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- EXECUTIVE SUMMARY

A
iy

A workshop entitled "The Subject Access Problem --
6pportunities for Solution" was he}d in Springfield; Virginia,
October 18-208, 1978.  The workshop was sponsored'by the Committee
for the Coordination_of'National Bibliographic Control which is
sUppérted by - the National Sdience Foundation, the National
Commission on Libraries and Igformatign Science, and the Council
6n Library Resources. Funds for:the conduct of the workshop were
provided 5} the Committee with addifiona; financial support
provided by the National Endowment for ' the Humanities and the

PO . : « ™y I
Council on Library Resources. !

fhé need to improve the ability of the user to find needed
ih}ofmatiog throughuusubﬁect access was the basis for the
workshop. The Committee organized the workshop to:

. highlight the role of sdbject access with- the
emphasis‘on the needs of the informatioq seeker,

. ¢ompare techniques fof subject access 'now being used
in the. library and the abstracting and indexing (A&I)
communities including applicable research efforts,

. émphasize the role and nature of authority files in
subjéct access” control and facilitation,

. seek opportunitiés to (1) improve information
preparation for subject access.. through Dbetter
functional interconnection and integration across all
communities' and (2) promote the use and enhance
techpiques for subject: access to classes of

publications not now adequately covered.

" The planning committee assumed the responsibility for
synthesizing the recommendations from the deliberations ofdthe
woTrkshop. While endeavoring to express the themes which were
most predalent, the planning‘committee does not wish to imply

that the highlights which are presented in the. chapter "Synﬁhesis

* * . » T ee s w ¢ .- ¢ - = -~ ee * o - 8 - . ‘.
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and - Action Recommendations" are a formal conéensu5',of the
participants. Major themes which stood out strongiy during til 2
workshop were:’ ) ' *

. diversity in subject access needs and approaches is

: . real, is good, and will continue, ,
- subject access mechanisms should be designed for end
users and  not exclusively  for  information

profe551onals,

)

o post—coordlnate' natura] language subject approaches

. for retrleval are 11kely to become more emphasized
than tradltlonal pre-coordlnate subject ’headlng
systems\\to _enable ‘easier adaptation to changing

@ interesps and‘needs,

. groups having cémmon interests for serving specific

subject iccesa'needs should unite for action; these
. ' groups ‘must - incldde all relevant aspects of
uf\- libraries, publishers, abstractlng and indexing

s grganlzatlons, and other lnformatlon agencies,

. some areas (e.g., the humanltles); that are now
deficient in subject .access can legrn from the more
well developed areas but must adopt techniques
selectiQely and knowingly,

. universal standardization should not itself be ‘a
goal; in many situations ihterlinking of the various
communities. of} interest (e.g., with respect to
vocabularies) is more practlcal and acceptable, |

< @ single national plan for sublect access with
centralized funding is not feasible in the

pluralistic socieﬁy and economy of the United States. .

The planning committee recommended certain specific actions
that should »be taken and poinﬁed out that each recommendation
requirés organizing, funding, and a set of individuals to carry
out the work. Those who are capable of providing the necessary
initiative and support in furtherance of Ehe overall objectives

- are not identified in this paper, however, the' specifics of this

b e ¢t @ ®% o8 -
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paper have been brought..to their attention. The summary of

o

. . ¢
action recommendations follows:

. . . iy ' . i3
1. Interlinking of library- and A&I- produced subject

access tools
a. Locate action agents in each of the’library and A&I
communities who are . willing to collaborate in the
development of demonstration projects in limited
13 subject areas of the sciences that would focus on how
. to solve subject. access problems in an 1ntegrated
environment. oo
b. In a similar manner, carry out a demonstration
project on the linkage between formal catalogs and
access tools to manuscripts and other forms of
information in a specific area of interest to the
humanities. - 4 ( '
c. Additional efforts are needed to broaden awareness
and understanding of the varlous kinds of subject

access techniques and tools through:

l) joint’ sessions and/or  special conferences

sponsored by professional associations;

2) publications, including up-to-date textbooks "and

curriculum materials, that emphasize the

integration of available resources.

2. A "syatem view" of Euture subject-access mechanisms
a. Conduct a research project on the de51gn
A characterlstlcs of a large dynamic flle system based
on file usage data from the users and from cc 1lection
change and growth to examine
1) use patterns and user behavior,
'2).col%ection purging criteria and phenomena, /

3) user or use-created cross—reference systems.

3. Gaps in subject access tools for the general population
"a. Make and disseminate an analysis of the availability
and su1tab111ty of subject access .approaches and

tools for users of school and public lrbrarles Q

4 -~ o« . T« s se @& ¢ . . ] e s e e s e I
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Subigct/access Eo; the humanitjesg o ' V l L'
a. Conduct a- stndy to determine ‘ )
1) the nature of humanities literature, =~ . ,
2) how humanists use informatidn,‘
'3) the" design of tools appropriate to. the
characteristics of the iiteréthre. ‘ : |
b. Develop the Capability to review, explofe; 'énd
evaluate techniques ip Other fields ip order Ito best
apply relevant techniques. T ’

-

Subject access to monogﬁgphs - -

a. Encourage ana-suppoft Projects that 6ffer innovétive“
and practical éo;uticns to éHe p;ﬁblém of in-depth
subject access to monographs. . .

L. Conduct an exPerimeatal_?gsearéh Project to study the o
generation' of iqdex_~ma£grialﬁ from « onographs in
machineﬁreadaple form as a by:p;oducﬁ Of compuﬁé} A .

controlled composition. X

Subject access authority.}iles

a. Intlude the means, for Eiipking librafy and 'A&i
produced Subject:accesg tools by including
participation of both communities in the development -

of a rational authority system for the beliogrxphic

Serviée”DeVelcpment Program,

b. As a relatedtéffort; éésemble a group. of experté to
‘study the feasibiljty oﬁ.défining codes.of practice,
where necessary, to éuide the construction and’ uge of

each subjéct-acgess subsystem of the overall

.authorityvsystem._ ) _ ;
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The dbmmittee for the Codrdination of National Bibliographic_

Control .(CCNBC) was established to ' pursue spe ific, comran
problems of concern to all sectors of the. 1nformatlon communlty.
In 1its efforts to enhance bibliographic control -- those
principles -and processes. by which bibliographic (d€ems are
identified to the leve: requared for ‘the management of and
1ntellectual access to information of all types —- the Commlttee
has~ relled upon the cooperation those ‘who publish, process,

store, and disseminate information in all of its forms;

<4
The. Commlttee,has done .ts work “hroxgn a varlety of means,

including charterlng speclflc studies, rev1ew1ng various pr03°cts
and actlv ties, adv1sing its sponsors, and organlzlng workshops.
In this case, recognlzing that crvhject acczss to informatior. is &

dlverse set of 1nterescs and act1v1t1es and that it is tiwely to

,focus more attentica on' the status, problems, and deve‘opmenta

relatlng tc subject access, the Commlttee decided to hold i
workshop to explore "these matters and appointed a plannirg

cowxlttee to organize and conduct it.
\.-

Participants were invited from a w1de varjety of backgrounds

N

/

and environments; a complete list is given ir an appendix to"thls

vrreport. Support | for conducting the workshop was obtained from

the Nationezl Endowment for tte Humanltles, the.Councll nn{lerary

~

Resources, and from Committee funds.

This report represents the completlon of the CCNBC project

to focus attention on subject access. However, this report alone

/1s not su‘f1c1ent ﬁo accelerate tﬁe artual sorutlon Oof subject

—— "

. their operat:ng plaﬂs must pick up these themes and bring about

access prvblcms facing 1nformatlon Users. Oraganizations tth

have the m. as to cause things to happen through their fundiug or

real and beneficial changes.

Y
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. Of the several modes of_retrieving infcrmation, the subject
approach holds .the' éreatest and most, dynamic potential - for-
serv1ng information. seekers, yet lt is the least, understood, thé'
least standarolzed the least - develope " and, often, the most
costly process. Subject—access systems may be characterlzed as

customizqd, orlented by ' discipline, based- "on - historical

" precedents) and ,usually,i constrained by collection size and

financial ,cons1deratlonst The scope of " "subject access"
encompasses the concerns df libraries and thelr subject catalogs,r
of abstractlng and indexing services and their publications and
serv1ceS4fof arch1v1sts and their lnventorles, and of publishers
and their catalogs.~ Practlce in these fields have developed

lndependently, with the result that there is llttle commonality

-

. _ , '“‘

One of the several uses of the catalog in libraries 1s its.

or compatibility.

employment as a tool for subject access -— to locate sources «.f
information about a partlcular subject. The primary emphasis of
card catalogs is on monoéraphs. On the other hand1 access to the
subject content of. articles within serials and the report
literature has been emphasized by abstracting and indexing
puqiications and services. In both cases other forms of
publications are represented, *but in esch case the nature‘of the
document determines the approaches and’' techniques- that are
ntiliZed. ) ] '

Although subject catalogrng is a tlme—honored spec1a11ty of

'llbrary science and although subject 1ndex1ng is the foundation

of abstracting and 1ndex1ng . services, there 1is insufficient

-collaboration and integfation of efforts toward subject access

among the publishing, abstracting and indexing, and library

communities. And yet, from the information seeker’s point of"

view, techniques and nmchanlsms cf subject access are at the

heart of rnformatlon retrieval. The need to lmprove the ablllty
’ ' . b ] .
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of the user to find needed information through subject access was

the basrs fox this workshop.

The topic is timely: card catalogs are‘being'phased out
i and their function 'must be replaced book catalogs, COM ratalogs,
and online access are emerglng, and the prollferatlon of sys&ems
,for subject access 1s becoming more obv1ous to users attemptlng.

to approach a variety of dissimilar data bases.

In view of these prohlems, the Commitee for the Coordination
of National Bibliographic Control organized a workshop to:

. Highlight the role of subject access in li?rary and
information systems, with emphasis on the needs of
the information seeker; o h

. assess the nature ‘and extent to which there is a
subject-access problem and identify related unsolved
problems of the field:;

. compare the techniques - for subject access now being
used, including the related rijfarch emphasis and
‘results in theé library and , e abstracting and
indexing communities, and seek. to improve
communications between the two communities with

regard to subject-access research efforts;
. -

1)
/! o~

. emphasize the specific role and nature of authority
files in subject-access contral and faci}itation:

. seek opportunities to {1). improve ipformation; -
preparation 'for subject access to all classes o
publications through © better functional
interconnection‘@add integration across publishing,
abstracting and indexitg, -and library operations anc
(2) promote the use and enhancement of technidues for

increased subject access to classes of- publications

- ®» & - & ¢ & - ‘«-.o- - - . e s L 4 w o s - @ &



not now adequately covered (e2.g., monographs 'and

audiovisuals).

As a result of the traditions of liurary cataloging and the
current impracticality of doing anything more comprehensive,
conventional subject cataloging is conservative in the number of
access points andi their uses, employing the fewest headings
needed to cover the focus of a work without providing headings
for more spécific topics included in the wdfk. While most
cur. 2nt cataloging systems are capable theoretically of
specificity, various practical considerations often limit the
provision of highly specific headings unless a work itself deals
only with a -specific topic. In-depth cataloging is lacking for
qeneral'works. This is exemplified in serials, where libraries
have largely confined their cataloging efforts to the title level

and provide no basis for detailed subject access.

Meanwhile, abstracting and indexing services and information

dissemination services are providing subject, access to various

classes of publications. Some are aimed at maintaining

consistency with library subject systems, for example the H. W.

Wilson Company's Humanities Index, Social Science Index,
© Applied Science and Technology Index, otc. Others have evolved

into independent, detailed subject—access tools, such as the
subject indexes of the abstracting and indexing services, and
have interface only at the title (cataloging) level. Yet others
have developed a ‘document delivery function, for exampie, the
Educational Resoufces Information Center (ERIC) and its
companion, the ERIC Document Reproduction Service (EDRS). The
doéument,,de;ivery function has recently received considerable
attention, including the interest of the HNational Commission on
Libraries and Information écience (NCLIS), the Natiohal'Téchnical
Information Service (NTIS) (although its Jodurnal Article Copy
Service .[JACS] was recéntly discontinued), . the ’Natidhaf
Commission ™ on New Technological Uses of COpyfightedf Wofks
(CONTU), and others. Another difficult matter to be cqpsidéfed

is that libraries and - indexing and abstractind servicesihéve

¢

-~
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avoided identifying content for particular audiences. For
example, the treatment of a subject will be much differert
depending upon whether it is aimed at scholars, the general adult

populatcion, or elementary school children.

TwoO examplesuof integratioi of the library with computer-—
based search” access functions into a single organization are the
National Library of Medicine and its MEDLARS and the National
Library of Canada and its CANOLE. However, even in these cases
the approach is based on ccmmon management of two kinds of

activity and does not represent a true, funcgional integration.

A major factor in traditional library S%aetice that affects
"subjectaccess ~s well as'collection management 1is the growing
difficulty in constructing and maintaining large and
comprehensive card catalogs. This is reflected in discussions
about and, in some cases, plans for replacing card catalogs with,
for exampfe, computer-based access: systems. | Somé totally
computer—-based systems for library management and information
retrieval, such as BALLOTS, have inciuded elements * of

computerized text search functiecns -in their original design.

with the increasing computerization of- the .information
needed for management of and access to information collecticnas,
there is a concurrent requirement to brlng these two functions

into harmony. There 1is also an opportunlty ‘to introduce new

wrd

., methods. It is essential that collective expertlse be brought to

{ bear on solving these problems. _
Thé.participants in this wocrkshop inciu&ed subject~access
users from various disciplines as well. as  providers of
inférmatidh -- reference librarians, i ?ormation specialists,
systems designers, and library and information systems managers.
The - arkshop concentrated on significant technlcal issues and
approaches as well as on system design and operatlng management

CODCEI‘DS .

A list of questions was prepared and used to stimulate the

discussions:

-~
-
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How can we eliminate the expensive and time-consuming
duplication of intellectual processes in creating

subject access to bibliographic entities?

What are £he'"elgmentafy partioles” of tlie subject-
access qniversé: subject headings, index terms, key
words, ’descriptions, identifi-crs, 1links, roles,
classes, text, éodés, etc.? - What are their

differences and similarities?

What is the impact, or potential impact, on the input
process (including cataloging, indexing and
abstracting) relative to text searching capabllltles

in 1nformatlon retrleval systems? -

What practices for -indexing that have been developed
for specialized use in various'discipiines should be

more widely adopted for 'general- use?

‘Can subject access be ‘provided as effectively for
monographs as,.for items like journal articles and
technical reports dealing with more specific sub]ect
areas'>

How can libra}ies effectively proVidev users with-
subject access to the collections -through déta base

search services? p

What 1is the role of present standards that are-
applicable to subject access? How effective are

theyg Are new standards needed?

As Ziles get larger, must subject access necessarily
become more complex and expensive? Should files be
partitioned ~- for example, by date, document type,

gross categories, etc., —-- as they get larger?

«



WORKSHOP DESIGN

The workshep was limited to thirty-£five invited
participants, plus seven obgervers. It consisted of six sessions
beginning with an evening session and followed by two full days.
A broad mix of participants was invited in order to obtain a full

range of points of view and experience.

The workshop used an analytic approach. A set of questions
was posed: What is the subject-access problem? How is subject
access handled? What are the related questions that lead to
problems? The special characteristics of ' each problem were
" considered, witl. full EEEentlon glven to differences arlslng from
such thlngs as discipline or subject area, type of material or
medium, etc.- The second part of the analytic approach ‘was to
dlqcuss the alleviation ©of some of the problems the* had been
identified in the first half of the program and thern @ attempt -

to‘identify prospects'for worklng on them cooperatlvely.

One of the objectlves of the. 1ntroductory evening session
with the keynote. speaker was to. place "Sub]ect Access in
Perepective" as one of many ways:of accessing information. Other
objectivee“were"to (1) start the thinking that led to answers to
such questions as why,~wHen, and how subjecf access ie‘used and
for what purpose; (2) characterize the nature of subject access
as 'distinguished from other ways of fihding information in
collections; and (3) emﬁhasize +he fact that subject access is
lagging behind other means of access in terms Of ‘technique,
degree of automation; and other qualitfes needed to provide good

and complete service to information seekers.

"The first full day of the workshop started with a session on
"Subject Access: Where are we now, and why haven't we gotten
further?” Each member of a panel representing a mix of
backgrounds stated brieflv a point of view that wau related to
the ‘theme. General ‘discussion by the workshop participants
followed. ‘
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w;“FBIIoWiﬁg“%ﬂﬁﬂﬁ‘“ihf‘ﬂﬂf—afternoonr“thaMworkshOp—{Hﬁeassed————;

"Current Research and Development in Subject Access.” During
this session current activities that may contribute technigues
and experience toward solutioﬁs for the future wére reviewed and
comparéd. Ideas and results from the diverse backgrounds and
knowledge of the participants were shared to establish a broader
awareness of work now being done in specializea areas. Existing
work on intercommunity ‘intefﬁaces, lir:iits of technology  in
" achieving various solutions, \and related cost factors were

included in this session.

The evening of the first fuli aay featured "Subject Access:
Challenges for the" Future.” ' The purpose of the formal
presentation was to stimulate the participants® thinking in order
to begin "the transition from the problem identification and
current activity nature of the earliér sessions to analysis and

problem solving.

The morning of the second day was devoted to "Subject
Access: Key Problem Areas and Issues,” in which the discussion
was based upon:a list of problem areas, issues, and questions.

. developed fron the earlier sessions.
N

An extended noon period provided for lunch in small grbups
to which pérticigants were assigned. Informal discussions
generated recommendations to be cohsidered ’by the workshop
pérticipaqts in thé afternoon. - A leader and a recorder Wefe“
designated for each .gfoup to organize the discussions and

reporting.

The final -session “involved all participants in the review

and discussion of the suggested recommendations.

The planning\committeé worked from a summarized transcript
prepared by a professional_conférence recofder to produce a draft
of the workshop proceedings. This was circulated to participants
for comment and gritique. From this draft of the workshop
proceedings and the =participants' comments and critiques, the,
‘planning ‘committee constructed- the "Synthesis and Action

* Recommendations.” - The repdrt_ is now being provided to the
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 Definition - WHAT IS :SUBJECT ACCESS?

. While the’term'"sugjedt access" was used extensivelf in the
pldnning and in discussions with the prospective parficipénts
before the workshop, it was not -realistic to assume. that
everybody meant the same thing by it. .Thus, each participant was
“invited to furnish a definition before the workshop convened by
completing - the phrase "By subject access is meant.:.7 The

planning committee, indepehdently, constructed its own..

These definitions reproduced bélow, without attribution,
provide a snapshot of the frame of reference of the workshop

- participants as they assembled.

The planning committtee definition wau: "By subject access
is meant the use of words, -phrases, or symbols to represent the
intellectual content of recorded knowledge for purposes of

organization and retrieval."

As expressed by the participants, by "subject access" is
meant... ) N
1. ...the ability to retrieve informatio_n or aocments, etc.,

from their theme or unit concept.

2. ...in the broadest sense, gaining access-to a desired document

by means of a subject heading. More specifically, as a producer

of abstracting and indexing publications, it means locating a

document of interest by looking it up in the subject index of a

bibliography or online service.

I hope that the consideration of subject access will>include_

a comparative evaluation of current techriques of subject access,
"as well as a comparative evaluation of different _ypes of

authority files. I would further hope. that the problem of

subject” access will be discussed in the context of current and

developing technology, especially the comphtér.

v v
s
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3. ...access to a document by means of its actual content as

contrasted .to access by means of -its -‘title, -author -names,--and .. .

routine identifying citations. Such subject content is usually
referenced within the document title but often i1in a very narrow
sense. Subject access probides many additional routes to the
‘document not available via the title alone. In today's
environmeht of multidiscipline and mission-oriented interests,
this increased subject access is most important. Much important
information is buried Qithin documents and is not retrievable by

way of routine citation searching.

Shbject access has another important objective. It places
the content of a given document in a ‘relationshié Lo other
documents with theiééme or similar content . ‘ A'given subiject
‘serves as a central collecting point for all documents .of similar
content. Since individual subjects gleéﬁed'f;om the document
content are more specific than the titles, the resulting access

points are more effective for- searching. Subject access, unlike

*.a formal title, is amenable to vocabulary control. Such control

results in more ordered, more efficiant, and less 26ty

-

searching.
4. -+»-access ‘to topical information/material by means of
descriptors in an index or catalog. - Access to topical

information/material by means of numerical or letter/number
notations (e.g., Dewey Decimal Classification).

5. ..;thé_means bvahich any given collection of information may
be .searched by subject, topic, theme, key word(s), of element

within  a bibliographic ent}y- other than  the "standard® ones

(which I take. to . mean, e.g., author's _némé, title of work,

imprint). For tﬁe "Cumulative Shakespeafe Bibliography" we'are
prepafing under a graant from the NEH, our electronic data-

processihg'system permits accessvﬁo data contained in all the

recognized elements. of standard bibliograp%ic entries organized

within a comprehensive taxonomy, but  also, by employing a

Bt

A ..
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thesaurus-term “seeding" we have the capability to search the

flle by subject and theme. irrespective of the taxonomy

6. ...that a range of 1ntellectual approaches must be used, in a
dlsc1p11ned manner . that are keyed to- different levels of
arrangement of the material. Serial arrangem2int and collective

description (as distinct from item desaription) are the main

characteristics. . Content analysis_of record series. for their.

subject matter is only one form of 1ntellectual access to subject

matter, and is the most expensive. One of the chief modes, and -

‘the least expensive, capitilizes on the user's prior association

of proper names with activity/subject matter. A high degree of

proper name control corrzspondingly provides a high degree of

subject access, whicli is independent of content analysis.

Entries for place names anrd names of political subdivisions also
provide modes of subject access for those (a small minority)

using this route.

7. ...a means of 1dent1fy1ng and retr1ev1ng a blbllographlc

ent1ty by querylng a data. flle on t+he basis of discretely and

systematlcally cod1f1ed subjects.

“

8., ...providing effective vet economical access - to  a

.heterogeneous mixture of information sources within a well-

defined;or hierarchical research design.

Subject—access systems un]ess of the hlghest prlOthy (such.‘

as thoseanecessary for Natlonal Defense and Medical. Diagnosis),

shouui not provide instant answers to unstructured questlons.

Subject-access systems should be deS1gned to lead researchers in

the dlrectg\n they want to go through a series of increasingly
better defined and mdre specialized searches for sources to
consult. - Subject\a:jess ultimately means the researcher worklng

with a manageable\_ amount of material, not -providing the

researcher with answers.to questions posed.

N
€y \

< F \
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9, ...the acility of a person to obtain facts, materials,
information, etc., regardless of their age, geographic location,

economic status, or-sodial status. Yt means the access through

..the ' trad:Lt:Lonal means, lnej, amjl-:l-brai:'y;~ ‘and through h

nontracitional means, -community service centers, cdmputer data
bases, and other peOpie. Accessing this information, for people
should be free ‘0f the prejudices of  those assisting in the
accessing,” and free of cost to all. These materials and
information may be available in a variety of formats also,
including book, micrbform, recordings, video cassette, etc. The

'respons1b111ty of those locatlng the 1nformat10n is to search the

SOV

broadest pos51b1e range of" f0rmats and sources. This definition
of subject access may be very broad - not llmlted to our
tradltlonal use of ‘the card catalog - as I'feel that the locat101
. 0of information should go beyond the four walls of library.
\ .

10. .ﬁ.the operations Aecessary,for the retrieval of recorded
data or 1nformatlon from the media on whlch it is stored by the
use of subject concept labels that have been assigned to the data
or - informaton for purposes. of identification or whlc were
inherent in the data or infOrmation. _The tegm subject g?cess
should also include, to the degree that it is necessary for the
purpcses of ‘the information seeker, timeliness, low cost,
releVaﬁce, comprehensiveness oﬁ recall, ease  of us2 of the
system, prec1s1on, accuracy; unambiguoushess, and provision of a
useable repllca of the data or information.

11. ...the'approaches to subject matter in a collection. The

~approach may ‘be systematic (as in 'the classified arrangement of
‘books on .a library -shelf) or -the approach may be toEicaI (as in
the subject headings in the card catalog) or the apprcach may be

"natural or free" (as in the title words or words in an abstract

or. subject descriptioh if they are - for matching with duery

words) .

All of. the above'approaches may be considered the result of

- . ° .
subject cataloging and/or the features of the retrieval system(s)

DA
RV
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available tc the searcher trying to find the subject matter in

the collection.

“Shera aad Egan in 1956 said the objects of subject'

a. to prov1de access by subject to all relevant material,

b: to provide fsubject»access to materials .through all

suitable principles ~of subject organization, e.g:,  matter,

process, applications, etc;

c. to bring together references to materials which treat

subs*antially the same "subject regardless of disparities 1in

mwi_wwterminology,»disparities,which may have resulted from national

differences, .differences among groups of subject specialists,
and/or from the changing nature .0f the .concepts within the
discipline itself;

d. to show affiliations aoong subject fields, affiliations

'vwhich may depend upon similarities of matter studied or of point

of view, or upon use or appl]cation of knowledge-

e. to provide entry to any subject field at any level of.

~

analySis, from the most general to the most specific;,

£. to provvqe entry through any vocabulary common to any

cons1derable group of users, specialized or lay,

g. to prov1de a formal description of the 'subject content
of any bibliographic unit in the most precise, or specific, terms'"
possible, whether the description be in"the form of a word or

brief phrase or 1n the form of a class number or symbol;

h. to. prov1de means for the user to make selection from
among all. items in any particular category, according to anv
chosen set of criteria such as most thorough most recent, most

elementary, etc.

‘12. ...being able to find out about pink elephants, magenta.

- pachyderms or 1light red mammoths. It is being able to find

FA

information, or references. to information, by topic, -at ‘varying

levels of specificity no. -rmatter in what. form, i.e., booOk,
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.article, conference paper, patent report, tables, drawings,

photographs, bibliographies, or in parts of any of the above.-

l3._...a way of codlng the. content of documents 1n a collection,

by creating a subject vocabulary (alphabetlc, numerlc, or other),
which can then .be used tc identify documents relevant to a

particular search need.

f

14+ ...THE ABILITY OF USERS (such as fesearchers, library pa-

trons, students, libvrarians,. government of-
N . ~ .

ficials and'information'éeekers in general)

OF A DATA BASE (such as a card catalog, an online

information file, a periodicals index, a

[~
publisher's catalog, etc.)

TO LOCATE REFERENCES (such as cataloging information,
bibliographic citations, _legislative
. information, etc.) |
TO~NEEDED INFORMATION BY MEANS OF SUBJECT CONTENT
DESIGNATORS as indexing terms, subject. headings,

descriptors,~keywords, etc.).

'_15 ..san approach to organlzatlon of and’ subsequent retrleval
from a body of public knowledge represented~by documents, on _the”
basis of their contents and potential for conveylng lnformatlon,

‘Slnce by 'public knowledge is meant a rational consensus of 1deas’

\ andrlnformatlon, ubject access 1is predlcated on the ‘existence of

a consensus and limited to that consensus.

16. ;-.a method of ' retrieving information from a document
collection such as a card catalog or machine-readable.data base,
by addre551ng the tOplCS which are dlscussed ‘in the documents or
‘members of the file and which,are usually represented as natural

language terms or added index terms.
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17. ...the search strategy or tactics involved in retrieving the

"manually, semiautomatically,gbr automatically indexed content of

documents. N
18. -...when considered in practical terms, a connection with the
online retrieval systems that will prevail in the future. In

these circumstances,u“ubject access must then be prOV1ded with
respect to a wide variety of different criteria, 1nvolv1ng large
sets of free-~form vocabularies. The quest rons connected with
subject access ‘include . the handllng of information items
deecribéd_.by diverse, nonstandardlzed 1nformat10n identifiers,
the ~handling - of 1ncompletely or amblguously 1dent1f1ed

information items, the identification of 1ncompletely spec1f1ed

information requests, the matching of 1nformat10n requests with-

information items.

19.  ...identification .of relevant records based on subject

searcning, particularly for concepts' that are not: easily
- ’ . o .

. described (e g., "street people,” " hite flight," "honestiS in

government I want to be able- to f1nd publications on how to

ulnstall various kinds of brlck walkways in my back yard

N

20. ...the means by which peOple who seek 1nformat10n use words -

- a word or word group.—- to find what they seek These words,

"taken from language, may be controlled or uncontrolled in varying’

degrees of organlzatlon‘accordlng to a,wlde variety of schemata,

schedules; and classifications.

~. ' <

a
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/ ,_ SUMMARY OF WORKSHOP FROCEEDINGS

' The Subject Access wOrkshop was designed to approach the .
topic of subject access from a ver) broad perspective, address1ng
the range of subject-access systems and, most 1mportant,
‘including among the workshop part1c1pants representatives £from
many of the groups involved in subject access. Subject acc;ss
was vrgwed by the workshopi attendees as a serjies iof filters
providing - access; to 'informatfon” at different levels.
Participants in the subject-access system, all involved with thlS
stepwise processfhg' of information,  include publlshers,
abstracting and indexing services, information; dissemination
centers, libraries, ‘and, ultimately; the end-users,  All were -
represented at the workshop; as were a range of dlsclplines
including the sciences axd‘ the humanities.  Educators,
researchers, and furders in  the subjectraccess, area also

o

particpated. - IR . \ e

-

As 1nd1cated in the workshop ObJECthES, the emphasis was on
identlflcatlon of the contemporary subject-access issues - and
.related recommendations for action. At the workshop, several
types of activities served  as background to: this najor'task
including sesslons on the current s1tuatlon and ongoing research
and development areas. Addresses on "Subject Access in
Perspective" (F. Wilfrid Lancaster) and "Challenges for the
"Future" (Margaret T. Fischer) are included as append;ces to this
‘report. Each act1v1ty contributed ‘to a . more thorodgh
understandlqg of the subject—access problem by the dlverse group

of participants in attendance.

The'definitions of'sabject access providedﬁby the workshop
attendees prior to the meeting (and reproduced in .the previocus
section of this report) gave ' an indication of the diversity of
the viewpoints that would echo - throughout . the- workshop.

A 5
’
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Definitions varied for the types of primary materials and
subject-access systems referred-to, in the techniques mentioned
as appropriate, in the purposes of subject access,‘ahd in the
degree of emphasis placed on the materials accessed versus the

user.

a

" Professor Lancaster's presentation opened the workshop and
addressed botﬁ the present 'and the future of subject access. He
mentioned many of the topics that wodld emerge from the workshop
as_key issues. Ma jor developments since World War II were noted:
the development of post-coordinate« indexing techniques, the
implémentation “of such methSds ~ through: increasingly vmore
sophisticated means, and the growth in méqhine-readable data-base
activity and in aséogiated telecommunications activity. At fﬁis
point, the workshop acknowledged that subject-access Systehs are

complex, the success or failure of which are governed by a number

.of factor;-mostly outside the control of the information center

providing Searches. The complexity of subject-access systems

~also suggests the need for multiple approaches to system design

and the difficulties in evaluating performance. Current gaps in
our information primarily involve the user-system interface,

including user search behavior.

. Speculating on the future, Professor Lancastér noted that

~subject-access systems will be operating in .a changing.

environment in which information is acquired on demand in a pay-
as-you-go process. Use will 'switch from a'delegatéd or ﬁediated
tmode to direct usér-systemf interaction. Search systems will
utilize bpth the conventional and newer approaches, including

some which are'language indépendenf. An unlimited variety of

"d. a baséd will be available tu the user, and the system will

assist in the selection of both data bases and references within
a data base. The language of the systems is likely to be hybrid

-— natural language ZInput and,a post-controlled vocabulary at

o
output. "This picture of the future stimulated workshop-
participants to consider trends of present developments and to
evaluate them in terms of the overall goals of subject-access

svstems.

ra
.
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,The sesslon Qn "Subject Access. fWhere'are we now, énd why
haven't ‘we gottea2 further2” included presentations by four
workshop participahts representing libraries, abstracting and

" indexing .. services, information dissemination centers, and

publishers. "Each discussed the current state of affairs relative

to subject access in his segment of the 1nformatlon communlty,

goals and objectives, and some of the major problems encountered.

The individual presentations also brought out some of the

interactions among the -different segments of the community

_represented.

. Mary Kay Pietris, from the Library: of Congress, addressed

" the topic of development and use of LC subject headings. They
~;

-

are, she pointed out, both widely used and widely criticized.
Criticisms relate mainly to their use of outdated and/or
inappropriate terminology, to. variods inconsistencies, and to
time delays in production. ' Barriers to resolving these problems
include the lack ofu a code, or theoretical basis, for the
practices followed and the dlfflculty of modifying large files of
back records both at LC and in other 1libraries to make them

consistent with newly adopted practices.

Russell J. Rowlett, Jr., from the Chemical“ Abstracts
Service, described the goal of subject indexing by the
abstracting and 1ndex1ng serv1ces as the provision of access to
the contents of documents, one step in a series of filtrations of
information available ‘to the potential user. "Subject-access
issues in the abstracting and indexing community include
authority control, cooperative terminology control, and

controlled versus uncontrolled search vocabularies.

Kay Durkin of Blbllographlc Retrieval Services pointed out
that considerable work has been done- on a file by the time it

reaches the information dlssemlnatlon center and that this

.constrains further activities. Other constraints are imposed by

the search system used. Information dissemination centers are

mainly responsible for formatting bibliographic tapes for

searching and for developlng appropriate search systems. The

T
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diversity of file formats is a problem in 1oad1ng the files and

is also a problem in the educatlon of users by the LnLormatlon

dlssemlnatlon centers.'

Lucille Gordon of McG;aW-Hill di:cUssed the role of the
commercial publisher in providing subject access. She pointed
out that the limited subject- —access activities carried out -—-
priharily back of the book 1ndex1ng and assignment  of broad
subject categories -- are seen as suff1c1ent by most ‘publishers.-
An incentive to change might be prov1ded,by the marketplace, but
libraries are not a highly visible part of that marketplace, and
there must be some business advantage to warrant doing the extra

work.

Several commonalities were  identified by wofkshop
participants in the presentatiOns given. In viewing the overall
flow of materials from author to user, with all the attendant
subject-access activities, a trend toward centralization was seen
by some (but ‘not by others), particularly in the form of a
natlonal bibliographic data base. The need for awareness of
other system participants, and a w1111ngness to cooperate with
them to improve subject access, was also a common thread of'the
presentations. The existence of, and the need to build'uéon, a
diversity of subject-access systems was recognized and the key
issue of linkages between systems was raised by several
participants. '

A second background session on "Current Research and -
Development in Subject Access" included a sampling of a number of
current research efforts in the subject-access area. Topics

covered included the Subject-Access Projecf recently completed by
Syracuse University (pauline Atherton), the Preserved Context
Index System . (PRECIS) (Davld Batty), and subject-access
activities at OCLC, Inc., (formerly Ohio College lerary Center)
(Ann Ekstrom). Shorter presentations were also given on subject-—-
access activities at the Chemical Apstracts Service (Russell
Rowlett), subject access in the humanities {Richard Lineback),

development of the Congressicnal’ Research Service thesaurus

29
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(Frederick Rosenthal), and- automatic indexing (EVerett BI‘enner)'
Generally ¢these presentations gave an indication of subject”
access techniques currently being tested or in use. Again the
_picture was of considerable diversity, ranging, for e¥@Mp) o, from
the highly structured PRECIS to several examples of 'natufal
language approaches. A user or1entat10n was strond in most of
the presentations, and the Aimportance of system 1nterf>~es and

'the need for building upon existing systems were also mDhaslzed

The transition for the workshop group from conc? Ptratjon ©F

the current status of subject access to .a futvTe~grjentd -

discussion of issues and recommendatlons was provided by Margafet
fischer in her address "Chal:enges for the Future." ghe rémiﬂded
the participants that the goal of subject access 1% to provide
information on all levels, in all depths, to all Xkinds of
people. She emphasized the different types of prl.mafy haterlal |
and different types of user needs and the opportuniti€® available
to develop responsi&e systems. A series of'challeﬂge§ was s€t
out: to work tcgether to pLov1de subject awccess. t0 covy er-all_
forms and types\of 1nformatlon, to respond to the mafketplace: to
use technology in support of subject-access systems' to puild
assoc1at1ve systems, and others. . Finally, she e*PTessed the
basic challenge as that of maintainingA kmowledge 2% a viable
un1ty through sifting, reviewing and synthesizing, mOVing towards

H. G. Wells's: concept of a dynamlc world encyc10ped13'

The next| workshop ses51on dealt d1rectly with sUbject access
issues, with part1c1pants invited -to put forth keyY p¥oblen areds
and concerns wh1ch they had indentified. In this waYr § 115t of
_twenty—flve rssues was created and discussed. Mo St <3f these
related to  ithe major’ themes evident in earli®f yorkshOP
" discussions. : " : - R

“Dlver51ty was the conference key word, emerging over and
over again as a characterlstlc associated with everY aspect of
subject access. D1vers1ty was seen in the material? Drocessed
in organlzatlons doing the processing, in technlque5 for subJect

access, and, perhaps most important, in users of subJect—aCcess
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systeﬁé. Generally, divefSity was seen as positive, as the oﬁly
means of deaiing Fwith the:.given variations in materials and
‘users. Centralization and standardization were discussed, and
were found in® most cases to Dbe . less _desirabLé than the
maintenance of diversé systems with bridges or interfaces between
“them. . In the area of techniques, post- rather than pre- '
coordinate systems were seen as preferable, with hybrid sysfemsggki
possibility. Several bases for new techniques were meﬁﬁiéﬁéd.
Throughout the diécussions, the need to focus on the users —- to
understand their needs and to design systems in response to them

-- was emphasized.

The  issues 1identified Dby wofkshbp participants fell
generally into three categories: thqge associated with the
subject—-access systems themselves, ‘particularly coverage,
vocabularies, and.search techniques; those associated with the &

system environment in some way;'. and those involving the
interfaces between different subject—access‘systems and between

users and systems. They are listed and brieflyldiscussed below.

Issues Relating to Subject-Access Systems

N
. Diversity of subject-access vocabularies

. Little subject access for some types of publications

and for some subject fields
. Outdated subject-access systems

. The extra effort required for expanded recording of

subject-access entries

. The need to supplement subject access with quality

indicators

Y

. The need for techniques for purging collections
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. Pre- versus post-organization of data collections

N

. Time dependencies of subject—access-vocabularies

These issues covered a Wlde scope, addressing both general
concerns and specific system aspects related to’ vocabularies

used, search techniques, and other system characteristics.

Two general problem areas  were mentioned- the lack of
subject-access systems for some types of publications and for
some subject fields, and ‘the outdated nature of some subject-
access systems. _Differences in coverage for books and -journal
articles, the inadequacy of subject-access systems in many areas
- 0of the humanities, and the limited initial efforts in subject—
access systems associated with audiovisual materials and
nonbibliographic data bases are examples of the first problem
area. The need for appropriate systems for all categories of
users, inc.uding the general public as well as researchers and
educators, was also mentioned. The point was strorgly made by a
participant  that the information .needs of poor people,
minorities,” women, disabled persons, seniors, and prisoners are
not adequately met Dby existidg: means and that subject-access
approaches suitable for these audiences were different than those
usually considered -by ° most library and information service
institutiuns. In connection -with the question of outdated
systems, the workshop participants recognized the related problem
of the difficulty of modifying or replacing an already existing
system, but saw a need for up—to date systems which nave maximum

p;,»: .

responsiveness to. user needs- R

The diversity of system vocabularies may be either a problem
or a strength, but certainly it is a fact of life to be dealt
with. Here, as elsewhere, the need for bridging teohniques‘
between vocabularies was noted. Historical developments
alternating; be-ween natuyral ‘language searching and controlled
vocabularies were suggested. Another vocabulary problem that was -

identified concerned the time =lement; basioally, whetner the

\

5
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vocabulary used should be as¢3c1ated with the time _of generatlon
of the primary material or the tlme of 1ts use.” And how are
linkages between the two frameworks establlshed? This problem
has One solution in manual files and posslbly another in . the

newer automated files.

Several issues revolve around “the development of user--
responsive Ssystems, and ‘three. speclflc technlques were dlsCUSSEd-
'One issue mentioned throughout the workshop was pre- versus post-
coordlnate systems, with the advantages and dlsadvantages of each
in different. c1rcumstances addressed. ‘A suggestion for _
“suppiementing- current subject-access systems with quallty or
nonsubject - 1nd1cators was made in order to expand the access
paths available to usnrs. Appropriate nonsubject 1ndicators
- should alsoc be included and .the ability to search on them
prOVlded. Another _.element of subject-access system° which couid
provide better serv1ces to users'would involve ma1ntenance of
records of system use. This concept,lnvolves both storing of
successful search requests for others' use and the use of

. performance data in system modlflcatlon and development.
» .

Also, technlques for purging or partltlonlng files were
discussed.. Though this issue relates to user conslderatlons, it
is. more concérned with the technologles utilized by systems and

assoc1ated cost cons1deratlons.

Issues Relating to Subject=-Access Environment

1
. Lack of R&D support for subject-access methods and

systems_
- Environment needed for initiating change

. Impact of technology on subject-access policies and

practlces, and user characterlstlcs

. » Cost effectiveness of subject-access processes




. Institutional responsibilities and reiationships

. Diversity of_topic coverage
. Special characteristi?s of the humanitiesﬂ};te;ature
P - e Sime e e b CoorTTmm T o e I .
&

. Need_for a’ relationship of subject-access to numeric

' data collections

A uumber »f distinct - issues can be identified when one
considers’ the ‘environment in which subject-access systems
function. This env1ronment includes materials on thé input cside
and users on thev output s1de, and involves 1nst1tut10nal

participants '1nclud1ng publlshers, abstracting and indexing

services, information d1ssem1natlon centers, and libraries. The

role of researchers and funders must also be taken 1nto account.

Some of.the questions that arise in the evaluation of ahy
large .system relate.to participant interactions, system~costs{
and system performance. In the subject-access field, the issue
of instituticnal responsibilities and relationships .'is . a
particularly cOmplexlone,isince the.subject-access'chain is long
and involves participants' with - widely differing goals- and

incentives. Analysis of all the subject-access systems for books

'and monographs  suggests a number of structural shifts which have_

occurred and others whlch appear llkely in the future. Awareness
of the likely effects of these structural changes on the subjpct—

access: system is cr1t1cal

Con31derable work has been done, mostly several years ago,
on the evaluation bf subject-access systems from the standpoint

cf'costs and/or effectiveness. New techniques and new  systems

- .will require new evaluatioms, utilizing different measures of

effectiveness than those used for earlier systems.  This issue is
not strictly a . research ‘issue; it - also includes cost-—
effectiveness as a criterion for evaluating subject-access

systems..

.’r
Y
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. Throughout the workshop it was noted‘that rapid changesﬁare
occurring. Many of these changes are precipitated by an outside
" element, that is,'new technological developments. As in other

* areas, the potential .impact of technolegy is cons1derable and

are new subJect—index systems which can be designed to ' take
advantage of hnew technologies' and the related effect of such
systems on.policies, users, etc. The impact of technology to
date on 'existing ! subject-access systems . should also be

considered.

In some areas, changes may not be occurring as rapidly as is
deSirable due to inertia and/or the difficulty of making c¢hanges
in complex systems. ' Yet, as already noted, new developments with
thevpotential for improved user access are available, and will
continue to 'becone so. One need 'expressed by the workshop
pirticipants in this regard is the creation of an environment for

initiating change.

Many of the 'issues cited by workshOp participants call
attention .to specific areas of research'needs, a number of which -
deal. with overall ﬂsystem; considerations on a national scale.
Others mentioned’the need for research and development to exploit
new techniques and - technologies. - In contrast with these
sxpressed needs, a lack of R&D support for subject—access methods

and systems was noted as an issue.

_ A final group of issues related 'to the subject-—access
'environment concerns the material available for coverage and its
- characteristics.® The range of;materials requiring subject access
is considerable, and characteristics vary cons1derably., In
addition, the degree of coverage of different groups of materials
varies subotantially Singled- out in this area by the workshOp
attendees were the humanities literature wyith 1ts distinctive
characteristics and numeric data collections which lack subject-

access. systems.

‘ needs to be the squect_of careful study. Oof particular interest .
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Issues Relatihg to Interfaces

}
i
LN

System ~ system:

L

. Need for bridging techniques for subject-access schemes’
. Need for descriptive registéf of data bases

..Relationshipé_ between library catalogs and online

access services

. Need - for comparativé stddiéé ‘of subject-access

alternatives

User - system:

[N

. Diversity of user types, diversity of questions

"« Aspects of questions:
| models of query formulation
query expression '
query characterization
query profile transformation
vocabqlary bfowsing;
nonsuﬁisét.indicqtors

. Lack of application of ﬁser/use for system improvement

\
\

. Immediacy of access
.- Roles of intermediaries

Two major kinds of subject-access interfaces were addressed
- by workshop participants: the complex interrelationships betwzen
Qifferept subject-access systems and the relationship of the’

systems.to their users. Issues were raised in both areas.

) . _ o
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Considering . system ”interfaées,' workshop participants noted
:several difficulties created on by the quantity and variety of
available subjectfacceés‘ sygtemé- Two issues dealt . with the
comparison of diﬁferent eystems ——:specifically, the felationshig

between library catalogs and onlipe access services, and subject-

The fofmer issue raises several points of comparison,- including
that of manual Versus online syetems:andrbbok versus - journal
article coverage. While the performance of individual subject-
‘access systems is frequently evaluated, a need for a comparative

Study of different systems wééfexpressed.

Viewing the Ffuture as an ehvironment in which many subject-

access systems will be directly available to the user in an

available data bases and how their searches will‘_teke into
account the,widely varying languages ang eearch systeme which-
make‘up today's eubject—access system. To help in the selectipn
of data bases, a descriptive register of data bases, possibly.
online, was indicated as desirable, ,Uniformity:in,the language’

area was generally rejected in favor of bridging techniques which

In the area of user-system interfaces, thought was given to

the range of | users, including both the end wuser  and
intermediaries. Classes of users were mentioned -- the general
population, seientists, researchers in the humanities, educators,
business people, special interest grouoss, and so on -~ and an -
'even greater diversity of questions was Seen as a fact of life to
be responded to. A number of issues were raised concerning the
nature of these questions, including the need for models of query
formulation, Query'expressioq, querylgharaCterization,fand’query:
to-profile .transformation. Related :ssyes will require the
exploration of search techniques such as vocabulary browsing and
‘the use of nonsubject indicators. Izmediacy of access with
online systems .was noted, ‘and the effec= of this on ‘the user wés
deemed to be an issue. Finally, develogment work leading to full"

use of user feedback in system design was called for.

I . . . . A B
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After the identification of subject-access = issues, the
workshop participantsu"split into small groups to \develép
suggestions for recommendations. Each gfpup brought,back a set
of‘draft recommendations to the full workshdp; and these were
briefly discussed. Mady recommendations, some overlapping, were
preéented and it was left to the Plpnnihg Committee to build upon
the sense of  the meeting to develop the final summary

recommendations.

) -
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DRAFT RECOMMENDATIONS OF DISCUSSION GROUPS

. : N .
Each oY the five groups produced a set of rec0mmendations.
These were brought to the total workshOp for discussion. Below.

are the statements:of fnqm all groups.

*»

GrouE A o , A i .
1. t‘e/fl/nvestlc_;ate the design - characteristics of a'dynamlc flle
system based on file- usage data from the user population and from
Ecollectlon change and growth. The system itself should be t1me
independent, adapting to changlng conditions through accumulatlon
/ and organization of 1nformat10n to guide its . functioning.
/ Evaluation will include estimates of perfofmance and cost of the

file systems.

2. Examine the comprehensive and macro—leveI:relationsbips‘of
the various;subject—accessiépproaches'to the information sought.
A pilot project should in&éstigate the response and performance
of Qarious systems by taking ‘a few selected questions and
following through, the card cataiog subject headlngs, a vertlcal
2 flle, abstractlng and indexing services to' journal articles,

back—of—the—book 1ndexes, etc. The sedrch trail would be traced;

e

b subjectientry points would be c0mpéred; the amount of material
o ~scanned would be recorded; and the results of each’ search would
be compared. Two'qgestio;s’to be answered are "What'information
) dQesbthe usef;take.to the shelf 1nAaAlibrary to identify materiai
sought?”" and "How many items have. to be scanned before the
informstion sought is found?"
. I ,
3. Analyze/the question-asking process from concept formulationi
‘to'the'inté%;ogationjof the system, including the formulation and
expfession' sf quesbions and the reforﬁulation of selected

questions in light of the system's response.
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‘4.- Construct a subject-access system 1ncorporat1ng comprehen81ve
nonsubject indicators (e.g., journaL title,. publlsher, author,

, etc.) for monographs and other literature similar to the comhined
searchlng approaches available through automated abstractlng and
1ndex1ng services.. Research has indicated that searchers rely on

such data as publisher-or journal title as gquality 1nd1cators.

Group B
lir Devote effort to explorlng the technlcal and economicsy

fgaSlblllty and utlllty of other approaches to multlflle subject
access rather than support continuing development of. broad-based
universal subject description schemesl and automatlc subject-
switching mechanisms. Among other approaches include:_r
a. the building of composite indexing records from
N . multiple sources, | |

b. develOplng publlcly available retrleval aids (e. e

stored profile parameters).
"2. Encourage increased cooperative efforts between and among A&I
services ande the national libraries to harmonize ‘'subject-access ' .
vocabulary in areas of overlapping interest. )
3. Invest;gate the complementarlty of subject access to
onographs as currently applied by the national libraries and the

A&I services, via an applied research project.

4. . Make increased use of user feedback and data available .from
retrieval services to improve the design of data bases, through
applied research projects.

L4 : ’ 3




Group C

1. Mobilizea

to:

2.  Fund thae
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funding support to assist the Library of Congress

ureate an online system to manage and distribute
subject authcrities; '

undertake necessary vocabulary reform in'tbﬂ list
of LC Subject Heédings and a;ter' practicei in
assigning subject headings to works cataloged,'
eliminate subjeét cataloging. backlogs so that
attention can be turned to making subject changes
without the pressure of undone work hampering

&

progress in this area.

creation of a descriptive register of data bases,

with a statewant of the scope of each. . P

3. Seek fuwnying so that the Library of Congress can provide

increased sulhiect access to audiovisual materials by:

a.
b..
c.
4. Fund 3
including:
a.

adding cataloged audiovisual entries to the LC MARC
data base, '
extending the Cataloging-in~Publication Program to
Audiovisual materials,
expanding the number of subject kand other) access
voints to audiovisual materials.

(2

comprehensive study of various levels of wuse

the behavior of users of_.card catalogs and other
methods of subject access at different types of
institutions (public libraries, research libraries,

etec.);
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b. barriers to subject access experienced by variouév

categories of users, e.g.,' researchers, users of

archives, public libraries, etc., and categories of
users such as the disadvantaged, imprisoned, etc.

5. Investigate the vision of multiple levels of access to the

same materials,‘ providing ' funding for such a study and then

funding for implementation if this is determined to be feasible.

For instance:

a. invesﬁigate the feasibility of providing of
nonresearch subject headings to public libraries;

b. provide Cross linkages ' between vocabularies,
classificaticn schemes, 'agg/_other taxonomical
access tools, such as linking terms in Sears, LCSH,
and ERIC.

c. support and accommodate special refinements of
subject-access tools such as special

.classifications.

Two additional suggestions that were discusséd in the group but
not included in the recommendations above were:

1. Produce an illustrated manual on methods of making subjéct
heading‘changes in card catalogs. }

2. Hold a conference/workshop to study the possibility of

creating a subject headihg code (rules).

Policy statements agreed on by the group:

1. Standardization of vocabularies, classification schemes and
access methods is a non-goal.

2. All types of publiclf’gébessible information services must be
included in considerations bf subject access: public libraries,
academic libraries, research libraries, archives, special

libraries, etc.
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Group D

1. With the desire to encourage the‘diversity that will best
serve the end user and in response to the- problems percelved ln
subject access, it was recommended that subject access should be
the responsibility of each dlsc1p11ne or type of library. New
organizational structures as needed should be developed* through
alxeady existing A&I services or through other professional
specialist groups. Zéro«base thinking should be -used to spur
innovation. In other words, start from scfatch so that advanced

techniqueg such as post-controlled vocabulary and automatic

indexing  can be rapidly utilized. This approach can be of

particular value to'the humanities. . P
g

2. In order to encourage an environment for change it is

suggested that the library community act as user intermediary to
the agencies that produce information, e.g., the A&I services,
index publishers, and other publishers by focusing on end user
needs and informing those agencies of those needs. The expense
involved in change may then be justified. With only an
occasional complaint or suggestion from the marketplace the

producers cannot evaluate change to benefit the user.
Group E

l. Perform research on the severdl general problems with subject
access in the humanities that may be different from those in the
sciences and engineering. One problem is that not much
information is available on how humanists do subject searchlng.
There is some questlon as to whether some notions about the
potential value of A&I services are based on fact or on

speculation and hearsay. _ -

2. Retain diversity in subject-access mechanisms. We wre unable
to anticipate all the needs of individuals seeking subject-

related information in all disciplines.
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3. Encourage libraries that require subject access in reater
depth than that provided by LC to band together and pOOl their

resources.

4. Make direct access by users, insofar as possible, the’goal of
sﬁbject—access systems. This shbuld not be restricted t€ ©n)jine
systems but  should also include manual sysﬁems such 2S5 gard
catalogs; that is, subjecﬁ—access systems should be Mide as

simple and user interactive as possible.

5. Establish basic ° standards for the bibliographic

identification of doéuments.

The recommendations that emanated from the groups weré€ d*Seygged

by the full meeting. A summary of the recommendat?®ns is
provided below for completeness:

1. éupport and endorse a diversity of subject-access app*©aches-
2. Make simplicity in the use of a subject-access 5Y¥Stem 2

general goal, but the intended audience should be 2 g¥lde for

inclusion of specific techniques that will be most effecttVe,

3. Make access available both through controlled vocab“laries

and natural language, where possible.

4. Establish a constantly updated directory of avai13b¥e~data

bases including access, scope, and cost.

5. Encourage library schools to include courses OF Sub ject
access beyond the technical facility of subject headids, and

extend such programs as part of continuing education.
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.6. Perform research to determine the basis on which records might
be transferreg from online status to some type cf record svuor.jde,
considering Such factors as age, frequency of use, ard suoject

field for the purpose of low priority retrieval.

7. Encourage NEH and other appropriate agencies tov'sﬁpport

research aimeqd at identifying the differing subject-access needs-

where there gare now none andg improving " those that are

unéatisfactory.

/i _"-_
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SYNTHESIS AND ACTION RECOMMENDATIONS

Introduction '

Building on the experiences of planning the workshop, the

‘discussions that -took place, and the recommendations suggesi.ed,

the planning Cthittee has constructed a limited number of action
recommendations as presented below. To the extent that the
paftiéipants contributed directly to these results through the
workshop ' and follow-up correspondence, full credit for their
insight and judgment is intended. However, to the extent that
the planning committee has selected and combined ideas, placed
emphasis, and\otherwise shaped the action recommendations below, -

it has done so on its own responsibility and accepts any

~criticism that may aécrge. It does not wish to imply a complete

consensus with this synthesis by all the participants in the
workshop, bﬁt the planning cpmmiftee does ‘hope that it has
correctly understood the results of the workshop and expressed
views and actions that most of the participants will support by

their own actions.

In addition, recommendations recorded at the wcrkshop but

not subsumed in the planning committee synthesis contain other

actionable ideas (see preceding section of the report on draft
recommendations). The planning committee invites those who have a
specific interest in aspects that were not selected for emphasis

to take the initiative in developing them.

Major Thémes

A few themes relating to subject-access techniques and

‘activities stood out strongly during the workshop. The most

OOerwhelming of these was "diversity," even though one of the
intentions of the workshop was to seek "useful commonality" of

problems, approaches, and resource sharing. Moreover, there are

(I{
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- } . ' . . N . ' .
serious communication. . and ‘'understanding gaps between the

’ 3 3 i . . o 3 . t ' 3 ’ 3 3
~practitioners in the various communities of interest.

It is clear that diversity in subject-access needs "and
apprbaches | .
.. is real,
. is ‘good,
_ . will continue.
Diversity comes from the many environments of use of information
and the varying structure and culture *of sudbject areas Or

»dlsC1p11nes. Work to improve subject .access must take into

account the fact that there is no one way that can be applied to

all areas. However, there are useful linkages among approaches

and activities that appear desirable but. whlch do not yet.exist.

Helplng to highlight these linkages was one intention and theme

of the workshop.

To illustrate sources of diversity: groups'of:institutions
serving the genéral public have needs forv subject—-access
mechanisms much different from those of major research libraries.
Those needs are determined by the purposes to be served; the age,
educational level, and culture of the patrons; the location of
the:population‘being served and the logistics of serving it; and

other special requirements. , -

Another strong theme was that subjectFaccess mechanisms
should be designed for end users and not exclusively for
information professionals -- whether the subject-access tool is a
. card cata‘og or an interactive computer search system. THis is
not to -say that professlonal intermediaries should not or will
not be employed in many endeavors. Users should not and neegxnot
be intimidated .by the language and complexities of formal
information tools nor be inhibited by the limited populaﬁion of

information professionals.
. 3

Consistent with the emphasis on adaptation to diverse needs

and environments, "sostcaordination” was___emphasized over
postca __emphasized ove

"precoordination” in the design of information—access tools. .

___’—-\_______"\,/

Those who organize information for retrleval can not ant1c1pate

",
-9
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"all future interests in and uﬁés of the inforhation. Thus, at
‘least some compbnent of the overall stdrage and retrieval systém
(and some would ‘say, the major component) must be a. way to
.determine at. the time of retrieval relevancies not reflected in
the original organization of the collection being searched. The
possibilities for achieving this are improving with modern

computer-based systems.

Groups having common interests must band together for mutual
benefit, and resource sharing or other unified actions must go
"well beyond -the boundaries of libraries to include publishers,
' abstracting and Aindexing organizations, and other information

.agencies..

An area that regards itself as deficient iq organfzed
subject-access tools, such as the humanities, - can learn from
.other 'areas, such as science and technology, that have put more
effort into development of such tools. However; the techniqﬁes
devéloped fof the sciences should not be accepted blindly; all
may not be relevant to the unigue information—seeking'needs and

conventions of the humanities.

Yet another theme was that universal standardization should

——

not be an end in itself. Carefully selected -standardization can .

be a .useful, even necégéary, tool in the reduction of redundant
effoft; and 1local standardization (by subject area or - use
environment) is a Eool' in effective system design.' “However;
ihterlinkage ‘among the various communities ‘of interest ke.g.
"among the various vocabularies of subject cataloging and
indexing) 1is fér more practical and acceptable, and therefore
'possibly achievable, than any attempt at absolute uniformity.

Finally, a single grand plan with‘éen£ralized funding cannot
be expected. Whether or not a logical case can be made for a
'single national plan, it ‘simply will not happen in the
pluralistic socliety and economy of- the United States. * However,
techniques and technélogy/developed in or(applied to one area may
be of benefit to other areas, andufurthering the transfer of

useful technology is in’ the national interest.

‘i ~




Action Recommendations

v <:;he fo;lowing'aétiOn recommendations each require an aggnﬁ
for an organizing initiative, a funding SQUfce {possibly
separate), and a set of people and organizat&ons to do the work.
The‘planning‘commit;ee does not assume the authority to designate
such participants by listing them in this'reportrf Real progress
can be accomplished only'if those who have the capability to
perform the work, those who can benefit, and those who can
facilitate proéress thkrough providing study and development funds
will step forward &nd také initiativé aﬁd responsibility. By
stating -‘desired and specific actioné in the paragraphs that
-follow, the planning commiﬁtee hopes to provide a catalyst for
thét'ﬁo happeni) ,

1. Interlinkage of library and A&I produced subject-access
tools” ' ’
Problems How to bridge between library catalogs and

subject-access tools and épproaches produced by
abstracting and indexing organizations {(or
other ‘specializéd ’ information access
organizations) to include: o
. both printed and computerizedimecpa&isms;
- .'both'present techniques and evolution toward -
future possibilities, ' !

. educational efforts in library and
information ; science schools and in-~service
training, , -

. work tools needed to apply the techniques,

. integration of mechanisms both by the .creator
of subject-access tools and at the .point of
use of diéparate tools. |

Actions: a. ﬁocaté action agents in each of the library and

A&I communities who will collaborate to develop

demonstration projects in a ‘specifip limited

subject area in both of the categories of

o S : 4y




-41~

" "hard" -science (e.g. physics, chemistry,

“biology, mathematics, engineering, etc.) and

"soft" science (e.g. psychology, sociqiogy,

“anthropology, &tc.).. ’ The results of the

demonstration projects should pe an

-understanding of the specific subject-access

problems of the selected area, a solution of

"them in an. integrated environment, and pilot

' experience to guide subsequent»development in

other subject areas. The specific focus is on
how to. bring library and A&I tools together,.
not on  the development or. exploitation of
either alone. - ' _
in a similar manner, plan’ and carry out a
demonstration project on the lir}}(é’éhé: between
formal catalogs and access toolsﬁ£o manuscripts

and other forms of information in a specific

‘area of interest to the humanities.

At the beginning of each project, regquire the

assembly and dissemination of a state-of-the=-
art review ,as it relates to. the subject access

in the chosen limited subject area, as well as

require full documentation and dissemination of

the final results of the project.
Additional integrative efforts are needed to
broaden awareness and  understanding of the

various kinds of subject-access technigues and

tools. At present, publication and

" professional discussion of these subjects. tend

to be parochial and limited. Toward this end:

. establish joint sessions and/or special
conferences: sponsored by prbfessional
associations (e.g. ALA, ASIS, SLA, American

Society of © Indexers, etc.) on current

;echniques' and developments  in subject

access. Structure such conferences in such a

A
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way as to break down communication barriers -
among practitioners .in: the various
professions (e.g.  subject  catalogers,
‘indexers, reference librarians, information
specialists, information_system researchers,
etc.) I : . _
. Prepare publications, including up-to-date
textbooks and cprribulﬁm_materials, treating -
subject accéSS‘in an inteérative_aense for

formal education-and training purposes.

\\ 2. Toward a System view of future subject-access mechanisms
\\ Problem:“ How to design a large subject-access system

Action:

that adapts to usage patterns and collection
change and ‘growth without requiring disruptive

alterations in system structure or costly file

" conversions... Motivations for solving. this
problem come from the factors that are causing

-the closing of large card catalogs, ,the

difficulties of weeding out inactive material
from large collections, and the changes in
vocabulary and concepts of interest as time

passes. o S g .

: Conauct__a research project on the design

‘characteristics of a large dynamic file system

based on file usage data from the user
population and from collection change :and
growth. Collections in excess of one million
active items requiring files in ‘excess of one
billion bytes ére considered large for this
purpose. The project should include: '
. the study of use patterns and user behavior
in subjeét access «t different typés of
institutions, |
. collection-purging critéfia and phenomena,

. consideration of a user- (or use) created

5i
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'&gss-refefence system,

: theoretical characterlzatlon and analys1s,}

» synthesis into a system des1gn with ?ﬁ*’Y‘ 8
of its dynamics and economlcs, _

. application to one or more demonstration
projects in limited areasl .

The results should have implications for:

. desigu cf- future large systems,

. decisions on ' selective conversion of back

files.to new systems,

.

. establishment ©of subject access for audio-

visual and machine~readable files not _now
" satisfactorily cataloged and indexed for
subject retrieval,

. adaptdtion to end user needs.

3. Gaps in subjedt-access_tools for the general population

Problem:

Action:

‘How to bridge gaps in the availability of
/ subject-access mechenisms_ to serve special
3Tneeds in school and publlc llbrarles. Great

diversity of need arises frpm the broad-rapge

of - age levels; socio-economic environment,

lariguage, and the' special needs of the

:handicapped. Yet the extent and nature of

'”these needs are not well understood by much of -

the information profess1on. ,

Make and disseminate’ an analy51s (descrlptlon
vand evaluation) of the availability and
suitebility (usefulness/effectiveness for the
audience#) of subject-access approaches and
tools for users of school and publicflibraries
for all purposes (e.g. to include at least
educétionai, personai, and‘community activities
purposes) . The study should .include
determining ﬁhe "how" and the "why" of uses by

each population segment.

- | 55
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A. Subject access for: the humanities

Problem:.

. Actions:

a.

44

How to respond to the general perception of

" 'those directiy involved that subject-access
tools for the humanities are incomplete and

Vlacking in. availability. Although},certain7

~

quality . =~ tools , -dod  exist (e.g.

Philosopher's'Indek; Arts—&~Humanities Cita-

tiOn'Index),'there)are many unfulfilled needs,

and methods used in other disciplines of knowl-

edge are not as extensively applied in the.

Humanities.

’

Conduct research- to determine why - this

‘situation. exists that will study these

questions:
. What 1is the~-nature 'ofh the humanities

literature? ;~\

. How do humanists use 1nformatlon?

.+ What design of information ° tools is

approprlate to respond to the characterlstxcs

of the literature of the humanities?

‘set up or1entatlon courses and follow- up task

groups ‘for humanists to review 1nformatlon
techniques used in other fields, to crittcally-

evaluate them, ‘and to explore how to apply the

techniques, that are judged to be relevant to

_their needs.

5. Subject access to monographs

. Problem:

How to deal w1th the assertion that detalled
subject access, to monographs is 1nadequate via
subject headings in «card (or equlvalent)
catalogs and that ‘other tools for that purpose
generally do .not exist. Recent stud1es show
that more detailed subjpct access to monographs

is potentially useful, at least for non-flctlon

A-works. Ideally, the analys1s and derivation of

Cr
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»

in-depth Sub{ect cataloging ' and indexing

material should be done at the source : (by

author or, publlsher), but there is no economlc

1

incentive to do 'so. A,' separate.

analys1s/index1ng process in the manner .of .

treatment of journal artlcleé by abstractlng
and 1ndex1ng organlzatlons is uneconomlc due to
the tlme required for a subject expert to -read
the monograph and perform the analysis. ' The
tables of contents and back-of-the-book indexes,
in many monographs are not explolted for thls
purpose. In addition to general information
retrieval. 'purposes, good- subject access to

monographs would. enhance the effectlveness of

blanket order plans with publlshers by more

speclflc screening to’ fit the needs of, SPElelC
llbrarles. Many technlcal 1deas that have .been
sugjested at various times have failed for
economic reasons. o '

The 'workshop generated no suggestions that

- would have wide%preaa applicability for=making

“significant headway on this problem. - The

sltuatlon remalns an 1mportant unsolved problem

to Dbe 'faced by publlshers, abstractlng and

index1ng.act1v1t1es, and libraries, singly or’

together.

‘Without prejudging the outcome and ‘without

suggesting that the .method would solve the

entire problem, the following research project

mlght leadJWx> useful results for some future

purpOSes. Study‘the generatlon of useful index
material by statlstlcal and/or 'llngulstlc
analysls of the text of. monographs available in

machine-readable form as a by-~product of

,computer-controlled. confposition. . The condi-

tions that lead to this recommendation ‘are:

§ ?
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. the increasing use computers by ppblifhers,

. the capacity and speed of computers are
rising and costs are fallingudramaticélly,

. sohething useful should be better than
nothipg, ag is the situation now; traditional
subject headings or inaex_éntries need not be

required.

Subject-access authority files

Problem:

How to cope with- the creation of a national
library network which requires that subject-
access mechanisms be ‘established to work in
that “environment and @ to provide multi-
institutional access. One key to the effective
functions of such a system is an appropriate
subject | authority. system of broad
applicability.

Include in the work toward an authority system
for the Bibliographié Service Development
Program means to link subject—access vocabulary
authorities of both the library and the A&I
communities and use. the pafticipatiOn:of both
communities in dgveloping;that‘linkage. )
As a related effort, assemble a work group to
study the possibility of defining codes (as iﬁ
"cataloging code" or "indexing rules") to guide 3
the construction and use of each subject—accéss'
vocabulary iacluded. in the authority system.
Work guides used in various’subject areas by
the ‘corresponding’ cataloging or indexing
agencies Shoula prbvide much guidance for this

work.

.
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APPENDIX A

SUBJECT ACCESS 1IN PERSPECTIVE
professor F. Wilfrid Lancaster
. October 18, 1978

Thank you very much. I noticed when I began to prepare for
this talk that its acronym is SAP. I am not sure whether that 1is
significant or not. But in my preparation, I began by
considering the problems involved in the design of effective
Sub]ect access systems, and while I Wwas thinking about the
problems I was reminded of some work that I d1d approx1mately ten
years ago when I was working for the National L1brary of Medicine
and engaged__in an evaluation of the MEDLARS service of the
library. This evaluation involved the analysis of the’
" performance of -a rather large numiber »f searches, approximately
A300, .that the Natlonal Library of Medlcine undertook for their

users. As you can imagine, s0m< of these Searche retrieved some
completely irrelevant citations. TwO of these searches became my
all- tlme favorites and I do no- believe I will ever forget them.

I would like to begin th1s tralk by sharing these with you.

One of the searches conducted was ~on the subject -of
separation anxiety in childhood, the objeetive being to retrieve
information relating to the anxiety of a child at being separated
from its parents. One of the completely irrelevant articles that
was retrieved by this search had the - delightful title of
“Psycholog1ca1 Aspects of Circumcision". A second search in the
same group was ‘on the subject of premature rupture of the fetal
membranes. The search on premature rupture of the fetal
membranes retrieved. a completely irrelevant document entitled
"project Headstart" _Now I mention these two facts for two
reasons. First of all I could not think of a better way of
_beginning the talk, and secondly, because these examples are

indicative of the fact that even with highly trained indexers, a
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carefully controlled vocabulary, and experienced searchers,

information retrieval systems do not always retrieve what we want

‘or expect them to retrieve, although for certain purposes they

may rétrieve something better.

I think evérybody in this room would be willing to agree
that we have seen very great improvements in methods of subject

access since World War II. In this period there have been, I

. believe, four major developments. The first was the development

of the first .so-called ccordinate or postcoordinate indexing
systems, which allowed us to achieve for the first time freedom
from the linear sequencing of " Subject terms that was
characteristic of card catalogs and printed indexes; and indeed
to achieve for the first time a true multi-dimensional approach
to subject matter efflclently and econor1ca11y. Later, we_saw
the progressively more sophisticated implementation of these

postcoordinate systems through the principles of optical

‘coincidence, edge-notched cards and microfilm; later, punched

cards; and somewhat later still, through magnetic tape and
magnetic disc. Thirdly, we've seen a quite spectacular growth in
the number of machine-readable databases and data banks available
fér\the provision of informatioqﬁéervices. These have grown from
one to several hundred in approximately a fifteen year period.
Fourthly, we have seen an equally rapid grbwth of computing and

telecommunications facilities for making these resources

accessible widely and inexpensively online.

The period since the Rapid Selector and since the work of
Batten in England and Calvin Mooers in the'United\States in the
1940's has been one of rapid change in methods of subject access.
It has been a period in which wheels have been decgvered,
rediscovered, forgotten and discovered again. It's a period in
which we have gone from controlled vocabularies, to natural
language, to controlled vocabularies and back again to natural
language. It's a period in which we've gone from systems, namely

card catalogs and printed indexes, designed to be used by more or
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less anyone, to more esoteric systems designed only to be used by
information specialists. Now we are trying to rediscover how to
design effective "anyone systems" again. What have we learned in
this period? What subject access truths have emérged? What
knowledge. has been gained to guide information systems design in

the future? - What are the gaps in our knowledge? What are the

‘neglected areas of research? Let me mention some of what I feel

.to be the major things that we've discovered in the last few

years.

Subject access systems are complex organisms. A succession
of evaluation studies has revealed that there are indeed many
factors which determiné the success or failure of a search in
such a system, These factors include: the coverage of the
databasé; the indexing policies of the database prodUcer; the
quality and consistency of indexing in that database; the
effectiveness of the interaction between the users and the
system; the completeness of the‘ searching strategies; and the
characteristics of the vocabuiary used 1in the indexing and

searching operations.

‘Ohe of the problems, and in some sense the major problem,

faced in the provision of information service, is that most of

these factors are not dfrectly under the control of most
information c¢ nters. In fact, in a-typical ‘information service
situatior the information -center controls only a few of the
factors'governing its own performance. Consider, for example, én

industrial iibrary searching machine-readable databases on behalf

of its engineer and scientist users through some online service

center —-- I'll use Lockheéd as an example in deference to Charlie
Bourne -- through Lockheed. The library itself controls
selection of the database or databases it is going to search, but
the staftf of the local library has no control whatsoever over the
quaiity of the database it uses. It has no éontrol over its
coverage; it has no control over its indexing policies; it has no

control over the accuracy of the indexing; and it has no control
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over the vocabulary used to represent the subject matter. It has

some control over its own search strategies but not even complete

contral over these because the search strategies must be

‘constrained by the characteristics of the database itself and by

“what the system software, the query language in this case, allows

the searcher to do. The local information center has most
control. over the methods by which it interacts with its own
users. But even here the control is not absolute since it is
impossible to exercise Acomplete control over users and their

behavior. You can lead a horse to water but you can't make him

(or her) drink.

Another’ thing that has emerged rather clearly in the last
few years 1is thét it is rather difficult,\ in fact extremely
difficult, to evaluate the performance of subject access sysﬁems.
The results of a known item search can "be judged as either
successful or not. But the results of a SUbject search cénnot be
evaluated on a simple binary scale. They must be assessed on
some form of gréduated,séale which takes into account how much of
what is wanted is retrieved and how much of what is retrieved is
warited. Such a scale implies the use of values, such as the

values oOf relevance or pertinence, which tend to be subjective,

'transient and relative rather than 'objective, stable, and

absolute.

Another thing that I believe we've discovered is that there
is no single correct approach to the design and implementation'of

'nihformation retrieval systems. A system. capable of performlng at

some spe01fled level can be 1mplemented in.several possible ways.
In this connection, it is important to recognize the obvious
trade-off between input and output costs in the operation of
information services. ‘' We can choose to deliberately reduce the

input costs or effort, for example by adoptlng some minimal levei
of ~ 1ndex1ng such as keyword-in- context,’ but only at the expense
of increased cost and effort at the time of the search for thea

information. . This 1leads - me ~to the related matter of
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standardization.- Efficient access to documents by author or

title requires standardization. The fact that author/title

cataloging can be rediced to standard rules'equally applicable in

all libraries means that these activities can be and should be
handled in  a centralized or cooperative mode. But we must be
very  careful when we talk about standardization applied to

subject access.

In the hotes prepared by the organizers of this meeting an

important question is raised as follows: "How can we zliminate

expensive and time-consuming duplication of intellectual

processes in creating subject access to bibliographic entities?"
My answer ‘to this is that I do not believe we can, at least not
by wusing aﬁy .conV%ntional approach to the problem. Subject
indexing and sgbject catalcging are not susce?tible to
stanéardizatfon and centralization.. Ind=2ed, standardization and
centralization may be":egarded as the natural enemies of

effective subject access.

 Effective subject indexing involves ' the establishing of

answers to two- questicns.. - The first question. What is this

document about? The second questica, Wnhy are we interested i

it? . Question number ore may be handled in somefstandardized,
centralized way. ‘' Question number two cannot by any stretch of
th% imagination be=cen£ralized or atandardizea. Ten different
organizations may all agree o»n what a particuldr document is.

ﬁbout, but each may have completcly different interests in this

document and completely different reasons for adaihg it to their

collections. - They have, therefore, o.mpletely diffépent needs
for subject access to this dc-ument. We should not be disturbed
or even surprised to find that the same documiert has been indexed
in ten Qifferant ways, in ten different iaformation centers.
Indeed the reverse is true. It would be cause Ffor surprise and
for - concern | if we .did fird the identical indexing of . this

document in all ten organizations.

Another point, we can recognize over the.years a move to
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- simplification in the design and implementation of information

retrievalvsystems.' The systems of today, although implemented on
more sophlstlcated equipment, -are in many ways simpler than many
in use in the 1960's. Many of the earlier systems were over-
designed, incorporating,'for'example,‘iihks, roles, relational

indicators, semantic codes and other devices to filter out noise

or to achieve more complete search results. These refinements:

could rarely be justified from a cost-effectiveness viewpoint.
They gave marginal 1morovements in performance and these marginal

improvements were not enough .to ‘offset the greatly increased

.costs at input. . , - _ .

(

Information retrieval now seems to be looked at much more
pragmatically than it was twenty,xears‘ago. There 'seems now to
be more realism~ in our approach to information- retrieval
problems. Writers twenty yéars ago were very much - -concerned with
1dent1fy1ng possible semantic or syntactlc problemghwﬁﬁch might
affect . the retrleval ~process., -Most of the“problems' that they
unearthed were more theoret1ca1 than practical. For:example, is
it likely that anyone will be looking for information on blind
Venetians? If_ se, is it likely that informatieh on blind

Venetians will appear in the same -database as information on

‘venetian blinds. And if it does, how much effort is needed to -

segregate the blind Venetians from the venetian blinds after the

search is completed?

.It 1is . sometimes overlooked -that words that are quite
ambiguous in 'isolation may be quite unambiguous within . the
context of other words. : Info%mation retrieval 1is rarely

concerned with words in isolationg

Finally, ‘I think, in terms of our discoveries over the last
few years, it has been recognized that it may be possible to
provide effective subject access through approaches that are
somewhat unconventional, including approaches that hay "be
partially or completely independent of the vagaries of language.
These approeches include the approaches of citation indexing,

3
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bibliographic coupling, and some form of pattern matching whereby

we can ask'a retrieval system to find other documenfs,that are 1in

) ) : : : .
some sense like a document we already know to be relevant to our

interests.

We have.learped a»lot’about subject access since the 1940s.
While we have nog“found,all the answers, ét least we may have
identified some of the more important quéstions. However, much
still remains to be learned. There are many gaps in our.
k&owleage and many research areas have been neglected. ' For
example, the most critical aspecf of an information service is
that .of the interface between the~ information service and its
users. When I talk about the user system interface I do not
necessarily mean man/machine interaction. Tn fact; I am more

likely to' mean person to person interaction: the interface

‘between a. user with some information need and a member of some

information staff who will attempt to satisfy this need. I refer

to this as a critical area since it is here that a latent need is

‘transformed into an expressed need, that is, a request for

service from the informatign; center. . Clearly, the EwholeA
information retrieval opeiationfdepends upon the success of this
transformation, that'is, the extent to which the expressed need
accurately‘reflects;tﬁe actual need. We may have a systém in
which documents 'are indgxed exhausﬁively, the quality of: the
indexing is carefully controlled, the .vocabulary is carefully
constfucted and sufficiently specific, and the search strateéies
are comprehensive;‘but all of this matters ~little if in fact we

are looking for information our users neither need nor want.

The user/system interface is the most critical component of
an information retfieval.system. It is also in many ways the
most neglected. We still do not know for sure what ‘methods of
interaction are most effective in capturing requests that afé
accurate representations of the needs that underlie them. It ig
at the user/system interface that most operating information

services can achieve the most significant improvements in their
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own performance.

We do not. know a great deal either about the language with

which useré,approach subject catalog§ and.subjéct\indexes.' From

" where do they draw their seafch tefms? Whét are the factors that
influence the user's choicé of entry terms? Symptomatic of
neglect ‘in this area is the fact that most computer-based systems
“have traditionally maintained records of the frequency with which
terms are used in 1indexing; but how many have ‘roﬁtinely
maintained records of the frequency with which terms are used in

searching?

‘ Iﬁ the 1960'5 considerable experience.was accumulated in the
désign of computerbased retrieval systems. But most of this
experience.was experience related to the design of systems to be
used by ‘information specialists. Now we are faced with the
design of systems to be used in a non-delegated mode by chemists, .
physicists, ééonomists, and other professional péactitioners.'
This is a -completely different kettle of fish. Should we.design
i such systems so that the workings of these systems, rather like
the automatic transmission’ in an automobile; are completely
transparent to the user, or should we design them with sensitive
and high performaﬁce gear boxes which are éntirely under user
control? Is it reasonable to expect the infrequent systém user
to learn the nuances or, I would ‘even say, idiosyncracies/of a
controlled vocabulary? 'Or isLit more reasonable to deéign the
system in such a way that it can be interrdéated in. the user’'s
own uncontrolled VOcébqléry—~the natural language of his subject
field? - : o ‘

What of the future of subgect access? The changes of the
next forty years will surely be more dramatic.than those of the
past forty. The entire structure of the provision of information
services,  especially the economics of these services, 1is
changing. Indeed the entire structure of formal and informal’
communication may be changing. We ﬁo longe; need to think of a

major reference library as a large collection of print entlosed
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witnin féur wali.‘ We ne longer need to make a capital investment
in a database to make it physically accessible, that is, we no
longer' need to have it sitting on the shelves of a library.
Information serv1ces are mov1ng rapldly 1nto an, on-demand pay-
as-you-go env1ronment- an environment in which one.Can purchase
access to whatever information sources are needed at the time
they are needed. This, ; situation greatly improves the
aeceseibility of information sources, since a database needed
onceia Year’is as accessible physically, if not intellectually,

as one needed a hundred times a year.

So far most of the use of online services has been use in a
delegated or mediated mode. This will undoubtedly enange as
terminals fall in price and, as. a result, become increasingly
avaiiable. 'The problems of subject access in the future then are
-likely tb,be related to the design and implementation of user
oriented systems:. Systems whereby the practitioner in some
'field, who 1is not an information specialist, may use a terminal
to access an almost unlihited“array of information sources.. What

are the problems of operation in this type of environment?

The first problem may simply' be that of an embarras de
richesses. So much will be acce551ble through a 51ngle t@rmlnal-
that the user will be overwhelmed w1th the resources available.
The first reguirement will be for some form of automatic referral
mechanism whereby"a statement of the user's need in- natural
language form can be matched aga1nst some online d1rectory of
available resources. Y.The ‘result of the match will be an
Eldentlflcatlon . of "thoee sources which have | the hlghest"
probablllty of satlsfylng thlS need together with an 1nd1cat10n
‘of how these sources can be accessed and perhaps how much it
costs to access them. In this environment 3in which many
different databases may be accessible -from a single terminal,
much use of databases will be made\by the infrequent rather than
tne regular user; This may mean a continuing move toward natural

‘D .
language and away from controlled vocabularies, at least
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controlled vocabularles in the conventlonal sense, Since natural

language system; are generally more hospltable to the infrequent

.user and since a query in natural language form can readily be

transferred from one natural language‘database to another.

-Does this then 1mply a- declining interest 1n thesauri and
vocabulary constructlon in general? Not necessarlly fSo.. A
controlled vocabulary, as You know, .has two major purposes.’ It
exists to normalize the terminology of a subject field,.and it
exists to provide a structure whereby terms whose meanings are
related are brought together in some way. It has generall§¥been

assumed that these purposes must be served by a precontrolled

‘vocabulary,_ a vocabulary in wthh this normallzatlon and

structure is imposed at the time of indexing. But we are not
necessarlly restricted to precontrolled Vocabularles. )There is
no reason why we cannot develop postcontrolled vocabularies—r
vocabularies that are tools only of the searcher of natural

language'databases; tools such as synonym tables and/or loosely

"structured thesaurus groups that are constructed by humans, by

computers, or by a combinatiOn of man and machine. The future, I.
believe, lies in this d1rectlon. Through the use of natural
languagexinpdt, ‘and some type of postcontrolled vocabulary -at
output we can combine at least some of the advantages of both

N

into a single system. ' -

In conclusion, in yodr deliberations_during the next two
days, I would urge that you look at subject access’ in terms not
of the past and not even so much of the present, ‘but in.terms of
the needs of subject access in a future electronlc,'on—demand,

pay—as—you—go society. Thank you very much.
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I ) SUBJECT ACCESS"CHALLENGES FOR THE FUTURE
) Margaret T. F1scher :
October 19, 1978
R 3
\‘In college a’ very special professor was try1ng to 1nst111»-
the 1mportance of good organlzatlon, dynam1cs, and qu1ck
thinklng. It was at the end of a writing course when he sa1d to
us, "I'm going to g;ve you . four things to write about in forty
m1nutes. Tell me about mystery, royalty, life and religion."
Not many people d1d much for the first few minutes. Suddenly a
student got up, went forward and handed @ piece of paper to the
professor. He sStarted to walk out but the professor said, "Wait,
you've got to try." The student said, "I d\? You told us you
wanted organization, you wanted us to do 1t qulckly, and” you
.wanted dynamics.” ' The professor p1cked up the. paper and read:
"My God, said the Princess, I think I'm pregnant. I wonder who
done it. Here are the words -- ‘not in 1solatlon as Wilfrid
'Lancaster said- last nlght They are curt, they are clear, and
they are concise. I would hate to index this little scTnario and
there would be dellghtfully unexpected sm11es at retrieval. But

“it illustrates the heart of our problem —- words.

Th1s s1mple. example | stresses the 1nformatlon process as .
be1ng part of the process of discovery and of innovation. It
asserts that the essence of the “information problem is to
maintain knowledge: as a viable unity and that the basic
information processes‘are those of selecting, of reviewing,-and
of synthesizrng information. Perhaps we should think no' more
seriously about a Ffully automated information system than we
would’ tplnk of a time and discovery machine, but instead to work
é;ward bringing collectlve- wisdom to bear on the" everyday
management of 1nformatlon us1ng as much relevant technology as

possible, yet mindful that our system will be built in levelsh

’ d -~
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some more beaut1fully concelyed than others, rather like a latter

day - hang1ng garden of Babylon.

. M“Q‘fq,
Where do we begin.  with the Alpha and the Omega? ~“What, is
this 41l about? Why are we interested in it? Since every

collections manager will answer differently we said last night,
let the- publlsher in concert with the author beg1n to give us the.
%sgers of the Alpha "in which our hero does so and so, said
DaQﬂT'Batty;'"patchwork qullt," ‘said Lucille Gordon; "all ror
ubéttgr information;" "if that would Speed dellveryu% 11 do it;"
nd "I'd rather work withlbook in hand." Being a publisher 1'd
rather see us 'begin with publishers. What better place to know

- what this information is, what it is all about,. and why we are

: | . .
interested in #t! Publication has been extended far beyond our

present ability to. make real use of the record, so let the record

——

through the publisher begin’to make use of 1tself.

S S

Our first challenge, it would seem, is to work out a way in
harmony with puhlishers; not only publisiers of the original
materials but publishers of the surrogate materials. They are
sellers —-- purveyors of information. We have heard:some of them
speak durlng th1s last day and a half. They must make“money in
order to survi- . They are as interested as we in providing the
keys that wi.! allow others .to understand ‘the value of. the
information which they purvey. I firmly believe that we can work
with publishers as 'they develop the means of selling: their
1nformatlon and at the same time begin to 1ndex 1t. The Alpha.
‘We've got to go on to say, as mny parents taught me- for years, God
give me the grace to accept what I cannot change and to change'
what I cannot accept. What we must accept are’ some of the
.'truisms that we have been speaking to each other about. .
?Inconsistency;"'we say as if it were a bad word;, "Inconsistency
in indexlngu" So be itl 1_&111 accept the Tefko Saracevices and
the other researchers who tell us by their wisdom and the dint of
their "effort ‘that 1ndex1ng inconsistent. Perhaps we should
say conslstency is the hobgoblln of b1g minds. And so let us



- - . J .
accept inconsistency. The user -- we are so. concerned about the
user -—-- the end user,’ the immediate user, the 1ntermed1ate user.
The user is the user is. the user!:. Whoever Seeks 1nformation,

wherever that place may be, is the user. Why not accept what we

“cannot change and get on. w;th changlng.

‘There are times éh publishers "index or abstract for us,

yet none of us ever usg?the work. For years, the New York T1mes
has had the essence of the news abstracted on the first page of
the second section. = The Wall Street Jc' rnal prints the key
stories' in capsule form magn1f1c1ently dlsplayed in the second
column on the ‘lefthand side for all who  wish to. know aboutﬁ

bu51ness 1nformatlon. I don't know anyone who consc1ously makes

use of these abstracts, including people who work at the New York
Times Data Bank and the Dow-Jones .Information System. Let us

open our eyes and look and See what is there.

P1ctures -— I worked for twelve years for LIFE Magazine --

pPictures are worth a thousand words. Do we use p1ctures? Eugene

What Gene saw in his mind's eye were Pictures of contents pages,
although he photographed" them in' a different form. But come
back ‘to th1nk1ng .about snapshots. Bottom—of the-line. telev1s1on'
/,equlpment the very cheapest set with the worst -resolution, can
- transmit sixteen reasonably good pictures a second.- The record
is made by a movlng beam of electrons .Sweeping across a picture
verv rapidly and. pProjected upon a Screen which glows momentarlly
when the electrons hit. The human eye can absorb that and more.
Think if, for example, we took a picture of the cover of the
contents page of a monograph, and of what we were going to index.
It‘ is not -very costly. because “television is very inexpensive.
Sixteen. --ames évery second; .we can .look at ‘them almost
subliminally or we can look at them more ~ Slowly because we
already have. the technalogy to monitor at a slower scan rate.
What I am getting at is that the picture is f1n1shed as soon as
it is taken. The Polar01d people have been telling us this for

s —
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more than twenty years. Let us, as we ponder, think of the
myriad of ways in which the picture is finished as soon as it is

taken and think of that picture as information. This means we

should try to have access assured at the point of publlcatlon in

any form; and there are many, many forms.

‘\\___‘ - e e S e
The Omega -~ All afternoon I listened; not once did anyone
say, "information." Why are we 1in business? To provide

information on all levels, in all decks, to all kinds of people.
That means that we must try to understand the roots by which
information comes to us. I suspect we know somehow that facts
are ea51er to deal with than ideas, that entertainment as in the
GOtth novel is easier than knowledge, and that static,
historical information is easier than volatile, everchanging
informatipn. But information -- not indexing, not cataloging,
not faceting -- information and the means of getting at it is our

business. I contend that people know how to get information when

they need it badly enough regardless of what the system is. If

the system is really bad, they will not use it. They will find
their own way even if it is through the "College of Colleaques."
We will get what we need when we need it some way. Perhaps above

éll we should remember that.

If we are going to get information, the most important thing

" to seek is answers. Certainly we all know that answers have to

do with postcontrolled vocabulary, with the vocabulary of output,
and with online answering. In the business of analyzing answers,
we must of course knrow the grand question, the save search
strategy, the number of words used in searching, the natural
language input, and the iibrary of search strategies -- all these

things we have been talking to each other about for this day and

a half. It is the question that produces the arswer and the
answer that manufactures the question. They ar= one and the
same. ' i

I once had an experience with the business of guestions and

answers. We collected and analyzed 15,000 questions, most of
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which came in via the telephone. We learned two esgentlal things

- because we were able to put these Questions to machine-readable

files of abstracts, text, reports, and a vast array of junk, as
Ed Papehfuse would call it. Sometimes 1like.the girl with the
curl we did very, Qery well, and sometimes we did horribly. we
learned first that .by end large the questlon is negotiated
because the asker does not know what he wants. fThe question is,
usually the beginning of a question as for oxample, "I want to
know all about China." The user does not want to know all about
China because we would have tc back up a truck and £ill it.
"Well, now, I do not really want to know aTl about China, I want
to know about" -- and the dialogue begins. I*‘ takes a long time
before the dizlogue ends. Thus we talk arcut the problems of
search strategy; the problems in classificat‘on, cataloging, and
indexing. Number two is another of the givens in which we. ask
God to give us the grace to accept what we cannot change, namely,
that there must be different schemes, schedules, classifications .
and levels for dlfferent needs. I may be. very wrong but I cannot

'see how we can serve a world of users w1th one way. The way to

develop the various schemes is to know the market. Not too many
of us here concentrate on markets but publishers certainly do.
You've got to know your potential user. If you want to expand
your business you must know to whom you are expanding it. What
are their gquestions? What are their answers? What are their
needs? Who are they? Where are they? Knowing the market is
knowing how to devise your product., It alSo tells you something
about the kinds of answers yocu shculd provide. Some say they

“ant real answers -- not pointeir: :n answers. They want data.--
not bibliographic citations. Trit want text -- not abstracts.
They want abstracts.-- not expanaed titles, But the truth is

that ‘sometimes each of these things serves its purpose to get at
the information. If what I want is a book .n the renaissance, I
really do want to use a card catalog. The catalog gives me the
toute to my answer. And so let us not throw out tihese various

“ays of getting at information.
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Fo;\\example, Dow-Jones has a new information service

~fashipned for people who only want three months worth of data

because the users are interested in current information about
business; about the stock market; about stocks and bonds; about
people 1in business; and most of all about cdrporations and
mergers and acquisitions. This information is so highly volatile.
that Dow is not going to gc back retrospectively. They are

carving out & special market for current information.

The people at the New York Times say, "They're crazy, the
only way to go with news information is retrospectively." The

New York Times is penetrating another market.

In the beginning, Dow employees that they did not need full
text so they cut stories at the bottom and excluded- some short
stories. Dow soon discovered that its customers demanded every
single word ‘that has appeared in current Barrons and the
Wall Street Journal. Users want every word because sometimes

every word counts., Full text is required. Conversely, people at
the New York Times say seventy to eighty percent of the answers
that their customers need are included in the abstracts. Ergo

there is no universal way to offer news to the marketplace.

Now we all know that a record, if it is to be useful, must
be continuously extended. It must be stored in a way that it can
be found and abdve all it must be consulted sometime or another.
If we are going to extenq records or change records, we must also
"deep six" them or the seas of information,will swell beyond the
limits of good fishing. This 1is sbmething eise we ‘have not
really ccme to grips with -- how to "deep six" a record. We are
fearful. Mendel's concept of the laws of genetics was lost to
the world for a whole generation because his publication did no
reach the few people who were capable of ¢.2sping it and
¢xtending it. We fear that this sort of catastrophe will be
cepeated; that truly significant attainments will become lost’
gither in the mass of thebinconsequential or in the mass of what

we do not keep. And ya2t, if we are going to serve our market, we

“ﬂrr*.
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must learn not only how to select but how to reject -later.

Creative thought or volatile information, and repetitive
thought or static, historical information a}e really very
different things. For the latter, there are and may be poweyful'
electronic aids. | The repetitive processes of thought, like
repetitive uses of information, can be.regulated and .defined like
matters of arithmetic, statistics and tables. In fact, every
time one combines and records facts: in accordance Wwith
established logical processés, the creative aspect of thinking is
concerned only with the selection of the data and the process to -
be employed =~- mearing, "which one do I want?"  But subject
recognition and manipulation thereafter are repetiftive in nature
and hence a fit matter for us to think about relegating to the
machine. This business brings us to the thinking that subject
access should possibly present subject recoynition ia the sense
that we had pattern recognition developed by machines. It begs
us to look for machines and theéir programs for advanced analysis.
- True, the users of advanced manipulation and advanced methods of
manipulating data are very small in number indeed. But some very
exciting _ things are ’happening. There are machines for

forecasting and report generation whiéh take information‘about an
industry or specific information a%out a corporation to play
" "what if" games, or to compare the company's performance against
the national norm. There are machines for solving differential
equations, functional and integral equations, and for that matter
there are machines like the harmonic synthesizer which predict

the tides.

Now I am not hung up on machines. What I am hung up on is
how we can possibly think about using our own minds and the
capabiiity of the machine to do something that we have not been
éble to do before. Within the last ten years a whole new group
of people has devised a kiné of middle man of all get out. We
call them the purveyors of numerical datébases, a misnomer. Some

of these databases are numerical in content, others are mainly
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substantive and some are mixed, but all can be called information

"databases because all the informaticn is there. You need go no

further. .What these purveyors have done with no bibliographic
control whatsoever is to provide subjeqt access to industries by
recognizing two things: 1) they know how the people in that
industry think and the words fhét they use in conducting their
business so they use these words in sgarching;'and 2) they know

what data these corporations need in order to conduct their daily

business life.

I :am going to tell you about one purveyor that is only five

years old -- not necessarily the most sighificant and__certainly

‘not. the -one that makes the most money at' this point. This

company is the epitome of what this new information.business is
about. Marine. Management Systems is located in Stamford,
Connecticut. Their system is called MARDATA. Five years ago the

.principal officers said to themselves, "We know the shipping

business. Most of the information that shippers need sits in

Lloyds of London, the Journal of Commerce and Shipping, charter

brokers, the Tanker Advisory Center, and insutrance companies that
insure the ships that go about carrying the world's cargo. The

world's cargo resides primarily in 30 corporations." Thirty
corporations -- just the way 180 boc pubiishers provide almost
all the books that we sAmericans read -- thirty corporations

provide virtually all the shipping of the world. So MMS set out
to get these 30 corporations by providing them with all &the
computing faciiitieé and databases which the maritime industry
needs to move ships about, to man them, to give them food, to
decide which ship is .Setter equipped to carry cotton from
Alexandria through the Canal and Red Sea to Sri' Lanka or
Qherever. MMS developed the progfams to do financial reporting,
forecasting, planning, as well as operations. The programs
include voyage analysis and reporting, economics and planning,
vessel performance, transportation and cost analysis, . cargo
booking, terminal control, and general accohnting. The users are

the top :xecutives in the shipping corporations. This is just
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one 1example of a highly dyramic buciness being performed v
pecple who never heard of -cataloging, of indexing, of . subject
access, or of bibliograghic control. Irformation for industry is
being done now in advertising, in banking, in fina-cial

communities -~ and we can and should learn lessons from this,

Relief must be secured from laborious,fdetailed cataloging,
indexing and classifyiﬁg even though surely wé will be dcing some
of this for a long, long time. If the users are to be free to
use their brains for sdmething more than repetitive, detailed
transformation, we must gét on with oar:business, One might say
that a mathematician, or a financier or a cataloger is not a
person that can readily manipulate figures or words. How come?
This is . not even a person who can readily perform a
transformation of eduations for the use of calculus, or the
transformation of words for the use 6f indexes. This person is
primarily an individual who is skilled in the use of symbolic
logic on a high plane. And especially, this is a perscn of
intuitive judgment in the choice of manipulative processes that
are employed. All else, this person should be able to turn over
to some organization or some mechanism just as confidently as one
turns over the propelling of a car to the intricate mechanism
under the hood. )

Whenever logicaf processes of thought are employed, that is,
whenever thought for a time runs along an accepted groove, there
is opportunity for better organization whether it be a catalog,
an index, or a thesaurus. And there is opportuhity,to utilize
technology to help drive it. Put a set of premises into such a
device and an organization, turn the crank and it will pass from
conclusion to conclusion. This is a much larger matter than
merely: the extraction of data for the purpose of research or
seeking information. It involves the entire process by which man
profits By his inheritance of acquired knowledge. The prime
action of use is selection and here we are halting indeed. Our

ineptitude in getting at the record is caused largely by the

\'J,
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artlflClallty of so many of the systems that we-use for indexing,

cataloging and fishing. We call it serendlplty.'

We place data in storage alphabetlcally or numerlcally and
information is found by tracing it down from . subclass to
subclass. Information is. generally in one ~place unless
dupllcates are used; and one has to have rules as to which path -
will locate it.  The rules are cumbersome. We have talked all
day about how cumbersome the rules are. Having found one item,
save search or not, we have to emerge from the system and re-
enter on a new path. The human mind does not work this way. It
operates by association -- with one item in its grasp- it snaps
instantly - to the next that is suggested by the association of

~ thoughts in accordance with some intricate web of trails carried

by the cells of the brain. Trails that are not frequently

followed:are‘prone to fade. 1Items are not fully permanent. The

brain does get rid of stuff. Yet the speed of action, the
1ntrlcacy of the trails and the detail of tng mental pictures are
awe - inspiring beyond all else in nature. We try in our

classification and in our thesaurus schemes but we have much more
verticzl association. Pretty much only the cross-references with
which we grope haltingly, give us the horizon.al association of

trails.

Humans cannot fully hope to duplicate the mental process.
artificially, but they certainly ought to be able to learn from
it. - The firét idea to be drawn from the analoly is selection --
selection by association rather than by indéxing with clusters or
facets.. One cannot hope to equal the flexibility with which the
mind follows an associative trail. But it should be possiblé to
beat the mind decisively in regard to the ‘permanence and the
clarity ﬁf the items resurrected from storage. -Little-used’
trails will not fade. What we need along with our association is
a synthesizer. One would hope that we would use the reviews that
we find in our literature, the commitizes for choice and

selection, to begin the process of synthesizing knowledge. There
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are two things that we need. . There is no question, probably
because of Mendel, that we need to keep what I call "raw data"
somewhere =~ the Libréfy of Congress is as good a place as any.
But the information with which most of us live in the sense of
management systems -- giving ‘data to a specific market for users
to conduct their business -- should be synthesized in order lor
it to be used wisely and profitably. This means that we want
things ready made ‘with a mesh of associative trails running
through them, ready to be dropped into storage and there,-
amplified. The lawyer has his associated opinions and decisions;

‘the patent attorney has millions of issued patents on call; the

physician has the }eactions of patients trailed to earlier and
similar cases coupled with pertinent notes on anatomy and
biology; the chemist has lists of organic compounds with trails
to the analogies of compounds and side trails to their physical
and chemical behavior; and the journalist has biographies of

people and corporations with a large dower of history thrown in.

The"challenge is to us -- we who are ever the pfofessionals
trail blazing in information -- people who find delight ih the
task of establishing useful trails phrough the enormous mass of
the common record. I would like to think that the associa.ion

aspect 1is like that old game we used to play as. youngsters --

A animal, vegetable or mineral -- wvery much like "What’s My Line?"
Remember how quickly and with what enormous faciiity ~-~ using
information theogy{ bj'cutting thihgs in half -- we arrived with
great speed at the answer. "Is it bigger than a breadbox?" All

our steps, 1in creating or absorbing material of record, are
perceived through one of our senses -- the tactile when we touch
keys, *the oral when we speak or lister. the visual when we read.
Let us learn to use better the atificial senses of multi-media

for subject access.

Humans have built a civilization so complex that we also
need to organize records more fully if civilization is to-advance

to a logical conclusion and not bog down by overtaxing a man's
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limited memory.. Never has there been' a statue erected to one who

let well enough alone!

| Now what is this path? It is the path of Aristotle. It is
the path of Diderot It is the path of Bacon. And most recently
it is the path spelled out for us by H. G. Wells. I would like
to read to you from a paper he wrote on November 20th, 1936,
1ven-at the Royal Institute of Great Britain at. their weekly
evening meetlng. This is just a tiny, final portion of it. He
speaks of thehcollectiVe wisdom and knowledge of mankind and our
need to synthesize it. Wells calls it a world encyclopedia. He
does not mean the Britannica or anything you and I know. Listen

to his words.

"This world encyclopedla would be the mental background
. of every 1ntelllgenb\man in the world. It would be
. alive and growing akd changlng, continually under
revision, extension, and replacement from the original
thinkers in the world everywhere. Every university and
research institution should be feeding it. Every fresh .
mind should be brought into contact with its standing
"editorial organization, And on“Eﬁgﬂother hand, it's
contents would be the stands surce of material for
the instructional side of schoc. and college work for
the verification of facts and the testing of statements
everywhere in the world. Journalists would dain to use -
it. Even newspaper proprietors might be made to
raspect it.? Such an encyclopedia would play the roll
¢! an undogmatic bible to a world culture. It would do
just what our scattered and disoriented intellectual
organizations of today fall short of doing. It would
hold the world together.mentally; to hold men's minds
together in something like a common interpretation of

realitv. There is no hope whatever of anything but an

v
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accidental and Eransitory alleviation of ‘any of

our

world's troubles, As manking is, so it will remain

until it puts its ming together. our species may yet

end its Strange eventfy] history as Jjust the lasty

the’

cleve}est of the great apes, The great apé that was
clever but not cleyer enough. It could escape - from

most things but not from its own mental con<usion."

N
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