aim is primarily to use the method for the later semantic analysis, but a
pilot test was carried out to test whether it may be fruitful also to use the method as part of
domain analysis to investigate whether domain-specific approaches to the subject field exist
within the work domain.

The word association method is a quantitative method that originated in cognitive psychology
and linguistics. It has been used only sparingly in information science (Reisner, 1966; Rubinoff,
1967, Pejtersen, 1989; Lykke & Skrubbeltrang 1992). In its simplest form a series of
disconnected words (stimulus words) are presented orally or in writing to the respondents, who
must respond with the first word that comes to mind (response words). These associations reveal
the respondents’ mental models and verbal memories, and provide the researcher with
information about the respondent’s way of relating terms and their use. The word association

Proc. 11th ASIS&T SIG/CR Classification Research Workshop. Chicago, IL, November 12, 2000, p. 9-50



Lykke-Nielsen, M. (2000). Domain analysis, an important part of thesaurus construction. . 11th ASIS SIG/CR Classification Research Workshop,
9-50. doi:10.7152/acro.v11i1.12768

20 Lykke-Nielsen, Domain analysis, an important part of thesaurus construction

method is not recommended as a suitable method to build up a detailed mental map. Aitchison
(1994) mentions a number of problems, but the most serious shortcoming of word associations is
that they canmot tell us about the probable structure of the human word-web, partly because each
person is asked for only a few responses to a particular stimulus, and partly because the links
between words are multifarious. One can never be sure to get all relevant relationshipstoa
certain concept. Regarding the multifarious possibilities of linking, experiments show that it is
possible to prime the respondents so that the associations are made according to a specific
context (Aitchison, 1994; Lykke Nielsen & Ingwersen, 1999). Normally, the response words of a
controlled, primed test will be based on the respondent’s work experiences and on the daily
language and reflect the work domain.

3.3.2. Methodology

We conducted a pilot test with three researchers as respondents. 24 stimulus words were tested;
they were selected according to the findings about important concept categories. The stimulus
words were presented both written and spoken. The respondents had 1 minute to give two word
associations. They were instructed to make associations according to their work tasks and to
concentrate on words related to the stimulus word from a practical perspective of use and
application rather than from a formal, scientific viewpoint. Furthermore, they were instructed to
consider the response words as words which may replace the stimulus words in a search query.

Stlmulusword Electrocard iograms
i Response words - Type of ’kreliatyionship Viewpoint =
C-T prolongation RT Work domain
Sertindole RT Work domain
Side effects RT Pharmaceutical viewpoint
ECG Synonym Medical viewpoint
Heart rhythm Synonym® Medical viewpoint
Heart function RT Medical viewpoint
Safety pharmacology BT Pharmaceutical viewpoint

Figure 2: Response words to the stimulus Electrocardiograms

3 In this particular context the word heart rhythm is considered to be synonymous with

electrocardiograms
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i 3.3.3. Analysis
. The analysis has focused on investigating the quality and the character of the associations. The
l quality was evaluated by respondents themselves, who immediately after the pilot test were

asked to judge the quality and relevance of the associations in relation to the work domain. The

. 24 stimulus words elicited 153 unique response words; only 6 of these were judged to be

l irrelevant to the context of the work domain. Afterwards the response words were divided into
types of relationships; as may be seen from Figure 2, the response words consisted of a mix of

synonyms and associatively related words, among the words categorized as synonyms some

generic broader and narrower words appear.

In order to check if the word association method reveals domain-specific relations between the
stimulus words and the response words, the response words were divided into categories of
scientific viewpoints: medical, pharmaceutical, and domain-specific.

4. Findings

The following sections present the findings according to the aspects addressed by the domain
analysis. The presentation will focus on the users, their work tasks and information needs;
language use; and search behavior and search problems. Section S discusses the implications
of the findings for thesaurus design.

4.1. Work tasks and information needs

The users fall into 5 types of information-related work tasks (see Figure 3), each representing
an approach to the overall subject field of the work domain. Each specific work task group
has its own discourse and some common, typical information needs.

A work task group is formed by professionals, possibly from several departments in the
organization, who share the same overall mission and duties. The shared mission influences
the way the members of the group search for and use information. The members of a work
task group approach the overall subject domain from the same angle; they constitute a
discourse community®. The members of a work task group have similar information needs.
The work tasks and the derived information needs can be described according to the
following characteristics: a priori determinability, repetitiveness, novelty of concepts, and
type of information need (Bystrom & Jarvelin 1995). A priori determinability refers to the
degree of a priori uncertainty about the task, process, and outcome. A low degree of a priori
determinability indicates that neither the result, the process, nor the information requirement
can be characterized in advance. A high degree of repetitiveness indicates that the task
involves actions that are repeated many

% A discourse represent a specific way of talking about and understanding the world (Winther &
Jorgensen, 1999). A discourse community, is a group of people who, at least in the context of a
particular role, hold a recognized body of truth statements” in common (Olsson, 1998).
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Charactgrﬁﬁ of work tasks and derived in ormation needs:

 Work task type/discourse

Repetitiveness

' community: A priori Novelty of Common concept | Type and structure of
B S determinability concepts categories information need
Al discourses Chermicals & drugs
Basic research:
Development and test of new Low degree of Low Known and Pharmacology Conscious information
substances and chemicals determinability | repetitiveness | unknown concepts Persons needs
-> composition & effect External relations | Few interrelated facets
Clinical and non-clinical
tests: Low to medium Some Known concepts | Analytical methods | Conscious information
Test of new drugs in order to degree of repetitiveness Test systems needs
document effect and safety determinability Pharmacology | Many interrelated facets
-> reaction
Marketing and sales:
Sell and promote the effect and | Medium degree High Known concepts AE & reactions Conscious information
value of a product of repetitiveness Diseases needs
-> benefit determinability Pharmacology Some interrelated facets
Competitive intelligence:
Compare the effect and value of | Medium degree Some Known concepts Diseases Conscious information
a product with other products of repetitiveness and unknown External relations needs
->effect & benefit determinability concepts AE & reactions | Some interrelated facets
Environment and safety:
Secure the safety of the High degree of High Known concepts | Working conditions Conscious and
employees determinability | repetitiveness verificative information
-> safety needs
Few interrelated facets

Figure 3: Types of work tasks and information needs

times and thus may be characterized as routine tasks. The tasks are case-dependent, but the
process and the information requirements are well-known. Novelty of concepts refers to the
degree of prior knowledge about the concepts involved. Prior knowledge is vital in
determining what information is needed to accomplish a task (Bystrem & Jérvelin, 1995;
Vakkari, 1999). This implies that the degree of concept knowledge is a major factor that
determines the searching behavior and the need of conceptual support. If a user has
insufficient knowledge about a task, he does not know the concepts and relations between
concepts that are needed to formulate a query. Tasks of low determinability, low
repetitiveness and high novelty require more conceptual support than tasks of lower
uncertainty, and thus it is important to identify the characteristics of the works tasks and the
derived information needs in order to design a thesaurus. The information needs have also
been divided into 1) verificative needs, 2) conscious, topical needs, and 3) “muddled”
information needs (Ingwersen 1982).

The works tasks connected to Basic research are largely indeterminable, not repetitive, and
neither the process nor the information requirement are known in advance. The basic
researchers develop new products or processes and thus investigate new and unknown topics.
However, they do not consider their information needs to be “muddled” or the concepts
involved to be unknown; they know very well what they are looking for. They prefer to make
very broad searches in order to review a large set of retrieved literature; their requests/queries
often consist of only a single chemical substance combined with the name of a researcher to
see if the research of a known colleague or research institution may provide some help (see
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Table 2). Similar results have been reported by other studies of R&D scientists (Hertzum &
Pejtersen, 2000).

Table 2
Request formulations

Work task group Sample citation

Basic research “I want information about J. E. Maggio, Harvard Medical
School, Boston. He has written about Beta-amyloid”.

Clinical and non- “...a search on chlorprothixene, pharmacokinetics,
Clinical testing plasma/serum concentrations (in patients)”
Marketing and sales *“literature on the treatment with Clopixol and/or Fluanxol to

diabetic patients”

Competitive intelligence “a search on Citalopram, Sertraline, Paroxetine, Fluxetine,
Fluvoxamine, Venlafaxine and panic disorder”

Environment and safety  “a search on CAS 55501-05-8. I am interested in name and
structure”

The requests of the test scientists (Clinical and non-clinical testing) have a much more complex
structure and consist of words belonging to several concept categories, but their work tasks are
more a priori determinable and are more repetitive. Their information requirements vary with
respect to novelty, but may still be characterized to be conscious topical needs, representing
users who want to clarify or review aspects of a known subject matter. In general they deal with
the reactions to drugs, and they require information that covers several interconnected facets:

1. the influence of a chemical or drug (pharmacology),

2. under certain conditions (diseases, persons)’

3. inrelation to certain test objects (fest systems: animals, tissues, persons),
4

verified by a certain study technique (analytical methods).

The discourses of Marketing and sales and Competitive intelligence are very similar to the
one of the test environment, but they are even more determinable and repetitive. Their
work tasks are concermned with the benefit of a drug, and they look for information which
evaluate and demonstrate the effect and value of a certain drug type and, especially, to
assure that no serious adverse effects are connected to the treatment. They have to
document the safety of different kinds of patients: pregnant women, diabetic patients,
overweight patients, etc., demonstrated by legal, approved study reports as well as post-
marketing reports on registered adverse reactions (Periodic Safety Update Reports). Their
needs are clear examples of conscious topical needs involving the following facets:.
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1. the effect and value of a drug (pharmacology, adverse events and reactions)
2. under certain conditions (diseases, persons)
3. verified by a certain study techniques (analytical methods, document types)

The discourse of Environment and safety concerning the local staff is very simple, and often
the needs are expressed as verificative needs using the CAS no. combined with the concept
of safety. The purpose is to assure the safety of working with a certain chemical.

4.2. Language use

The pharmaceutical industry is very regulated with a specific set of rules and guidelines for
documentation and with a domain-specific vocabulary. However, the common, regulated
vocabulary is not accessible by one single source, and a variety of vocabularies and guidelines
from different source organizations must be consulted in order to get an overview of the
terminology. As a consequence, the scientists use many synonyms for the same concept, and the
same word is defined and used differently by the different work task groups. In practice, it is a
difficult process to become familiar with the specific way of working and the regulated language
use, and the individual user often has a limited knowledge of the standardized vocabulary.
Language knowledge and use depend on the users’ position and work tasks and on the seniority
in the organization. The basic research scientists and the test scientists tend to have less
vocabulary problems than people from competitive intelligence and marketing and sales,
apparently due to training and routine in using the specific document structure and vocabulary.
They all have the same educational background, but people from competitive intelligence and
marketing and sales are not obliged to use the language in the same precise, standardized way in
their daily work tasks, and thus they do not possess the same knowledge about the domain-
specific language as the researchers. Many of the users see the thesaurus as a means of compiling
and presenting the regulated, standardized vocabulary to new and less-experienced users.

The local naming of drugs creates a special situation as the name of a drug shifts several
times during its lifetime. When a drug is under development it appears to have a set of
numbers, each representing a specific composition. Later it gets a generic name, and it ends
up having various trade names depending on the market, the solution, and the weight. A set
of competing, rival names are also connected to the drug. The different naming causes some
problems in retrieval, because the drugs were indexed differently in local as well as external
databases, and because the researchers seldom have a clear picture of the life story of a drug.
It is possible to find the same pattern for other concepts, e.g., analytical methods.

4.3. Search behavior and search problems

All our users say that they have a clear picture of their problem situation and the derived
information need. The users know what they are looking for, and they seem to have no
difficulties stating the information need. However, a majority of the users say that they often find
it difficult to delimit their search problems when they are formulating the queries. Demands from
the regulating authorities make it important to retrieve as much relevant literature as possible,
and thus they try to capture new ideas and directions to follow during the search process. Their
descriptions of the search process are in line with the IR models which emphasizes the changing
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nature of information needs during the search process (Ingwersen, 1996; Bates, 1998; Vakkari,
1999).

Our typical searcher has some search experience and is able to use advanced search
techniques, like combination of different search criteria and expansion by synonyms and
spelling variants. They also posses knowledge about search tools like thesauri. However,
they tend to employ the corporate librarians for computerized searching, a pattern which is
known from other studies on search behavior (Ellis & Haugan, 1997).

S. Implications for thesaurus design

. The concept category chemicals and drugs form the center of the five discourses. The research
scientists deal with the composition and the effect of drugs (pharmacology), the test scientists,

. the marketing and the sales people with the benefit and reaction to drugs (adverse reactions) in

relation to specific diseases, proved by some analytical methods using specific test systems. The

— environment people deal with the safety of chemicals. These few concept categories form the

I local discourses, and they must be covered thoroughly in the thesaurus, and important relations

| between, for instance, a certain drug and serious adverse reactions should be shown. To support
the information search activities effectively it is necessary to consider not only traditional

l thesaurus information like reference to broader, narrower and related terms. The findings show

» that the users need a lexicon more than a traditional thesaurus. The thesaurus should provide a
map of the field of CNS (Central Nervous System) research in order to support the users to

. understand the structure of the field. Appendix D gives some examples of thesaurus records from

' the thesaurus which is under development. The general structure of a thesaurus record is shown

I in Appendix C.

For the vital concept categories (chemicals and drugs, diseases, pharmacology, adverse events
and reactions, and test systems) the users need clear definitions according to the regulated,
pharmaceutical vocabulary. Also the related source and quality system are included in the
thesaurus records to explain the definitions and the terminological choices (see Appendix C and
D).

The scope notes defining the concepts fest systems, drug substances and adverse events are clear
exaniples of definitions which reflect and explain the use of these and related concepts within
this specific domain. In related thesauri, e.g., MeSH, the concept of test systems does not exist,
and in MeSH the concept of laboratory animals is hierarchical related to animals and not to a
concept related to testing (like zest systems).

The work tasks and information needs of competitive intelligence and the marketing people
tend to be very homogeneous, and thus it should be possible to support this user group by
relating drugs, diseases, and adverse events according to the latest test results, as it is shown
in the record of Parkinson disease. The information needs of basic research scientists and test
scientists are more varied and concern subjects of a higher degree of novelty, and thus it may
be difficult to foresee their needs and support them directly. The basic research scientists
might profit from references to experts who have a strong relation to a certain concept (see

|

Proc. 11th ASIS&T SIG/CR Classification Research Workshop. Chicago, IL, November 12, 2000, p. 9-50

T

ISSN: 2324-9773



Lykke-Nielsen, M. (2000). Domain analysis, an important part of thesaurus construction. . 11th ASIS SIG/CR Classification Research Workshop,
9-50. doi:10.7152/acro.v11i1.12768

26 Lykke-Nielsen, Domain analysis, an important part of thesaurus construction

the record of Lu 10-171), and the test scientists can be supported by continuously updating
the concepts covering test systems and standard procedures. The concept of drug substances,
for instance, is a well-known concept, but the naming as well as the definition and
relationship to other concepts have been under discussion. The different discourse
communities within the work domain use the terminology differently. The records represent
the official corporate viewpoint, which is based on the International Conference on
Harmonization (ICH).

The changing names of drugs pose a special problem,; it is very important to make clear to
the users of the thesaurus that a drug may be searched under a large set of words which in
one context may be considered as synonyms and in another context represent different
meanings and uses. The record of Lu 10-171 shows that the drug has a generic name
Citalopram and several trade names, e.g., Celexa ™. The Lu number is the preferred
indexing term, but often documents must been found by the alternative names. The range of
narrower Lu numbers to Lu 00-010 indicate the existence of a set of variants of more or less
the same substance.

The searchers access a variety of internal and external information systems and services, and,
thus need support to formulate and expand their searches in all types of systems, local as well
as external, and the searchers need reference to a huge set of search terms to be used for
query term expansion: synonyms and near-synonyms, trade names, broader terms, narrower
terms, and related terms which indicate new perspectives and directions, see , for instance,
the record of adverse events. Due to the terminological inconsistency, the variety of
synonyms also has an important function as entry words to the thesaurus.

6. Concluding remarks

The objective of the present work was to evaluate a set of different methods for domain
analysis and to discuss the possibilities of integrating them into the methodology of thesaurus
construction. The development of a thesaurus should be based on a thorough understanding
of the environment in which the thesaurus is going to serve. We tested two qualitative and
two quantitative methods. The qualitative methods produce domain knowledge, which
supports decisions regarding the overall design of the thesaurus, while the quantitative
methods mostly provide conceptual knowledge, which supports the later semantic and
terminological analysis. Moreover, qualitative and quantitative methods complement each
other; their combination functions well in practice. As a case in point, the quantitative
content analysis of requests provides a good overview, and it may be fruitful to begin a
domain analysis by categorizing and counting the words represented in important texts of the
domain and use the resulting structure to inform the design of qualitative analyses. We
conducted the domain study from a person-in-situation perspective in order to develop a
thesaurus which at the same time reflects the characteristics and perspective of the particular
knowledge domain and supports the individual information searcher. We believe that the
findings fairly well reflect the work domain and clarified the conceptual problems. The user
must interact actively with the knowledge structure provided in the thesaurus to bridges the
gab between the work domain and his own individual perceptions, tasks, and information
needs.
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C. Chemicals & drugs 80%
E1l. Diseases 32%
E3G. Adv. events & 24%
reactions

U. External relations 20%
D. Pharmacology 18%
J. Analytical methods 8%
B. Persons 8%
A. Organism & test 4%
systems

Q. Quality 4%
E2. Other diseases 2%
T. Document types 2%

Appendix B: Frequency of concept types

Use/ Used for (USE/UF): Alternative terms expressing the same concept (synonyms, acronyms).

Use full name/Acronym (GO/ACR):

Use Lu number/Generic name (SEE/GN):

Broader term (BT): Hierarchically superior terms, clarifying the context and meaning of the
concept and suggesting alternative (more general) terms.

Narrower term (NT): Hierarchically inferior terms, clarifying the meaning of the concept and
suggesting alternative (more specific) terms.

Related term (RT): Terms associated or related to the concept, clarifying the context and usage of
the concept within the company.

GMP quality system (GMP): 1f the term belongs to the GMP quality system terminology, this
field is activated by adding the source

GLP quality system (GLP): If the term belongs to the GLP quality system terminology, this field
is activated by adding the source

GCP quality system (GCP): If the term belongs to the GCP quality system terminology, this field
is activated by adding the source

Scope note (SN): Definition of the term. May contain additional information such as drug effects

or disease etiolog.y
Subject category (SC):Each term is classified using a predefined set of subject categories

Appendix C: General structure of a thesaurus Record

Proc. 11th ASIS&T SIG/CR Classification Research Workshop. Chicago, IL, November 12, 2000, p. 9-50
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. 11th ASIS SIG/CR Classification Research Workshop,

Lykke-Nielsen, M. (2000). Domain analysis, an important part of thesaurus construction.

9-50. doi:10.7152/acro.v11i1.12768
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