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Mapping Projects

A number of current projects have investigated the use of thesauri and classification schemes for cross-searching and browsing in an interoperable environment.  These are as follows:

CARMEN

MACS

LIMBER

RENARDUS
 

Saeed and Chaudhury

Each of these projects investigated mapping issues with a different set of subject schemes. DDC was utilised in CARMEN, RENARDUS, and as reported in Saeed and Chaudhury (2002). None of the projects tackled quite the same territory as HILT. However, all provided useful insights into the issues.

From the above projects, RENARDUS has been partly associated with the JISC environment particularly through RDN as one of the participating gateways in the project. A table showing similarities and differences between HILT and RENARDUS is provided towards the end of Appendix B.2. 

Mapping Problems

There is a substantial literature on various problems associated with mapping between and among different subject schemes. For instance Neville
 and Milli and Rada
 identified a number of issues that can arise when mapping between two thesauri.  Some of these relate to the level of specificity and exhaustivity of thesauri and the problem of mapping terms of different hierarchical status. 

Whitehead
 has reported a number of problems while mapping AAT thesaurus to LCSH. Some of these issues relate to complex structure of LCSH subject headings, confusion caused by subdivisions, the issue of pre-coordination, matching LCSH compound headings to terms from different AAT facets, and different approaches in controlling synonyms and homonyms. 

Chaplan
 encountered a number of problematic situations in mapping Laborline thesaurus to LCSH. Some of these are: large number of homographs in LCSH, unevenness in levels of coverage and its jargon for instance management by exception. She has also identified 19 types of match between terms which deal with various types of term mapping. More detail on these is provided in Appendix B.2.

Dextre Clarke
 has raised a number of issues in merging thesauri in a common subject area.  She has mentioned that validating Related Terms for two or more thesauri is a very time-consuming task. Substantial differences between Narrower Term and Broader Term relationships at lower levels are another problem in mapping between two thesauri. 

In the LIMBER project
 whose aim was to provide a cross-discipline interoperability platform a multilingual thesaurus, some of the hierarchies were dropped in order to facilitate the process of mapping thesauri owned by participating institutions.

In the RENARDUS project
 attempt has been made to provide five general types of mapping between schemes in order to make the process of mapping simpler. 

Subject Schemes in Use by JISC Projects

There are a number of subject schemes used by collections and services within the JISC environment. These include: 

	Scheme
	No. of services collections using scheme

	DDC
	24

	LCSH
	25

	UNESCO
	27

	AAT
	

	MeSH
	

	UDC
	1

	SHIC
	

	In house
	47

	SSD
	16

	HASSET
	18 (based on UNESCO)

	IBSS
	1

	APA
	1

	CareData
	1

	LIR
	1

	ACM Computing Classification
	1


As can be seen from the above table DDC, LCSH and UNESCO thesaurus are widely used by JISC collections and services.  Note that the above is not a complete list. Some services did not respond to the questionnaire. Moreover, some new services have been added since the survey was completed.

Collection Strength Testing Methods

The Research Libraries Group
 developed a system of collecting levels, known as the RLG Conspectus, intended primarily for the uniform evaluation of collections in research libraries. Seven levels were defined for assigning strength to collections based on their focus and subject strength. The following is a brief description of levels.

· None or Minimal Information (combines RLG levels 0. Out-of-Scope and 1. Minimal Level) 

· 2. Basic Information 

· 3. Instructional Support 

· 4. Research 

· 5. Comprehensive

The shared Preservation in Scotland (SPIS) project
 has also developed a tool for assessing collection strength. 

Research Collections Online (RCO)
 Has made use of Conspectus collection strength assessment techniques for analysing the subject strengths of the larger general libraries in Scotland, which support learning, teaching and research. This also drives the landscaping mechanism in the CAIRNS distributed catalogue (see http://cairns.lib.strath.ac.uk/ ).

There is a book published in 1995 titled “Brief Tests of Collection Strength: A Methodology for All Types of Libraries (Contributions in Librarianship and Information Science). For purposes of accreditation, resource sharing, and institutional mission, librarians need to assess the strengths of their collections in particular subject areas. This book describes and illustrates a brief test for determining a library's collection strength. 

The Final Report of the RSLP-funded SCONE project (see http://   ), identified peer-reviewed professional judgement as a possible method of assessing collection strength for user navigation purposes.

Mapping Specialist Thesauri to General Schemes

Examples of mappings studied (see details in Appendix B.2):

· AAT to LCSH

· Labourline thesaurus to LCSH
· RENARDUS
Departure from standard schemes

A HILT survey on the departure of JISC collections and services from standard subject schemes and their reasons for doing so was carried out.  The main reasons were: to accommodate new concepts or areas of knowledge (31%), subject scheme is too broad (27%), and to reflect user needs and demands (27%). Other reasons highlighted were: to facilitate geographic specificity (eg place names), to reflect bilingualism and cultural differences, subject scheme being too detailed, to reflect the services/collection sector (eg HE/FE) and to reflect the service/collection domain (eg. libraries, museums, archives). 

User Evaluation of Terminologies: Interfaces and Usability

There have been several studies investigating attitudes and perceptions of various user communities towards thesauri and classifications schemes. Shiri et al.
 for instance have reviewed the research literature on the thesaurus-assisted search term selection for query expansion. They have also compared the methodologies utilised in user studies.

The RENARDUS project
 investigated users’ views on the usability of the RENARDUS pilot DDC –enhanced search interface. The participants were mainly librarians and information specialists together with a small number of researchers and lecturers. Workshops, online questionnaires and interviews were used to gather data. Users were asked to rate various features of the service on a four point scale, and to provide free text comments. About 80% of respondents said they would want to use the Renardus service in future. Library and information specialists found that search results corresponded better with search terms, thought the search results were more informative and the advanced search easier to use than other end users such as academics, researchers etc. The evaluation demonstrated that the way a service is introduced to users (e.g. through the home page text, help text and so on) is important. There were also some suggestions by users for improvement. 

There have been a number of user surveys undertaken within the Desire project
 to investigate users’ opinions about individual subject gateways. A range of data gathering tools and techniques was used. These include: questionnaires, newsgroups and mailing lists, cognitive walkthrough, usage logs, group interviews, direct observations were main tools of data gathering. 

An important point with regard to user surveys lies in the fact that users should be representative of users for whom the product is designed.  

There are three commercial software packages which have been utilised in user studies namely, Lotus ScreenCam
, Camtasia
 and WinWhatWhere
. The ScreenCam software has been widely used for studying user search and browse behaviour. 

Various approaches have been taken in designing terminology-enhanced search and browse interfaces. For instance the Desire project has described cross-browsing and cross-searching across different collections using thesauri and classification schemes. The projects mentioned in the mapping section of this document have all designed interfaces in various ways. Shiri et al. 
have reviewed research-based and commercial thesaurus-enhanced search interfaces and highlighted a number of features and facilities which contribute to the improvement of the search process.   

Subject Retrieval and Subject Queries

Several researchers have studied information searching behaviour of different end-user communities while using OPACs, Web search engines and resources and IR systems. Bates
 has recently summarised the users’ information searching behaviour as follows:

· A range of vocabulary used by information system users is extremely wide and varied.

· It is a truism in the field of psychology that people can recognise information far easier than they can recall it.

· Context helps immensely in understanding index terminology. 

· Subject searching as grown with the advent of online catalogue.

· Searching methods tend to be simple - one or two queries.

Bates
 also notes that subject access has constituted between 10% and 62% of card catalogue use all along with an average of 40%. She also reports that the council on library resources study found that subject uses constituted 59% of all online catalogue use across many types of libraries and online systems.

Kaske
 studied the percentage of subject searching in an online public access catalogue (OPAC) at a university library over time to learn its degree of variability. By studying a full semester's worth of transactions, it was found that subject searching varied from a low of 35% to a high of 52% over the weeks of the semester. 

Hancock-Beaulieu
 in a study of the impact of an online catalogue on subject searching commented that subject searching in the online catalogue environment falls within the range of 40% to 60%. 

Siegfried et al. 
 in a study of searching behaviour of humanities scholars have found that, in the context of online information retrieval systems, around 90 percent of searches carried out by humanities researchers were subject searches. It should be pointed out that they considered geographical as well as proper names as subject searches when this was the intention of the users. 

In a large study of four online catalogues of American universities Drabenstott et al. 
 investigated the percentage and characteristics of user queries using transaction log analysis. They found that subject searches accounted for 60% of the total searches, while other search queries such as personal names, geographical names, corporate names constituted 19% of the total queries. The rest was a combination of subject and proper name searches. This  investigation also addressed the issue of  evaluating subject retrieval using classification schemes such as DDC and LC. The results of study indicate that:

· Retrievals were distributed in many unique classification numbers across many broad disciplines

· Retrievals will likely to result in one common classification number per subject; however the percentage of retrievals for such numbers could vary considerably; form between ten and fifty percent of the titles assigned the subject heading

· Generally DDC would be understandable to end-users

To test subject retrieval researchers have taken various approaches. For instance Drabenstott et al.  have chosen five high-posted subjects entered by users into four online catalogues. 

There are two main types of search tasks reported in the literature which can be used for investigating users’ search and retrieval behaviour: Assigned search tasks and topics which are usually defined by the researcher
 
  and real search requests and topics which are those elicited from users in the light of their actual information needs 
 
 
. Borland and Ingwersen
 have introduced the concept of the simulated information need situation. It is characterised by a request, a definition of the request and a simulated work task situation. 

Effectiveness of Cheshire Clustering Approach

The following is taken from the Final Report of the CHESHIRE project:

There were two papers discussing issues relating to the efficiency and effectiveness of the Cheshire system.  In he first paper Larson
 describes the retrieval evaluation of Cheshire in a test collection of 30,000 records mainly in the Library of Congress class Z (library and information science) and using 10 test queries. The results showed that the use of classification clusters for query expansion in conjunction with probabilistic partial-match techniques and full stemming was found to provide the best performance for the online catalogue database and test queries. 

In another evaluation, Larson examined the performance of the Cheshire system in comparison with a control system called ZPRISE as part of the TREC (Text Retrieval Conference) investigations
. The results indicated that the Cheshire system showed poorer performance in terms of recall and precision as compared to the control system i.e. ZPRISE. However, it should be noted that this evaluation was based on TREC test collections. No report was found about the effectiveness or efficiency of the system in a distributed resource discovery or in relation to collection level or item level retrieval from users’ point of view. 

Approaches to Solving Subject Interoperability 

The use of different vocabularies and subject schemes and terminologies by various service providers has caused the problem of semantic and subject interoperability. The ALA subcommittee on subject interoperability
 provides a definition of semantic subject interoperability: “The ability of two or more systems or components to exchange or harmonize cognate subject vocabularies and/or knowledge organization schemes to be used for the purposes of effective and efficient resource discovery without significant loss of lexical or connotative meaning and without special effort by the user."  

A number of approaches to tacking this problem have been explored or reported in the literature.  The Open Archives Forum breakout session on subject interoperability
 has suggested the following approached: Automatic, semi-automatic classification, crosswalks and mapping, OAI needs a multilingual lowest common denominator for subjects. Other solutions suggested include: cross-browsing, schema mapping, and coding vocabularies in an easily processable and machine-readable format such as RDF and XML. Combination of intellectual and automatic mapping is another technique for improving the efficiency and speed of the task. 

Chan and Zeng
 have identified a number of methods for achieving and improving interoperability. These are listed as follows:

· Derivation/Modelling - A specialized or simpler vocabulary is developed with an existing, more comprehensive vocabulary as a starting point or model.

· Translation/Adaptation ​ A controlled vocabulary is developed which consists of terms translated from one in a different language with or without modification.

· Mapping (intellectual) ​ A mapping system is developed which consists basically of establishing equivalents between terms in different controlled vocabularies or between verbal terms and classification numbers. Such mapping generally requires a great deal of intellectual effort.

· Mapping (computer-aide) – A mapping system is developed which relies partly or heavily on computer technology

· Linking – A list is developed of terms that linked with other terms that are not conceptual equivalents but are closely related linguistically. Such links have been found to enhance retrieval results.

· Switching – A switching language or scheme is developed which serves as an intermediary for moving among equivalent terms in different vocabularies.

The use of clustering techniques has been suggested for knowledge organisation and interoperability purposes. Clustering considers the document collection as a whole. It explores collection relationships by computing the similarity between every pair of documents in the collection. Using the similarity information, clustering attempts to divide a collection of documents into groups (clusters), such that documents in the same cluster are similar, and documents in different clusters are dissimilar.  Clustering is based on measures of similarity between two documents. These similarity measures are calculated as a function of the frequency of words in the two documents
.  

Networked Knowledge Organisation Systems (NKOS)
 is an initiative devoted to the discussion of the functional and data model for enabling knowledge organization systems (KOS), such as classification systems, thesauri, gazetteers, and ontologies, as networked interactive information services to support the description and retrieval of diverse information resources through the Internet. Vocabulary Mark up Language is one of the NKOS related initiatives which provides a draft of DTDs as a framework for marking up knowledge organisation systems to function in an interoperable environment. 

The literature on the evaluation of the performance and efficiency of information retrieval in the subject-based interoperable environments is scarce. Most of the various approaches mentioned above have not been formally evaluated in terms of information retrieval and recall and precision. 

Use of DDC for Particular Domains

The use of universal classification schemes for subject specific services may present strengths and weakness. The DESIRE project
 has elaborated on the use of DDC for subject specific services. The project concluded that some areas like art, business and economics can take advantage of the scheme. Whereas in areas such as engineering or social sciences with more subject categories classifying and separating resources with multiple subjects pose problems. Chan and Zeng
 have described some of the issues to be considered while mapping different subject structures: subject schemes may cover different domains or with different scope and coverage, they may have semantic differences in conceptual structuring and they may represent various levels of specificity.

The pilot mapping exercises within the HILT project also shed light on some of the issues relating to the use of DDC in particular domains.  A pilot mapping between UNESCO thesaurus and DDC showed that the UNESCO thesaurus could be mapped to DDC with relatively the same level of specificity. This is due to the fact that the UNESCO thesaurus is not a vey large vocabulary. The experience of mapping the MESH thesaurus to DDC revealed that the MESH had a high level of specificity and as a result DDC terms had to be mapped to a level broader in the hierarchy. These two examples point to the issues of coverage and specificity in mapping between universal schemes and subject specific terminologies.  The exercises are described more fully in Appendix B.3.

Other Areas Researched

An attempt was made to discover literature on all questions raised in the Methodologies Document. However, no information sources were found covering the following questions:

· What is there on how dictionary compilers go about work to identify new words in the electronic age?

· What is there on the difficulties staff have assigning terms?

· What is there on costing methodologies in the terminology creation, compilation, mapping area?

· What is there on expressing costs against benefits and ranking the results in this area?

· What is there on choosing queries for testing subject retrieval?

· What is there on different perspectives on what good retrieval is for given queries (different users, intermediaries, lecturers etc).
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