2 Subject searchimng problems

’

2.1 Introduction

In most online catalogues an unacceptable proportion of
subject searches fail to find anything at all. Markey [1,
pB83] gives proportions ranging from 35% to 57% taken from
studies of four catalogues in the United States.

One of the Fimal Reports arising from the CLR (Council for
Library Resources) study [2, p13] recommended that users’
subject search terms should be automatically truncated if
there were nmo retrievals. The same report recommends that
spelling correction should be applied in known-item
searching. This applies at Least equally to subject
searching (Okapi transaction lLogs suggest that spelling and
keying mistakes are more serious in subject searching than
in known-item). The same CLR report also urges the pro-
vision of "cross-referemnces onlinme" and "related word lLists
to Lead users to more general term(s)".

The main problem in online access is that of matching the
user’'s search to the various ways in which the sought
objects may be described in the database. First, many
searches contain misspellings or miskeyings. Since this 1is
often unnoticed by the user, who assumes that the sought
subject is mnot covered, the retrieval system should help
the user to correct misspellings. Then, even when all the
words of the search are correct they may not correspond to
the Language of the catalogue. Searches can be broadened
by automatic stemming of their constituent words and by
automatic cross-referencing.

It is these three devices - spelling correction, stemming
and the use of cross-reference tables - which are the
subjects of this report.

RAdditionally, in keyword-type catalogues, many searches
fail to find anything because not all of the words of the
search co-occur in any record, even after they have been
corrected and stemmed and cross-references have been drawn
in. This does not mean that there are mo relevant records.
Often i1t is due to the imclusion in a search of "inapprop-
riate" words such as expressions of time (WOMEN'S WORK
BETWEEN THE WARS) or of scope (CRITICISMS OF FRANK PARKIN).
Some, but by mo means all, of these terminological problems
can be alleviated by using a fairly large stop lList.
CRITICISM canmnot be stopped, BETWEEN, UNTIL etc probably
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can be stopped. (Whether dates should be stopped is an
interesting question which there is nmo room to discuss

here). What is clear is that online catalogue subject
search systems must be able to retrieve records which
contain only some of the unstopped words of a search. We

refer to techniques for achieving this under the general
name "combinatorial searching’.

An evaluation of combinatorial searching was not ome of the
objects of the present work - we regard it as an essential
feature of any keyword search system for untrained users.
Nevertheless there are many references to it in this report
because our application of some of the other devices 1is
closely connected with Okapi’s method of term combination.

2.2 What users bring to the catalogue

The majority of user'’'s subject search statements as re-
corded in system lLogs are straightforward and compre-
hensible. Most of them are concise noun phrases - many are
simple one-word concepts. Sometimes they contain synonyms
or related terms which are intended to be treated as alter-
natives. There are quite a Lot of dubious spellings. Some
searches are incomplete or incoherent, and there is always
a proportion where the user is "fooling" or "playing® or
simply mot concentrating.

The searches Listed in Table 2.1 were selected system-
atically from Logs of Okapi '84 (every twentieth search
starting at a randomly chosen page). They were all sub-
mitted as searches for "books about something®, and in
response to the prompt:

The computer will Look for book(s) described by as many as possible of the
word(s) you type. Please enter word(s) or a short phrase which describe your
subject:

It nmeeds to be pointed out that only about half of them
were the first search in a session. "Independent", for
example, was part of the sequence "itn"' [independent tele-
vision newsl, "independent", "entertaimment', "radio one".

Readers of this report who have access to an online cata-
Logue accessing an undergraduate Level collection covering
social studies, communication, economics and business
studies are invited to repeat these searches, with or
without the misspellings.
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Table 2.1 R sample of subject searches

1 Popper

2 behavior teddyboys subcul ture

3 anythang by Frank Parkin

4 raddio

5 tectnology influence on structure

6 drug abuse treatment of drug dependents
7 resource maneral depleation

8 central intelligence agency cia media press news propaganda tv radio
9 hollernzol Leran [probably for Hohenzollern)
10 female sexuality

11 consumer decision making models

12 Rees case

13 independent

14 underdevel opment

15 machiavell1

16 modernism

17 Capital radio

18 photo;nature--nude

13 photograptry

20 education welfare

21 traumatalogy

22 nationalised industries

23 comunalism patrimonalism

24 early development statistics movement

2.3 Subject search facilities in current online catalogues
2.3.1 Phrase searching

Some online catalogues offer subject access to an index of
Library of Congress Subject Headings (LCSH). The first

result of a search is a display of headings (not biblio-
graphic records) in the alphabetical region of the user'’s

input. The user can browse alphabetically backwards and
forwards, and can select records indexed under a chosen
heading. Some of these "phrase access' catalogues return a

failed search if the user’'s key does nmot find at Least a
partial match with a subject heading, but most of them
always display something.

2.3.2 Problems with subject headings

Research [3, 4] has demonstrated the inadequacy of LCSH;
many headings lLack specificity and the Language used 1is
often out of date. At Least half of all searches fail to
Locate either a heading or a reference at the first
attempt. If subsequent attempts are included this figure
can rise to about 70% [5]. The proportion of searches
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which exactly match a subject heading is usually very lLow
(25% 1is typical), but not all of these searches fail. Of
the 24 searches in Table 2.1, five are near enough to a
Library of Congress heading in the PCL catalogue to find at
Least one book by browsing headings; two more are near to
PRECIS headings.

Mandel and Herschman [6] suggest using feedback from user
searc¢hes to incorporate more "see' references into the LCSH
structure. This is certainly desirable, and it is the
method we used for conmstructing the automatic cross-
reference table used in the versions of Okapi described in
this report. However, users should not have to repeat
their searches using the "preferred®" form of a heading. An
online catalogue can and must do this automatically. If
our users think of the Department of Education and Science
as DES, then which is the "best®" term? (Provided we can
prevent French "des" entering the index).

"See also" references are a different problem, and one
which has not been seriously tackled yet. Some of the more
recent commercially available systems do at Least allow for
their display and selection by Lime number.

The LCSH problem is only partly omne of Language. Several
studies have demonstrated that lLack of specificity in
indexing of ten causes searches to fail. Mandel and
Herschman [B] point out that this is not always the fault
of the content of LCSH but rather the comnsequence of poor
indexing.

2.3.3 Keyword searching

Most of the more recent catalogue systems use individual
words rather than headings; a few offer both access methods
(but how does the user know which method to choose?). The
words may be taken from subject headings or from titles or
both. Many European Libraries do not use subject headings.
Subject access, if any, has been provided by printed
indexes to classification schedules. When such Libraries
automate their catalogues they sometimes provide "keyword-
in-title" searching for subject access. It is Likely that
titles are a slightly richer source of subject-rich key-
words than are subject headings, al though users find
subject headings useful for judging the Likely relevance of
a retrieved record. (Hence subject headings should be
included in the bibliographic display).

-1N-
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Thirteen of the searches in Table 2.1 (numbers 1, 2, 4, 6, 7,
10, 11, 14. 15, 16, 20, 22, 23) were repeated on the current
project's LXP system. RLL find some books through (stems of)
title words and eleven find some via subject heading words.
Title was a richer source in eight of the searches and subject
in two, three being judged equal. The two searches which
didn’t work at all on subject headings are ‘female sexuality’
and °’patrimonialism®.

In almost all keyword systems, words are combimed using an
implicit boolean AND. Up to a half of the searches may
fail in spite of the fact that individual words are far
more lLikely to find something than phrases, because the
words do not all co-occur in any record. Of the 24
searches in Table 2.1, 12 find something when their words
are ANDed. Seven of these are;:single word searches.

2.3.4 Access points

Most MARC records are extremely poor in subject content.
Marcia Bates has recently suggested [7] that LCSH would be
adequate if clever Llinguistic and other preprocessing is
applied to users’ searches. We do not believe that this 1is
the whole answer. In the Long term the emphasis in cata-
loguing must be moved from physical description to subject
description. Until this happens i1t i1s essential to use all
MARC fields which can contain subject information.

Markey gives a lList of subject-rich (US) MARC fields ain [1,
p1581.

Titles tend to use lLanguage which is more current than that
of subject headings and indexes, but they are also rich 1in
metaphors and "noise-words® like *introduction®. Series
titles and corporate names are of some value, as are
contents notes when used.

Markey and her team tried keyword access to Dewey indexes
[8] and they found that, as with LCSH, the Dewey Language
is not rich in the sorts of words used by library users.
{(The use of the actual classification codes as a means of
Linking related records is omne of the subjects of a related
Okapi project. It is outside the scope of this report.)

2.3.5 Access method

Phrase matching systems depend on at Least the first few
characters of the user’s input matching the first few
characters of ® relevant heading. Some online catalogues
are undoubtedly lLess effective tham card or microform cata-
Logues because rapid browsing is difficult or impossible or
because there is no cross-reference facility. The Geac
catalogue at the Polytechnic of the South Banmk offers
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subject access to a list of subject word descriptions (some
descriptions are based on PRECIS, others are specific to
the institution). RAlthough some of the words are tagged
for retrieval, other subject descriptions are only re-
trieved i1f the first characters are matched. RAn effective-
ness study of this catalogue determined that while i1t was
quite effective in specific item searches, only 34% of
subject searches were successful [3S, pB4].

In some keyword systems difficulties are caused by the
way in which keyword access is provided. Some catalogues
allow the entry of only one keyword; most allow more than
one keyword to be entered but them only retrieve records
which contain all of the users’ terms.

2.4 How might subject access be improved?
2.4.1 Truncation and stemming
TRUNCRTION

Truncation makes it possible for a user to retrieve morpho-
Llogically related terms which may also have a semantic
relationship. Many current catalogues offer some sort of
truncation facility. Most phrase-matching catalogues will
automatically retrieve headings which match the user’s
input but have additional characters on the right. Some of
the keyword-type catalogues allow explicit truncation of
words through the use of a special symbol or command.

One keyword catalogue does a kind of automatic truncation
on a8 keyword search. This 1is the the OCLC LS/2000 system
when the user chooses to search by "keyword®. It displays
a List of words which the user’s word partially matches;
the user has to select one of the words, whereupon the
system responds with a List of up to 20 or so indexes
(title, subject, series, author etc) in which the chosen
word occurs, together with the number of titles pointed to
in each index; finally, the user selects one of the indexes
and can see some bibliographic records [(10]. This may
suggest that single-keyword searching via an index display
is not always satisfactory.

It is unlikely that explicit truncation can be used without
training. Markey [2] reports that CLR survey respondents
found it difficult to use trumcation. This i1s borme out by
experience at the University of Hull, where the Geac system
was modified to allow explicit trumcation [11]. Surveys
revealed that there was Little use of the facility.

If truncation is to be used it must be automatic, as in
systems which display headings which the user’'s search
partially matches. But the example above shows that the
automatic treatment of keywords as truncations 1is
unacceptable. *Cat" must nmot retrieve records under ‘cata-
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mite" and "catastrophe". ARutomatic truncation could be
applied to words which do mot finmd an exact match, but it
would rarely have any effect. Of the words in the searches
in Table 2.1, the omes which do not occur in the index
(after correcting spellings) are teddyboys, Parkin, Rees,
traumatology, communalism. None of these searches is
helped by treating the words as truncations (Parkin

finds Parkinson, the others do mot match anything). If the
words are truncated, communalism will find communal and
traumatology will find trauma (or would if i1t were in the
file); but this is more efficiently domne by automatic
stemming.

RAUTOMATIC STEMMING

It is obvious that some searches of ke, word systems would
work better if at Least plurals, singulars and possessives
were conflated. This is not always saf2 but there is no
need for research before deciding whettizar it should be
done. At Lleast six of the words in Table 2.1 work more
effectively if this rudimentary stemmirg is applied (drug
abuse = abuse of drugs etc).

We do not kmnow of any commercial system which provides
this, although there is one where i1t is in the specifi-
cation but mot yet implemented.

One of the objects of this research was to determine
whether a stromnger form of stemming should be applied.
There are several examples in the sampl: searches where it
might or might not be bemeficial: abuse/-ing, dependants/-
ents/-ence, modernism/-1st, nationalised/-isation/-1sing.

A few of the experimental (non-commercial) online cata-
Logues apply some degree of automatic stemming to the words
of a search, and Look them up in a stem index.

Foremost amongst these is CITE, developed at the National
Library of Medicime. CITE is briefly described below 1n
2.5.

A system written by Peter Butcher (one of the inventors of
the origimal version of the PRECIS subject indexing method)
at City University removes terminal "s".

Bell and Jones'’ system MORPHS at the Malaysian Rubber
Producers’ RAssociation [12, 13, 14, 15] is an 1in-house
reference retrieval system rather tham an online catalogue.
MORPHS incorporates stemming which is semi-automatic; users
have a degree of control over its application. Frakes [16]
discusses a system called CRTALOG which uses Porter'’s
stemming procedure [17] with, Frakes reports, results as
good as those obtaimed by inttrmediaries using manual
truncation.

-13-
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We have ne evidence en the effectiveness of stemming in &
publie catalegua.

Stemming technigues ere discussed in Chapter 3.
2.4.2 Cross-reference end other lookup Facilities

Libreriens nermally think of cross-referencing as referring
te weays of peinting frem °‘ren-preferred? to °preferred”
headings (‘see® references) and frem headings te releted
heedings (“see alse® references). We inelude vnder ¢this
heading @ number of devices which are mentioned below, and
discussed at greater length imn Chepter 4.

UK MIRC allews cross references in the MIRC Sxx (ields,
although many libreries do met use them. The in-house
enline ceatalogue &t Cembridge University is an exeeption.
In Nerth Cmerice “see from’ heedings de met wsually eecur
in bibliegrephic records. They are often held in separate
autherity files which cen be used in cenjunctien with the
indexes to the bibliegreghie records.

Some of the phrese-sccess, brewsing type catalegues allow
the display of and selection from “see’ @=nd “see also”
references. Qeccess to the bibliogrephie file is via am
autherity file, =sch heading in which is linked either te
bibliegrephic recerds, orF te & “preferred” hesding. We
Rave ne evidence sbaut the extent te which swveh feeilities
are actuselly used.

8 few catelogue systems (OCLC, URICA) slleow Libraries to
construct their ewn word and/or phrase eguivalence tebles,
which are used automatically. 0Obvieus cendidetes are word-
phrase eguivalernces Llike "USA° = “United States of
Bmerica®. The University of Califerni®’s MELVYL system
uses @ table for the expansion of abbrevistieons whem
records are indexeg: @ record containing °1st® generates an
additienal index entry °FIRST® [1681].

Qutematic leekup feecilities can be used for several pur-
poses other then the traditiensal subjeet heading and neame
references. IThese include eonflatien of uvnususel infleec-
tienal varients Cehild = childrenld, matching varient spel -
Llings Cergenisetien = orgenizetien) or common misspellings
Cteh = the) and bringing synenyms together (glenduler fever
= monenuecleesis). They can be used te deal with some of
the problems arising frem phreses sueh as °freneh chalk®,
which heas rething te de with Frence and enly & remote
connection with chalk.

Bt lesst Tour words and phreses of the searches in Table
2.1 would be more effective if releted words and phreses
were automaticelly included: behevier, cia, nRetionelised
industries (LC uses government ewnershipl and tv.

-
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Two specialised systems make extensive use of reference
tables. These are CITE (2.5) and MORPHS (2.4.1). CITE
uses the MeSH headings whose defimitions contain the users’
search words. MORPHS has tables of compound words.

2.4.3 Spelling correction

Spelling and keying mistakes are a serious problem in
catalogue use, and one which is much more serious online
than 1t is in hard copy catalogues. Keyword-type cata-
Llogues are far more sensitive to these mistakes than brows-
ing, phrase-search catalogues. A phrase containing a mis-
spelling which is not in the first few characters may still
Land the user near to the sought phrase, whereas a miskeyed
word which is to be ANDed simply Leads to a search with no
results. This is not a serious argument in favour of the
phrase-search type of catalogue, if only because scanning
screen displays containing about 6 to 18 headings is a very
slow process compared to scamning a printed Llist.

Okapi Logs suggest that 8% to 12% of subject searches
contain an orthographical mistake. We believe this is a
typical proportion. Mistakes did not always lLead to
failure in Okapi ’'84, because it used a combinatorial-type
search, and could still find books indexed under the re-
maining words of the search.

It 1s tempting to argue that it i1s mnot necessary to help
catalogue users with their spelling and keying diffic-
ulties, because they will notice mistakes and re-enter the
failed search correctly. Unfortunately, they very often do
not notice mistakes, and lLeave the catalogue assuming that
there is mothing relevant in the library. The lLeast which
can be dome is to prevent a search from proceeding until it
contains only words which the system recognises. It will
appear Later that the treatment in Okapi ’'86 of words which
are not found in the index is probably more beneficial than
*strong" stemming (8.6.5).

We do not know of any commercially available online cata-
Logue which attempts spelling error detection or cor-
rection. Some are fairly tolerant of mistakes in specific
item searches because they use acronym-type keys. In one,
the SWALCAP LIBERTAS system, keyword subject searches con-
taining a misspelling will sometimes succeed because, LlLike
Okapi, it does not imsist that all the user’s words co-

occur.

A number of other information retrieval systems do try to
help users correct spelling mistakes. The Bibliographic
Rccess and Control System (BACS) [19], developed at the
Washington University School of Medicime Library, includes
a facility which will look for approximate spellings in the
author, title, subject and series fields. R retrieval
system at Massachusetts General Hospital [20] also attempts

-15-
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to correct spelling and typing errors, as does the Paper-
chase system at Beth Israel Hospital in Bostom, Mass [21].

One of the Paperchase design objectives was to allow the
user to enter whatever seems natural; this was based on the
preponderance of abbreviatiomns and acromyms 1n medical
Literature. The system tries to match what 1s typed in
with i1tems imn the database by applying the sort of methods
which a person might use. The main technique is to LlLook
for partial matches on words; thus NEW EN JOUR MED would
retrieve NEW ENGLAND JOURNAL OF MEDICINE. If the trum-
cation of words fails then the order of words is made
fuzzier and individual words in assumed phrases are
rotated. :

Spelling correction techmnigues are discussed in Chapter 5.
2.5 CITE

Since CITE provides more "advanced" features than any other
online catalogue, we give a brief description here. There
are descriptions from various points of view by Doszkocs 1in
[22, 23, 24, 25, 261. We have not seen any published data
on 1ts actual use or effectiveness, except when 1t was com-
pared by Siegel and others [27, 28] with another system
(ILS).

This catalogue accesses the monograph collection at the
National Library of Medicimne, where 1t i1s used by medical
researchers and students. It accepts queries i1mn ordinary
(medical) Language, uses automatic stemming and synonym
generation via MeSH headings. It uses term “"weighting”
(stems and headings are assigned weights which determine
their relative importance), combires terms combimnatorially
rather tham with amn implied AND, and outputs records 1in
ranmked order - "most similar* first. It also allows rele-
vance feedback.

1f CITE were suitable for gerneral collections and general
users, the present work would not nmeed to have been done.
But i1ts stemming procedure is desigrned for medical termin-
ology and 1t 1s dependent omn the MeSH structure. It ex-
pects (or at Lleast invites) the user to perform a ramking
operation on the words and MeSH headings which it derives
from the user’s search. Published material does not sug-
gest that 1t presents itself to users imn such a way that 1t
could be efficiently used by casual patrons of a general
Library.

-16-
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