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1.  Introduction

This paper offers a conceptual framework for the design and construction of an information storage and retrieval system that provides intellectual access to archival collections.  Intellectual access to collections is defined as the understanding, or awareness, of the context in which archival records were created and how the records serve as evidence of relationships between individuals and organizations.  The purpose of this system is to allow archives users the ability to search for interrelationships among archival records across several collections in several different archival repositories at the same time. 

Access to archival collections, and hence archival records, has traditionally been provided through the means of written summaries called finding aids and the intervention of an archivist during an onsite visit to an archive.  In today’s environment of remote access to electronic resources, more and more archives are placing their finding aids online in HyperText Markup Language (HTML) along with instructional guides to archival research.  A smaller number of archival institutions, although the number is growing, are coding finding aids with Encoded Archival Description, most commonly known as EAD.  EAD, which allows textual segments in finding aids to be coded based on their context, is a subset of Standard Generalized Markup Language (SGML). Other descriptive mechanisms have also been employed by archivists, such as MAchine-Readable Cataloging (MARC), but the depth and coverage of collection information provided in these alternative access tools is limited in comparison to the finding aids.

The potential of using EAD for effective intellectual access to archival material has not been fully recognized by archivists (for a discussion of future archival directives see Cunningham, 1997).  Access to collections through finding aids, whether they are in paper or provided electronically through HTML or EAD, has remained flat.  This means that the user must still access material through a top-down manner— collection by collection, finding aid by finding aid—  to develop his or her understanding of the context in which the records were created and how this contextual information fits into their research need.  Unfortunately, this mode of access is primitive in comparison to research being done in both information extraction and information retrieval (see Gaizauskas & Wilks, 1998; Blair, 1990). Yet, the use of EAD in finding aids offers archivists the wonderful opportunity to go one step further and use this encoded knowledge in an information storage and retrieval system to provide users with the intellectual framework for identifying, accessing, and using archival materials.  

2. Query Formulation

The intended users for this information system are those who are independent from the individuals and organizations responsible for the records that they seek.  In other words, these individuals are external from the record creation process and can be generally defined as researchers.  With different backgrounds and reasons for studying archival records, users such as genealogists, historians, and literary researchers, to name just a few, have varying information needs and may use the information contained in records quite differently (Phelan & Beaulieu, 1999).  It is because of this difference in need and use that the system design is structured around contextual, or relational, information among archival collections and records and not around the content of the records themselves.

Although individual information needs are distinct from one another, archival user studies, while limited in number, have all shown that researchers generally approach archival institutions with at least one query term that names an organization or individual (Lytle, 1979, Tibbo, 1989, Bearman, 1989-90, Conway, 1994). The same studies have also shown that researchers often qualify their information need with dates and geographic locations.  For the system to come full circle, the design must begin and end with the researchers.  The specific processes of the system can always be expanded, tweaked, and narrowed, but the usefulness of the system to its intended user group must be evident in its initial design. Thus, the conceptual framework for the system design is grounded in studies that show how users present their information needs to archivists. 

2.1 User Studies

On March 15, 1989, during the climatic push towards user-centered programs in the archival community, Bearman (1989-90) pursued a study of “user presentation language” in eighteen archival repositories in the United States (p. 3).  The purpose of this examination was to capture all of the queries presented to archivists during the course of one day in an effort to analyze their contents.  On the date of the study, researcher and staff queries received through the mail or by computer were retained while those received orally, either by phone or in person, were transcribed verbatim. In all, 1,559 queries were delivered to Bearman for his study.

Relative to the queries received, Bearman identified eighteen different term types embedded in the query statements, which he called access points.  Because data was collected from both staff and researchers many of these access points deal exclusively with physical record location data or archival control information.  Yet, personal name, corporate name, place, and date do appear in Bearman’s list as well. Unfortunately, Bearman did not analyze researcher and staff queries separately, so it is impossible to reason the results for a particular group.  Still, the study does reveal two interesting details: (1) the first statement of a query generally uses only one access point, and (2) aside from the request for holding ordering forms, personal name was the second most requested access point (p. 5).

The following year, in 1990, Conway (1994), using Bearman’s access points as the basis for his analysis, commenced a similar investigation with phone, mail, and in person data from non-staff queries at the National Archives and Records Administration.  In his study, Conway found that users regularly focused their queries on personal names, Federal agency names, dates, and locations (p. 72). Additionally, both Bearman and Conway noted that queries presented to archivists contain relatively concrete information, such as names and places, rather than information pertaining to a particular subject, such as trains or the Alamo. Tibbo’s (1989) interviews with historians at the University of Maryland to determine “ideal abstract elements” echo the same finding (p. 540) as does a more recent study on literary researchers and their desired access points (Phelan & Beaulieu, 1999).  

2.2 User Queries


Evidence of how researchers regularly state their information needs is less obscure today than it was in the past.  With online discussion lists and the multitude of research support venues on the Internet, it is relatively easy for a system designer to observe how users pose their questions and the substantiality of the questions’ contents.  The combination of reported findings from user studies and observation of online user queries is very effective.  An analysis of these two components alone aid in the identification of descriptive elements embedded in the contents of records that are most widely sought by researchers.

For example, a recent message posted to the ROOTS-L online genealogical discussion list appeared as follows:

Looking for parents and siblings of ALICE CAROLINE BROWN b 6 May 1831 in Pittsburgh, Allegheny co. PA d 3 sept 1884 in Fredericktown, Madison co. MO. m JEREMIAH NORGRAVE TATEM in PA or VA  1857 Jeremiah b 7 July 1830 Philadelphia city PA d 23 Oct. in Fredericktown, Madison co. MO children both born in PA Alice A  b 1858 m James C Spiva Katherine Amelia  b Jan 23 1860  d  1945 in Bonne Terre, St. Francois co MO m Joseph Austin THORNTON in Fredericktown 1881 (e.g. from ROOTS-L recent messages list).

In expressing his or her query, the above researcher offers information concerning names, places, and dates and how these descriptive elements are interrelated (see Figure 1).  It is fairly easy to see how this example supports the findings of studies on user queries; That proper names of individuals and organizations, qualified by dates and geographic locations, is a prominent manner in which users represent their information needs. 


          Figure 1: Example of some of the information provided by the researcher.

  Alice Caroline Brown
          Married, 1857

    Jeremiah Norgrave Tatem

  Born: May 6, 1831





    Born: July 7, 1830

  Died: September 2, 1884




    Died: October 30, [year]

Yet, for the design of an information storage and retrieval system, it is not enough to simply analyze the content of the questions that researchers pose to archives.  It is equally important to see how the contents of their queries connect with one another within the same question.  To illustrate this point, the content of the genealogical query posted to the ROOTS-L discussion list focuses on individuals, dates, and geographic locations. Further, as demonstrated in Figure 1., the contents of this query are interrelated.  

To locate evidence to suffice the user’s information need— to find the names of Alice Carolyn Brown’s parents and siblings— individual, along with organizational, names must be incorporated into the system as meaningful entities.  Moreover, the relationships between individuals and organizations in a certain context play a significant role in the system well.  In the case with Alice Carolyn Brown, the user is asking to locate evidence, or records, that will allow him or her to identify individuals, or entities, who have a relationship to Brown within a distinct context.  The content of the query expresses interest in certain dates and geographic locations that allow the differentiation between the Alice Carolyn Brown in question and, for example, an Alice Carolyn Brown who was born in the 20th century or who resided for a great period of time in California.  

2.3 Query Analysis and System Design

As noted earlier, query analysis has shown that individuals hoping to use archival resources in their research use three primary elements of knowledge: names, dates, and places.  The ability for a user to utilize this knowledge in an archival information storage and retrieval system is extremely important.  It is through names, dates, and places that users can distinguish sources of evidence that may fulfill their information needs from those that are completely irrelevant. A system concentrated only in entities consisting of individual and organization names, qualified by dates and locations, has the ability to be advantageous to the archival researcher for this precise reason.  Hence, this belief is the foundation for the system described in this paper; to allow users intellectual access to the relationships between individuals and organizations within a certain context based on their own understanding of the information need. Additionally, unlike finding aids which are structured primarily for top-bottom access, a system emphasizing the relationships among individuals and organizations allows users to drill directly to sources that correspond with their individual needs.  

In this system, discovering sources of evidence can occur under several different circumstances.  It does not matter, for example, whether or not the sought entity or entities are the basis for an entire collection, embedded within the collection of another entity, or scattered amongst the collections of several entities. The key to the system is not the collections nor the location of individual sources of evidence, but rather the relationships between individuals and organizations within a certain contextual setting.  Surprisingly, although archivists fully recognize the importance of relationships between individuals and organizations, the current tool of archival description and access, the finding aid, does not lend itself well to creating a user-centered environment as the one described above.  However, the ability to extract information from finding aids, through the use of Encoded Archival Description (EAD), to create entity-relationship models between individuals and organizations across collections and repositories is very possible due to EAD’s use of Standard Generalized Mark-Up Language (SGML). Because the text of finding aids is already tagged in SGML, information extraction is a relatively simple and effective process (Gaizauskas & Wilks, 1998; Dempsey & Heery, 1998).

3. Feature Extraction

The Encoded Archival Description (EAD) Document Type Definition (DTD) was developed primarily through the efforts of what came to be known as the Berkeley Finding Aid Project.  The project, which was led by Daniel Pitti at the University of California, Berkeley, Library between 1993 and 1995, was not exclusive to just researchers at Berkeley, but also included representatives from other repositories, including the Library of Congress and the National Archives and Records Administration.  The main objective of the project was to unify description and access tools across institutions to create a network of archival holdings (Library of Congress Network Development and MARC Standards Office, 1998).

In trying to identify an encoding standard for machine-readable findings aids certain criteria were put into place.  The standard needed to have:

· The ability to present extensive and interrelated descriptive information found in archival finding aids;

· The ability to preserve the hierarchical relationships existing between levels of description;

· The ability to represent descriptive information that is inherited by one hierarchical level from another;

· The ability to move within a hierarchical informational structure; and 

· Support for element-specific indexing and retrieval (Taken from “Choosing an Encoding Standard,” Library of Congress Network Development and MARC Standards Office, 1998).

The characteristics of Standard Generalized Markup Language (SGML) were found to satisfy the needs of the project.  Both an alpha and beta test were conducted before Version 1.0 of the EAD DTD was released during the 1998 Annual Meeting of the Society of American Archivists, which was held between August 31 and September 6 in Orlando, Florida.  To date, more than twenty-five institutions have reported using EAD for one or more of their collections and the number is growing (Library of Congress, 1998).

3.1 Finding Aid Structure

In terms of a schematic framework, archival collections have generally been physically arranged into series, sub-series, and ultimately, individual records in concordance with their original filing scheme. The relationship between the individual records and the collection as a whole is hierarchical in nature. This arrangement of records within archival collections is maintained in the structure of the traditional archival mode for access, the finding aid.  In the United States, these written descriptions should adhere to the rules of archival description discussed in Henson’s (1989) Archives, Personal Papers, and Manuscripts (APPM), which is similar to standards used in other jurisdictions. The purpose of this system of multi-level description is to “represent the context and the hierarchical structure of the fond and its part” (International Council on Archives, 1994, section 2.1).  (The word fond is the European equivalent to the use of the word collection in the United States.)  

In brief, a finding aid will provide some background information about the record creator(s), the scope and content of the records themselves, and the general organizational scheme of the collection as a whole. The major components and structure of finding aids are shown in Figure 2. 

Collection name (Creating body)

Person, Organization, or Organizational unit 

Background sketch

1. Brief overview of creating body and the collection

Affiliations with locations and dates

Positions and dates

General interests


Location(s) 

Scope and content

2. Brief overview of contents

Series designations

Arrangement

Size of collection 

Record types and media

Restrictions on use

Series

Series title

Source of series title



Size of series

Date range for series



Brief overview of contents

Record types and media


Arrangement 


              Affiliations with location and dates

Sub-series

Sub-series title

Source of sub-series title

Date range for sub-series

Brief overview of contents

Record types and media

Arrangement 


Affiliations with location and dates
Purpose or function

Affiliations with location and dates

Special interest material (Item level)


Affiliations with location and date


Record type and medium


Arrangement

3.2 Structure of Encoded Archival Description (EAD)

The EAD Working Group (1998) describes EAD as “a set of rules for designating both the intellectual and physical parts of archival finding aids so that the information contained therein can be searched, retrieved, displayed, and exchanged in a predictable platform-independent manner” (p. vii). Through the use of SGML, EAD is mapped to the structure of the traditional paper finding aids, maintaining the original format of archival description.  Thus, finding aids are segmented by both their structures and contents (see Figure 3).  

 

<ead> 

<eadheader> 

     Required. Provides descriptive identification of the encoded archival description or finding aid. 

          <filedesc> file description 

          <profiledesc> profile description 

          <revisiondesc> revision description

<frontmatter> 

          Optional. Provides title page and other front matter for formal publishing of the finding aid.

<archdesc> archival description 

               Required. Provides main structural elements in the description of the archival unit. 

               <did> descriptive identification 

                    Required. Provides information needed to identify the archival unit being described. 

                    <unittitle> unit title 

                    <unitdate> unit date 

                    <extent> extent 

                    <origination> origination, e.g., collector, photographer, etc. 

                    <repository> 

                    <unitloc> unit location 

                    <unitid> unit identification 

                    <note> general note

               <admininfo> administrative information 

                    <accessrestrict> access restrictions 

                    <acqinfo> acquisitions information 

                    <altformavail> alternative form available 

                    <custodhist> custodial history 

                    <prefercite> preferred citation 

               <admininfo> CONTINUED      

                    <processinfo> processing information 

                    <userestrict> use restrictions 

                    <note>

               <bioghist> biography/history 

                    <chronlist> chronological list

               <controlaccess> controlled access 

                    <corpname> 

                    <famname>


     <function>
 

                    <genreform> 

                    <geogname> 

                    <name> 

                    <occupation> 

                    <persname> 

     <subject>

     <title>

               <odd> other descriptive data

               <note> general note

               <scopecontent> scope and content 

                    <arrangement> 

                    <organization>

               <dsc> descriptions of subordinate components 

                    <c> component [description] 

                         <did> 

                         <admininfo> 

                         <bioghist> 

                         <controlaccess> 

                         <odd> 

                         <note> 

                         <scopecontent> 

                         <dsc> 

                         <c>

               <c> 

                    <did> 

                    <admininfo> 

                    <bioghist> 

                    <controlaccess> 

                    <odd> 

                    <note> 

                    <scopecontent> 

                    <dsc> 

                    <c>

               <add> adjunct to descriptive data 

 Optional. Provides for adjuncts to the descriptive information. This is information that will                   assist in the use of the archival material, but is not itself archival description. 

                    <bibliography> 

                    <fileplan> 

                    <index> 

                    <relatedmaterial> 

                    <separatedmaterial>

               </ead> 

(Adapted from <EAD>: Encoded Archival Description Tag Library, 1998)

As demonstrated above, EAD follows a rigid structure comprised of (1) high-level elements and (2) subordinate components (Encoded Archival Description Working Group, 1998).  This hierarchical structure is identical in concept to the traditional structure of finding aids (as exhibited in Figure 2), therefore information from paper- or word processing-based finding aids can be easily converted to a machine-readable format consisting of SGML tags.

This designation of textual structure in EAD is also a key factor of EAD’s utility as a source for information extraction (IE) because the encoded text of finding aids is essentially already parsed, or segmented.  The fact that finding aids are broken down into distinct textual segments and that all finding aids are divided in the same manner allows the process of information extraction to be a routine application. According to Gaizauskas and Wilks (1998), text encoded in SMGL is “reliably extractable information” (p. 79). Moreover, the Message Understanding Conference (MUC) task of IE evaluation for named entity recognition, which uses text marked up in SGML, has exhibited successful results in both recall and precision (Gaizauskas & Wilks, 1998; Marsh & Perzanowski, 1998). 

With EAD, once the desirable content-based elements embedded within encoded finding aids are identified, the development of an algorithm to extract this information for an archival information storage and retrieval system is fairly straightforward.  The Encoded Archival Description Tag Library (Encoded Archival Description Working Group, 1998) provides a sound structural and conceptual foundation for using SGML tags to encode aids and each step of the encoding process is clearly denoted.  Thus, the segmentation of text in EAD is not only regulated to agree with a presupposed format and structure, but the parsing mechanism is predictable as well. 

3.3 Identification of Extractable Information

EAD’s suitability for information extraction exists not only in the fact that names, dates, and locations are encoded but that organizational data are encoded as well.  Organizational information pertains to elements contained in finding aids that detail administrative functions of archival institutions, such as a collection’s provenance and unique identifier. Although the system design is concentrated on relationships between individuals and organizations, the physical location of sources of relational evidence, the records, must also be made available to the user. Thus, both intellectual and directional elements need to be captured. An additional advantage of incorporating directional information in the system is that the user is provided with the opportunity to limit his or her query by archival repository.

3.3.1 Intellectual Access

There are seven elements and one attribute in EAD that relate directly to the findings in studies of archival researcher queries: personal name; corporate name, family name, geographic name, function, date of the unit, date, and role.  The incorporation of function and role allows for greater searching capabilities, especially if the user is unable to identify a specific individual or organization in his or her query statement but is aware of the entity’s function or role at a given time.  The attribute role also allows entities, especially individuals, to be further explicated within a certain context. As noted by Gottlob, Schrefl, Röck (1996), “a person may take on different roles, become a student, an employee, a department manager, and so forth” (p. 269).  Elements and attributes to be extracted from encoded finding aids for intellectual access to archival records and collections appear in Figure 4.

Figure 4: EAD Element and Attribute Tags for Intellectual Access* 
Element
<persname>
Personal Name
The proper noun designation for an individual, including any of the individual’s forenames, surnames, honorific titles, and added names.

Element
<corpname>
Corporate Name
The proper noun name that identifies an organization or group of people that acts as an entity.

Element
<famname>
Family Name
The proper noun designation for a group of persons closely related by blood or persons who form a household. Includes single families and family groups.

Element
<geogname>
Geographic Name
A proper noun designation for a place, natural feature, or political jurisdiction

Element
<function>
Function
Terms for spheres of activities and processes that generate the described material

Element
<unitdate>
Date of the Unit
The creation year, month, or day of the described materials. [Record creation date information]

Element
<data>
Date
A generic element that contains a month, day, or year in any format. [Contextual date information]

Attribute 

Role
The contextual role or relationship for the person, family, corporate body, or geographic location within <corpname>, <famname>, <geogname>, <name>, and <persname> elements.

                          *Taken from <EAD>: Encoded Archival Description Tag Library, 1998.

3.3.2. Organizational Access

Two element tags in EAD satisfy the necessity to identify location information for sources of archival evidence retrieved by the system, <unitid> and <custodhist> (Figure 5).  While <unitid> designates a specific source of information, <custodhist> designates a structural unit within the aid in which intellectual elements such as <persname> or <corpname> are embedded.  Element tags for organizational access offer the underlying framework for the system’s intellectual component.  As addressed earlier, aside from relational evidence, the location of the evidence must be provided for the user as well. 

Figure 5: EAD Element Tags for Organizational Access*

Element
<unitid>
ID of the Unit
Any alpha-numeric text string that serves as an unique reference point or control number for the described material, such as a lot number, an accession number, a classification number, or an entry number in a bibliography or catalog.

Element
<custodhist>
Custodial History
An <admininfo> subelement for information about the chain of ownership of the materials being described, before they reached the immediate source of acquisition.

*Taken from <EAD>: Encoded Archival Description Tag Library, 1998.

3.4  Assumptions

The ability to extract information from finding aids encoded in EAD for an archival information storage and retrieval systems is based on the following two assumptions: (1) archival institutions will continue to used SGML or XML compliant tags for encoding finding aids, or relatively similar information, such as human or machine created metadata, for the description of records, and (2) the entire text of the aid is encoded.  

Although the first assumption appears to be the direction in which archival institutions are going (e.g. Wallace, 1995, Bearman & Sochats, 1996, Cunningham, 1998), the second assumption is not true at this particular point in time. Currently, the EAD Tag Library (Encoded Archival Description Working Group, 1998) states that elements such as <corpname> and <persname> do not need to be used for every single corporate or personal name that appears in the aid and that sources for encoding should be selected at the archivist’s discretion (see, for example, p. 96; Miller, 1997, under Marking Names and Editing). This decision may have been made to accommodate the limitations that many systems place on the data capacity of MAchine-Readable Cataloging (MARC) records because one of the initial goals of EAD is the automatic population of MARC records (Encoded Archival Description Working Group, 1998, p. 2).  However, this decision severely limits the functionality of EAD for use in more robust systems because all of the applicable textual elements of the aid will not be encoded.  Nonetheless, this system assumes that this decision will be resolved in the near future.

4. Knowledge Representation

As stated earlier, users approach archival records differently.  Yet, rather than create a system that satisfies the needs of only one user group, the system discussed here aims to accommodate the information needs of multiple user groups by concentrating on information elements that transcend several research interests.  Although the extracted information pertains only to individuals and organizations and their temporal and geographic attributes, the system offers an objective, rather than subjective, interpretation of the data by building knowledge representations based on relational evidence among individuals and organizations rather than on the records themselves.  This approach allows the user to develop his or her own understanding of the nature of the relationship and the content of the record based on his or her personal information need.

EAD’s hierarchical structure lends itself well to the building of entity-relationship knowledge representations.  Illustrating the nature of provenance, or origin, in archival collection, descriptions in finding aids mirror the order of records in a collection.  As a result, individual records inherit all qualities of the higher level of description, the sub-series, which, in turn, inherits all qualities of the next higher level of description, the series, while series inherits collection level description.  To establish relationships between individuals and organizations, once the text is identified for extraction based on factors addressed in Figures 4 and 5, a set of rules direct the formulation of relationships and the context attributes of such relationships based on the concept of provenance.  Moreover, through hierarchical inheritance, a chain of description is also created.  

These points are best illustrated through the use of an example.  Consider, for instance, that several features have been extracted from an encoded finding aid for the Records of the Pittsburgh Lutheran Church (Figure 6) for contribution to this archival information storage and retrieval system.

Sample of information extracted from Records of the Pittsburgh Lutheran Church

Code
Name

<corpname>
Pittsburgh Lutheran Church

<unitdate>
1820-1950

<corpname>
Lutheran Church of Pennsylvania

<geogname>
Pittsburgh, Pennsylvania

<corpname>
Pennsylvania State Archives

<role>
Reverend

<persname>
Rev. Paul Smith

<famname>
Brown

<persname>
Abigail Henry

<persname>
Jared Brown

<date>
December 25, 1829

4.1  Rules

The above features are subject to a number of rules; Rules exist for both entity and attributes as well as for relationships.  For example, in this system, <unitdate> dates must be converted to display either one year or a range of years, while <date> should be represented numerical as month, day, year, such as 12/25/1825.  For entities, personal names, organizational names, and family names must adhere to the Library of Congress Authority Files (LCAF).  The rationale for this decision is due to the fact that the LCAF already has large databases of names and that standards for entering new names are already established and used throughout the United States.  Similarly, Library of Congress Subject Headings (LCSH) can be used for geographic names and role attributes. 

Manual indexing may be necessary if names or applicable cross-references are not already listed in the authority record for names or subject headings.  Yet, an archival contribution to LCAF is significant because resources available in libraries and archives complement one another. Additionally, not only will this system benefit from employing standards already in use, but also this similarity in data may aid in the design of integrated systems for both libraries and archives in the future. 

For the establishment of relationships, the rules are dependent upon structure rather than content.  For instance, the first rule for the system addresses the main entity in the collection: The entity listed under <unittitle> in <archdesc> identifies the name of the collection.

<archdesc> -- <unittitle> -- <corpname> --------- Pittsburgh Lutheran Church

The second rule concerns attributes related to the collection: Under <archdesc>, <unitdate>, <unitloc> (geogname), and <unitid> are attributes of the collection.  


Pittsburgh Lutheran Church


1820-1950

Pittsburgh, PA

NID-5876
A third rule denotes the specific establishment of relationships: Establish a superior relationship between the collection and the first entity listed under <archdesc> -- <admininfo> ---<custodhist>. Within <custodhist>, establish a superior relationship between the first entity listed and the second entity listed, the second entity listed and the third entity listed, and so forth. 








Pennsylvania State Archives






Lutheran Church of Pennsylvania


Pittsburgh Lutheran Church



1820-1950

 

           Pittsburgh, PA

NID-5876

Further rules emphasize the creation of subordinate relationships between the collection and other entities listed in the encoded finding aid (See Figure 7.)  These rules also dictate parallel relationships, whereas two or more entities exist on the same plane, therefore not hierarchical in nature. In the example, note how Abigail Henry is related, although indirectly, to the Pittsburgh Lutheran Church through her relationship with Jared Brown. Also observe how the data in the diamonds of the model serve as contextual information.

Figure 7 is demonstrative of the overall conceptual schema for this archival information storage and retrieval system.  The chain of description follows the rigid structure of the finding aid, with the use of EAD, which offers organizational access to the user.  Further, by emphasizing relationships among entities, the user is also provided with intellectual access to the collection as well.  Through this example, one can see how extracted information is organized and how this schema serves as the basis for the retrieval of information in the system (Soergel, 1985).
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    12/25/1829

4.2  Visualization

Recalling the genealogical query stated earlier in this paper, the researcher was interested in finding the names of the parents and siblings of Alice Caroline Brown, 1831-1884.  

How can this archival information storage and retrieval system help this user satisfy his or her information need? First, the user interface in this system allows the user to enter queries based on his or her personal knowledge about the information need. Second, the representation shown in Figure 7 is both the conceptual schema for organizing extracted information and the conceptual schema for guiding a researcher.  

4.2.1  Queries

For this system, the user has the ability to enter the following information: names, locations, and dates.  One or more fields may be entered using Boolean searching for individual words and phrases.  For dates, searching is inclusive.  For example, if the query contains the date 1831, a collection with the date range of 1820-1950 is applicable, provided that other query terms appear in the same collection.  Pull down menus to limit dates by century and decade and the option to enter a range of dates are also available to the user.  

Relationships among names, names and dates, names and locations, and places and dates can be searched.  Also, a user may choose to limit his or her search to only name, date, and location, although the system will prompt the user to limit his or her query if the search yields an excessive number of results. For Alice Caroline Brown, this researcher may approach the system with some of the following queries:

· “Brown, Alice Carolyn” (System prompts user to enter last name first)

· Brown AND Pittsburgh NOT 1940

· Brown AND Pittsburgh AND 1831

4.2.2  Matching

To match the query terms to the terms used in the system, an authority module will first search for the terms used in the query and then cross-references noted in the authority files.  The system looks for direct links among the query data using hierarchical inheritance. The search query Brown AND Pittsburgh AND 1831, for instance, yields a favorable collection result among the Brown Family, Rev. John Smith, and Pittsburgh Lutheran Church.  Should too many links appear, as mentioned above, the system will prompt the user to select from a list of possible attributes, consisting of dates, locations, and roles, to limit the search.  In other words, relevance judgments are made during the search process as well as after.  Matching occurs with both the system’s manipulation of terms and the user’s manipulation of contextual information.

4.2.3 Display

To communicate the intellectual and organizational values of the relationships found, the user is shown the results of his or her search much in the same manner as the conceptual schema shown in Figure 7, except for the fact that the representation is limited only to the entities noted in the query and/or their attributes (Figure 8).  The user can elect to expand entities and see additional relationships that may suit his or her information need.
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This system aims to offer the user the best opportunity to locate sources of evidence among individuals and organizations.  Furthermore, one of the objectives of this system is to search across several collections and archival repositories.  In Figure 8, Abigail Henry and Jared Brown may have relationships to entities contained in other collections.  Because this system’s design integrates the collections across several different repositories, the user may elect to expand the entities for Abigail Henry and Jared Brown to discover relationships that they have with other entities in other collections.  

Should Alice Caroline Brown exist as an entity in another collection, an archival record or a number of records may serve as evidence of relationships between Alice Carolyn Brown and Abigail Henry and/or Jared Brown.  Thus, through the process of semantic activation (Kamps et al., 1996), a connection between the collection noted in Figure 8 and a collection elsewhere may exist.  This interrelatedness and connectivity allows the user great advantages in uncovering information pertaining to his or her research needs. Subsequently, the availability of repository allows the user the option of locating specific sources of evidence.  Searches may also be limited to only certain repositories due to the inclusion of organizational access.

5. Conclusion

Based on the findings of archival user studies, a system concentrated only in entities consisting of individual and organization names, qualified by their contextual attributes, has the ability to be extremely useful to the archival researcher.  The use of Encoded Archival Description (EAD) for the automation of finding aids, the traditional archival access tool, facilitates the process of extracting elements and attributes for an archival information storage and retrieval system.  The organization of extracted information is further simplified by EAD’s hierarchical structure of archival description, which is based on the archival principle of provenance.  Provenance, in turn, directs not only the conceptual schema for the system’s knowledge representation but also for the user display.  

By exhibiting entities and their relationships within a contextual framework, the user is allowed to manipulate the system for the discovery of information that best suits his or her individual research need.  Moreover, the user is not limited to examining only the relationships that exist in individual collections.  Instead, the user is provided with the opportunity to search for relationships and the evidence of such relationships, the archival records, across collections and repositories at the same time.  Thus, the user is able to discover relevant sources of information in a timely and efficient manner.
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Figure 2.: The Structure and Format of Finding Aids
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Figure 3: Elements of Encoded Archival Description (EAD)
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Figure 7: Hypothetical Collection
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Figure 8: Display
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