1 Imntroductiom amnd backgrournd

1.1 The project proposal

The research proposal "Improving access in an onlime public
access catalogue by automatic word stemming, spelling
correction and Limited synmonym generation®' was approved by
the British Library Research and Development Department
(BLRDD) and funded under grant SI/G/720.

It proposed to investigate the following recall-improvement
devices:

automatic word stemming

synonym and cross referemnce tables

Soundex-type keys for matching personal names

an n-gram technique for approximate matching of words

These were to be applied within a version of the Okapi
onlinme catalogue developed under amn earlier project.

These devices are not, of course, mew. They all have a
Long history, which is summarised in Chapters 3 - S. Some
of our techniques are probably new, but the main emphasis
in the design of the experimental systems was on ways of
applying and presenting the devices in an onlimne catalogue
for gemeral users.

1.2 Motivation
An online catalogue is a bibliographic reference retrieval

system. It differs from the "traditional® reference
retrieval systems such as Lockheed’s DIALOG in several

ways :

searches are done by untrained end-users rather than by
or with the help of intermediaries

the subject coverage is often wide

the subject description in the records 1is inadequate or
even absent.
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In traditiormal information retrieval (IR) intermediaries
use truncation and other *fuzzy matching". Inexperienced
and casual users will not gemerally do this, so a system
designed for such users should automatically carry out some
of these procedures.

There are many cases where a search intermediary would
expand a searcher’s query to include terms which cannot be
obtained by a simple application of grammatical rules
and/or recourse to Lookup tables. The skills required to
do this involve the use of subject knowledge, linguistic
knowledge and knowledge of the file(s) being searched, and
cannot be automated within the present capabilities of
Linguistic computing.

However, the automatic inclusion of morphologically related
search terms and some tolerance of misspellings should be
Quite feasible with comnventional hardware and software
techniques.

1.2.1 Feasibility study

The Likely utility of automatic query expansion had been
investigated by repeating subject searches from the
transaction Logs of the original Okapi system (see 1.4).
More tham a quarter of the searches would have benefitted
from a simple stemming procedure (conflating singular and
plural noun forms, "ing", 'ed" and "s" verbal endings
etc.). Occasionally, there would bave beemn a decrease in
precision. About a tenth of the searches contained appar-
ently unnoticed spelling mistakes.

1.3 Staffing

The project head was Neil MclLean, Head of Library Services
at the Polytechnic of Central Lomdon (PCL). The proposer
and director of the research was Stephen Walker. Rachard
Jones was appointed as Research Officer in September 1985,

and Nicola Johns as Research Officer/Programmer in June
1986.

1.4 Envirornment

The project aimed to build on the work of Mitev, Verner and
Walker who designed and developed the experimental online
catalogue system, Okapi, under the BLRDD and Department of
Trade and Industry funded project "Microcomputer networking
in Libraries®. The work of this project, proposed by Neil
McLean and Mel Collier, 1s reported in [1]. OQOther
publications include [2,3,4,5,6,7].

The origimal Okapi system will be referred to here as Okapi
'84. It is described in [(1]. Okapi '84 was an implemen-
tation of an onlime catalogue search system on a Local area
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netwerk (Nester PLEN 4000) of Opple Ile micrecomputers. It
eccessed @ file derived frem most ef the monegreph records
in PCL’s mechine readeble catalogue. The emphesis in Okepi
184 was ©n providing easy interaction - usability &t sight
- combined with an effeectiveness at least cemparable with
other search systems. Okspi 64 wes instelled in the
Riding House Street Llibrery, the lergest of the poly-
teehnic’s site libreries, where up te four terminals were
sn deily use fer Aeerly two yeers.

The seme herdware and the seme test site were used fer the
current preject. The bibliogreghic file used for the cur-
rent preject is very similer in structure to that deseribed
smn Chepter 4 of [1]. The enly substantisl differernce is
that Librery of Cengress Subjeet Resding (LCSH) Fform, comn-
tent and geogrephicsl subdivisiens ere included.

Several gererations of search and indexing sef tware were
construeted during the prejeet. Mueh of the Okepi ‘6%
search system wes completely redesigned amnd rewrittem,
altheugh all the pregreams rely Reevily en the substentisl
Librery of utility subreutines which wes written by Steghen
Welker and Gill Vemmer for the eerlier proeject. Of the
Righer level cede, the record Termatting and display
reutines remeim largely uncehanged.

1.8 Fisteriecal summary of the prejecet

Because of shortege of time on the earlier project Llittle
Tormal evalustion of Okspi ‘64 hed been done. Transaction
leg date wes coellected continuously Frem Okgpi ‘64 umtil
May 1886. Mueh ef the eerly woerk on the current preject
invelved exemination and anelysis ef the leg dete im erder
te form @ pregmatic basis for any Rew search system.

We wrote several versions of & Soundex-type procedure, both
Tor persornal names end for textwords, and made informel
comparisons of their efficeecy. The procedure eventually
chosen is decumented imn 6.4.2 @and Oppendix 1. B slightly
modified implementation ef Mertin Porter’s suffix-stripping
precedure (6.2.7 = 6.2.11) was tested. Both of these
devieces were incorperated in an “intermediste’ Okspi system
which was demonstreated at the conference “Online Publie
Beeess toe Library Files® ergenised by the Centre for Cate-
Llogue Resesrch at Bath University in Bpril 18686.

The intermzdiate system centeined a simplified and probably
improved specifie item seareh Turction. Buther and title
index displays, which were previded under some
circumstances in Okepi ‘64 but were rarely used, were
repleced by seguenced displeys of brief bibliegraphie
records. The precision ef the impligit auther/title
scronym seerch functien was impreved by velideting the
resul ting set by combining it with & werd frem the title

or the suthor ss entered by the user. There was a Seundex-
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type index of personal surnames, which could Lead to the
display of a selection of possible matches in the case of a
failed personal name Look-up.

The intermediate system was never developed to the point
where it was robust and fimished enough for public use
(although 1t stood up fairly well to the attention of
Librarians at Bath). Its specific item search will
probably be used for future public versions of Okapi, and
the subject search forms the basis of the systems described
in this report. The intermediate system is describa2d in
[71.

The unfinished subject search facility of the inter.aediate
system included some of the features used in the systems
described in Chapters 6 and 7. The subject index consisted
of words from titles, subtitles, subject headings and other
subject-rich fields of the MARC record, and also Dewey
numbers. RALL words were subjected to the Porter algorithm,
and were combined using a8 combinatorial (AND/OR) technique
with inverse term frequency weighting as described in 6.5.
Records were output in decreasing weight order. There was
a small cross-reference List emabling terms to be treated
as synonymous: the List included CHILD and CHILDREN and
some other irregular plurals and alternative spellings.

Richard Jormes carried out a substantial analysis of failed
searches, some of which was published in [8). We con-
structed an inverted file of some 6000 subject searches
submitted to Okapi ’'84 and used it to obtain a collection
of spelling mistakes and to suggest entries for an auto-
matic cross-reference table (Chapter 6 and Appendix S5).

During the Summer and Rutumn of 1986 we designed and wrote
new subject search and indexing programs. Two versions of
the search program were produced. O0Orne - the "experimental"
system (referred to as EXP) - incorporates full two-level

stemming, a substantial Look-up table of phrases and equi-
valence classes of related terms and a spelling correction

procedure. The other program - the "control® or CTL system
- has "weak" stemming but mo Look-up table and no spelling
correction. It i1is unlikely that users would notice any

difference between the two programs unless a search carried
out on one was immediately repeated on the other.

There is also a third system, called 0STEM, which incor-
porates mome of the recall-improvement devices. This was
onLy used for the repetition of users’ searches by the
experimenters.



1 Introduction and background

In November Okapi ’'86 (subject search only) was installed
at two termimals in the Polytechnic'’'s Riding House Street
Library. The systems were alternated daily between the two
terminals. ARfter a trial period, during which the system
was slightly improved, we began to collect data from Live
use. Rbout 120 people were interviewed after they had
performed subject searches, and full transaction Log data
was gathered from about 1100 searches (about 600 sessions).

RAfter formal data collection had finmished, the EXP system
was Left on site to collect further tramsaction Log data.
At the time of writing we have collected Logs of some 7700
searches, and have done a certain amount of analysis of
this data where necessary to supplement the original set.

In parallel with the work outlimed above, we were also
designing and developing programs for use in a second
project (on the use of relevance feedback in online
catalogues - SI/G/765).

While data anmalysis was being carried out, Nicky Johns
resigned. Since it would mot have been possible to obtain
a suitable replacement on what would have been a very short
contract, we suspended work omn the relevance feedback pro-
ject so as to be able to complete the present project as
quickly as possible.

1.6 The report

Chapter 2 gives a brief survey of some of the problems in
subject searching in online catalogues. Chapters 3, 4 and
5 survey ways of implementing the recall-improvement

devices in IR systems in general as well as in catalogues.

The catalogues which we designed for this project are
described in Chapters 6 and 7. Chapter 6 cescribes them
from the inside and Chapter 7 from the outside - how the
user sees them. These two chapters are interdependent.
Their lLogical order may be 6 followed by 7, but their
psychological order may be the reverse.

Chapters 8 and 9 cover data collection, evaluation, results
and conclusions.
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