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FAST: Faceted Application of Subject Terminology

Abstract.  The Library of Congress Subject Headings schema (LCSH) is by far the most commonly used and widely accepted subject vocabulary for general application.  It is the de facto universal controlled vocabulary and has been a model for developing subject heading systems by many countries.  However, LCSH’s complex syntax and rules for constructing headings restrict its application by requiring highly skilled personnel and limit the effectiveness of automated authority control.


Recent trends, driven to a large extent by the rapid growth of the Web, are forcing changes in bibliographic control systems to make them easier to use, understand, and apply, and subject headings are no exception.  The purpose of adapting the LCSH with a simplified syntax to create FAST is to retain the very rich vocabulary of LCSH while making the schema easier to understand, control, apply, and use.  The schema maintains upward compatibility with LCSH, and any valid set of LC subject headings can be converted to FAST headings.

1.  Introduction

The enormous volume and rapid growth of resources available on the World Wide Web as well as the emergence of numerous metadata schemas have spurred a re-examination of the way subject data are provided for Web resources.  There is broad agreement that a subject schema for metadata must exhibit both simplicity and interoperability.  Simplicity refers to the usability by non-catalogers.  Interoperability enables users to search across both discipline boundaries and across information retrieval and storage systems.  Additional requirements identified by ALCTS/SAC/Subcommittee (1999) specify that the schema should:

· Be simple and easy to apply and to comprehend,
· Be intuitive so that sophisticated training in subject indexing and classification, while highly desirable, is not required in order to implement,

· Be logical so that it requires the least effort to understand and implement,

· Be scalable for implementation from the simplest to the most sophisticated.
Another central issue involving the syntax revolves around the choice of pre-coordination or post-coordination.  Both have precedence in cataloging and indexing practices.  Subject vocabularies used in traditional cataloging typically consist of pre-coordinated subject heading strings, while controlled vocabularies used in online databases are mostly single-concept descriptors, relying on post-coordination for complex subjects.  For the sake of simplicity and semantic interoperability, the post-coordinate approach is more in line with the basic premises and characteristics of the online environment.  Chan et. al (2001) provides additional background on the metadata requirements particularly as they relate to Dublin Core applications. 

The ALCTS/SAC/Subcommittee recommended that metadata for subject analysis of Web resources include a mixture of keywords and controlled vocabulary.  The potential sources of controlled vocabulary the Subcommittee identified included:

· Using an existing schema(s), 

· Adapting or modifying existing schema(s),

· Developing new schema(s).

Each of these options offers clear advantages.  The use of an existing schema is certainly the simplest approach if a suitable one can be found.  Of the existing schema, LCSH is the most obvious choice, but its complexity greatly limits its use by nonprofessionals.  There are many excellent subject specific schemas available but, since the Web is so interdisciplinary, combining diverse schemas is likely to create significant interoperability problems.  Obtaining rights to the required schemas could also pose a serious problem.

At first glance, developing an entirely new schema appears to be very attractive.  However, the effort required to develop a new subject indexing system appears considerably less attractive upon further examination.  The cost would be very high without any guarantee the new schema would necessarily be superior to one of the existing schema.  It is quite possible that a new system could trade a set of known problems with its own set of unknown problems.  It became quickly clear that attempting to develop a system as comprehensive as LCSH would be very challenging. As was concluded by the ALACT/SAC/Subcommittee, the options of modifying an existing schema appeared more attractive.  As a result, the FAST project team concluded that the most viable option for a general-purpose metadata subject schema was to adapt LCSH. 

This new schema, known as FAST (Faceted Application of Subject Terminology), is derived from LCSH but will be applied with a simpler syntax.  The objective of the FAST project is to develop a subject heading schema based on LCSH suitable for metadata that is easy-to-use, understand, and maintain.  To achieve this objective, this new schema is being designed to minimize the need to construct new headings and to simplify the syntax while retaining the richness of the LCSH vocabulary. 

2.  Library of Congress Subject Headings

LCSH is the most widely used indexing vocabulary and offers many significant advantages:

· Its rich vocabulary covers all subject areas,

· It has the strong institutional support of the Library of Congress, 

· It imposes synonym and homograph control,

· It has been extensively used by libraries,

· It is contained in millions of bibliographic records, and

· It has a long and well-documented history.

While LCSH has served libraries and their patrons well for over a century, its complexity greatly restricts its use beyond the traditional cataloging environment.  It was designed for card catalogs and excelled in that environment.  However, because real estate on a 3x5 card is limited and each printed subject heading requires a new card, the number of headings per item that can be assigned was severely restricted.  Since the card catalog is incompatible with post-coordination, the pre-coordinated headings were the only option available. 

LCSH is not a true thesaurus in the sense that it is not a comprehensive list of all valid subject headings.  Rather LCSH combines authorities, now five volumes in their printed form, with a four volume manual of rules detailing the requirements for creating headings that are not established in the authority file and for the further subdivision of the established headings.  Only about 3 percent of all the topical and geographic headings in OCLC’s WorldCat are fully established.  The remaining 97 percent of the headings are created, correctly or incorrectly, based on these rules.

The rules for using free-floating subdivisions controlled by pattern headings illustrate this complexity.  Under specified conditions, these free-floating subdivisions can be added to established headings.  The scope of patterns is limited to particular types (patterns) of headings.  For example, Burns and scalds—Patients—Family relationships is a valid heading formed by adding two pattern subdivisions to the established heading Burns and scalds.    Patients is one of several hundred subdivisions that can be used with headings for diseases and other medical conditions.  Therefore it can be used to subdivide Burns and scalds.  However, the addition of Patients changes the meaning of the heading from a medical condition to a class of persons.  Now, since Family relationships is authorized under the pattern for classes of persons, it can also be added to complete the heading.  

While the rich vocabulary and semantic relationships in LCSH provide subject access far beyond the capabilities of keywords, its complex syntax presents a stumbling block that limits its application beyond the traditional cataloging environment. Not only are the rules for patterns headings complex, their application requires extensive domain knowledge since there is no explicit coding that identifies which pattern subdivisions are appropriate for particular headings.  Although FAST will retain headings authorized under these rules, they will be established in the authority file, effectively hiding the complexity of rules under which they were created.

The LCSH environment has resulted in a complex system requiring skilled professionals for its successful application and has prompted several simplification attempts. Among these, the Subject Subdivisions Conference (The Future of Subdivisions, 1992) attempted to simplify the application of LCSH subdivisions.   Recently, the ALCTS/SAC/Subcommittee on Metadata and Subject Analysis (Subject Data in the Metadata Record…, 1999) recommended that LCSH strings be broken up [faceted] into topic, place, period, language, etc., particularly in situations where non-catalogers are assigning the headings.  The Library of Congress has also embarked on a series of efforts to simplify LCSH.  
3.  The FAST Schema

After reviewing the previous attempts to update LCSH or to provide other subject schema, OCLC decided to develop the FAST schema. While FAST is derived from LCSH, it has been redesigned as a post-coordinated faceted vocabulary for an online environment. Specifically it is designed to:

· Be usable by people with minimal training and experience, 
· Enable a broad range of users to assign subject terminology to Web resources,
· Be amenable to automated authority control,
· Be compatible with use as embedded metadata, 

· Focus on making use of LCSH as a post-coordinate system in an online environment.

The first phase of the FAST development includes the development of facets based on the vocabulary found in LCSH topical and geographic headings and is limited to four facets: topical, geographic, form, and period.  In later phases, it is anticipated that additional facets will be added for personal names, corporate names, conference/meetings, uniform titles and name-title entries.  With the exception of the period facet, all FAST headings will be fully established in a FAST authority file.
4.  Topical Facet

The topical facet consists of topical main headings and their corresponding general subdivisions. FAST topical headings look very similar to the established form of LCSH topical headings with the exception that established headings will include all commonly used  (i.e., free-floating) topical subdivisions and each of the common multiple headings will be individually established.  FAST topical headings will be created from:

· LCSH main headings from topical headings (650) assigned to MARC records, 
· All associated general ($x) subdivisions from any type of LCSH heading, 

· Period subdivisions containing topical aspects from any type of LCSH heading,

All topical headings strings will be established in an authority file. Examples of typical FAST topical headings are shown below:

Industrial project management—Data processing
Colombian poetry

Blacksmithing—History

Epic literature—History and criticism

Pets and travel

Quartets (Pianos (2), percussion)

Natural gas pipelines—Economic aspects

School psychologists

Blood banks

Loudspeakers—Design and construction

Burns and scalds—Patients—Family relationships

FAST headings retain the hierarchical structure of LCSH, but only topical subdivisions can be combined with topical headings.

5.  Geographic Facet

The geographic facet includes all geographic names.  In FAST, these place names will be established and used in indirect order.  For example, Ohio—Columbus is the established form in FAST rather than the direct order form, Columbus (Ohio).  In LCSH, place names used as main headings are entered in direct order, but when they are used as subdivisions, those representing localities appear in indirect order.  First level geographic names in FAST will be far more limited than in LCSH.  They will be restricted to names from the Geographic Area Codes table. Other names will be entered as subdivisions under the name of the smallest first level geographic area in which it is fully contained. For example, the Maya forest, which spans Belize, Guatemala, and Mexico, would be established as North America—Maya Forest instead of simply as Maya Forest.  Qualifiers will only be used to identify the type of geographic name (Kingdom, Satellite, Duchy, Princely State, etc.). As with topical headings, all geographic headings will be established in an authority file.  Some examples of FAST geographic headings and their corresponding Geographic Area Codes are:

Bolivia—Cochabamba (Dept.) [s-bo]
England—Coventry [e-uk-en]
Great Lakes [nl]
Great Lakes—Lake Erie [nl]
Italy [e-it]
Maryland—Worcester County [n-us-md]
Ohio—Columbus [n-us-oh]
Ohio—Columbus—Clintonville [n-us-oh]
The same geographic names may appear significantly different in their direct and indirect forms.  In LCSH, North Carolina as a first level entry or as a subdivision, is spelled out but, as a qualifier, it is abbreviated as N.C. (e.g., Chapel Hill (N.C.)) To ensure a comprehensive search, users frequently must search for multiple forms of the same name.  Unless sophisticated post-processing is performed, identical names of local places located in different areas will be displayed together.  For example, a search of WorldCat for the city of Charlevoix [Michigan] results in 51 unique names, 29 entries from Michigan and 22 from Québec.  An alphabetical display of the names intermixes the entries for Charlevoix, Michigan with those in Québec.  The display also includes multiple entries for the same entry resulting from the direct and indirect forms of the name.  When all of the names are in the indirect form as used in FAST, the 29 Michigan entries are reduced to the 12 entries shown below:

Michigan—Charlevoix

Michigan—Charlevoix County


Michigan—Charlevoix County—Deer Creek Watershed


Michigan—Charlevoix County—Holy Island


Michigan—Charlevoix County—Horton Creek


Michigan—Charlevoix County—Beaver Island

Michigan—Charlevoix County—Marion

Michigan—Charlevoix County—O'Neill Site

Michigan—Charlevoix County—Peaine Township

Michigan—Charlevoix Harbor 

Michigan—Charlevoix, Lake

Michigan—Charlevoix Region

In this case, the entries for Michigan and Québec are clearly grouped in the display of the indirect names.  The hierarchical structure could also be used to further reduce the size of the display to five entries by initially displaying only first and second level entries.


Linking the first level entries with the Geographic Area Codes provides additional specificity and hierarchically structure to the headings.  In this way, the Geographic Area Codes can be used to limit a search.  Searching for Charlevoix with the Geographic Area Code n-us would improve precision by limiting the above search to the United States.  

6.  Form Facet

The form facet includes all form subdivisions.  The form headings were established by extracting all form subdivisions from LCSH topical and geographic headings. Since many form subdivisions are currently still coded as x instead of subfield v in LCSH headings, they were algorithmically identified and re-coded as v prior to their extraction. O’Neill et. al (Forthcoming) provides the details of the algorithm used to identify the form subdivisions for re-coding.  Some examples of FAST form subdivisions are:

Translations into French
Rules

Dictionaries—Swedish

Controversial literature—Early works to 1800

Translations into Russian

Statistics—Databases

Textbooks for foreign speakers—English—Juvenile literature

Slides

Directories

Correspondence—Juvenile literature
Records

As with the topical and geographic facets, all form headings will be established in the authority file.

7.  Period Facet

The period facet follows the practice recommended at the Airlie Conference: Chronological headings will reflect the actual time period of coverage for the resource.  All period headings will be expressed as either a single numeric date or as a date range.  Since the only general restriction on periods is that when a date range is used, the second date must be greater than the first, there is no need to routinely create authority records for period headings. 

The MARC 21 Format for Bibliographic Data does not currently provide for separate identification of periods as main headings and the format will require the approval of a new field for period subjects if that facet is to be treated similarly to the other facets.  Chronological subdivisions are established in the MARC 21 Format for Authority Data as X82 fields.  If the same relationship between main headings and their corresponding subdivisions is used for periods, the X52 fields would be the logical tagging pattern for periods.  Therefore a proposal to MARBI is being drafted, requesting that the 652 tag be authorized in bibliographic records.  The X52 tag group is currently being used in the development of FAST authority files but will be revised, as necessary, after being reviewed by MARBI.

Period subdivisions in LCSH frequently contain valuable information beyond the chronological information.  For example, if the subdivision Song dynasty, 960-1279, was replaced by simply 960-1279, useful information would be lost.  In cases where the period heading contains information that cannot be captured in a numeric date range, the subdivision will also be retained as part of the topical heading. 
8. Creation of the FAST headings

FAST headings are being derived from headings enumerated in LCSH and from the set of LCSH headings assigned to the records in WorldCat by faceting them into the four facets.  There are approximately eight million unique topical and geographic headings in WorldCat.  Each of these headings has been extracted and parsed into the appropriate facet.  For example, the topical heading Slavery $z United States $v Fiction would be faceted into the following three FAST headings:

Slavery (Topical)

United States (Geographic)

Fiction (Form)

The geographic heading France $x History $y Wars of the Huguenots, 1562-1598 $v Sources would be faceted into:

History—Wars of the Huguenots, 1562-1598 (Topical)

France (Geographic)

1562-1598 (Period)

Sources (Form)

The faceting process has been completed and we are now in the process of validating the headings and creating the authority records.   Not surprisingly, these initial files of faceted headings contain a large number of incorrect or other variant headings.  Some of these errors are minor, such as variations in capitalization or spacing, but some are more significant such as incorrect spellings, invalid constructions, or the use of obsolete headings.  The details of the validation process are beyond the scope of this paper but it is expected that when the validation process is complete, the error rate in the FAST files will be very low.  

Once the FAST headings are validated, authority records will be created for each valid heading.  It is expected that the MARC 21 Format for Authority Data with some modifications will be used for the FAST authority records.  Links from the FAST authority records back to their corresponding LCSH records will be maintained whenever possible using the 7XX fields.  When appropriate, the cross-references from the LCSH authority records will also be included in the FAST authorities.

Conclusions

Although much work remains before the FAST authorities files are complete and ready for use, the project has demonstrated that it is viable to derive a new subject schema based on the terminology of the Library of Congress Subject Headings but with a simpler syntax and application rules.  Upon completion, the FAST authority records will be extensively tested and evaluated.  After the evaluation, we will know if we have achieved our goal of creating a new subject schema for metadata that retains the rich vocabulary of LCSH while being easy to maintain, apply, and use.
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