8 Evaluationm

8.1 Objects of the evaluation

Before planning the evaluation we drew up the following
list of questions to which we hoped to find answers. Our
conclusions on each of them are given in Chapter 9.

Stemming and spelling standardisation (6.2)

1 Does it significantly increase recall? If so, for what
types of search? In particular, how often do stemmed
searches succeed where they would fail without stemming?

2 Does stemming significantly decrease precision or lead to
false drops?

3 How does the use of both strong and weak stemming (EXP
system) compare with weak stemming only ((TL system)? For
example one might find that there are, on average, fewer
rephrasings of searches on EXP than on (TL.

4 Does the EXP system’s two-level merge (6.5) make any dif-
ference (except to decrease search speed)?

5 1Is there a case for using strong stemming only? If so,
should this apply to all searches, or only to those con-
taining more than a certain number (two, say) of terms?

Spelling correction (6.4)

6 How effective i1s EXP’s semi-automatic correction procedure?
How does 1t compare with users’ response to (TL’s "CAN'T
FIND' message? (Figs 7.5 and 7.6).

The GO/SEE Llist (6.3)

7 How often does i1t make any difference? Does our list con-
tain appropriate entries? How should one compile such a

list for a given environment?

8 Does the list lead to false drops ('us' [pronounl] = *United
States')?

8 Should there be more than one type of object in the Llist
(e.g. see alsos as well as sees)?
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8 Evelustion

Users'’ perception of and beheviour with the system

10 What sort of conceptusl medels de users have of the cate-
logue? Hew do they thimk it works? Is it comforteble to
use? Is it execiting or bering or silly?

11 Boes it give & dangerous impression of cleverness er of
infal libility?

8.2 Mathodelegy

We hed to decide what experiments to carry out, and how
many systems to compare. The eventuasl choice was influ-=
enced by the need to collect date on & considerable mAumber
Chundreds) of sessions end by the limited time esveilable.

8.2.1 Evalustion consideratiens
The following points hed to be considered.

1 Sinece much catelogue use is of & casusl mature, we wented to
aveid motiveting subjeets (users) by putting them in an
experimental situation. The emphssis was to be on natural,
live use under unsupervised conditiens. This ruled eut the
type ef experiment where search topies are suggested te
volunteer subjects.

2 There was very little perceptible difference between any of
the - aveilable versions of Okepi ‘66 (EXP, CTL and & third
system (OSTEM) whiech eoffers none of the retrieval @ids). The
dislegue, sereen layesuts, almost all the eptiens end the
bibliegrephic file were identical. Qltiheugh a user might
think °It deesn’t elways find the same beooks whem I do the
same search’, or ‘Sometimes it suggests spellimg eorrectiens,
semetimes it doesn’t’, there is me doubt that peeple weuld
regerd all three versiens a@s being °“the same catalogue’.

3 Preliminery trials showed that mest searches would retrieve
substantially the seme records (sometimes in & different
seguence) on the EXP and the CTL systems. This mesnt that a
large number of user sessions would have to be studied to
determine whether there are significent differences between
these twe systems (°reise’ is usually the most significent
factor in the evelustien of IR systems). We estimated that
several hundred sessions would be mReeded.

4 The date collection methods reedily eveilable were automstic
trensection legging and pest-search interviewing. It weuld
heve been difficult te implement fecilities for providing
printeuts on which velunteer users could indicate relevance
gssessments. Trensesction logs do net give @ direect indi-
eation of the relevence ef the items retrieved, nor do they
reliably indicate session bounderies (i.e. the peint at whieh
one user gives way (e another at the terminall.
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8.2.2 Controlled or uncontrolled experiments?

We reluctantly decided not to use a “comparison search"
experiment along the Lines of Siegel [1] or Markey [2].

Their experiments consisted in randomly assigning volunteer
users with genuine needs to system H or system B, then
asking them to repeat their search on the other system.
Subjects were given a prainted listing of each search and
asked to judge the relevance of each item retrieved on each
system and to answer some general comparative questions.

There i1s mo doubt that this methodology works well when
there 1s & considerable difference between the two systems.
In our case, we had compared the two systems on a number of
genuine searches taken from Okapi '84 transaction Logs and
we knew that for the majority of searches they would re-
trieve the same records. RlLthough subjects in a comparison
search experiment could be asked to indicate the relevance
of each 1tem retrieved on each system, gemeral comparative
questions about features ot the two systems could mot be
asked.

We decided to observe (unobtrusively) as many sessions as
possible at ome terminal (space restrictions prevented
observation at both termaimals), and to use the lLog data
from observed sessions and also from unobserved sessions
duraing the taime observation was being carried out. The
main purpose of the observation would be to determine
sess10Mn bounmdaries, but very short interviews were held to
try to get an answer to the question "Did you find what yvou
were Looking for?". We thought 1t just possible that there
might be a sigmiticant difference between the proportion of
satisfied customers at the EXF and the (CTL systems.

The Llog data was to be used for the repetition of searches
by the experimenters. Searches submitted to ome system
would be repeated o another and the system output com-
pared.

8.3 Data collection and collation

Data collection took place in the Polytechnic’s Riding
House Street site library. This Labrary caters mainly for
full-time and part-time students of Social Sciences, Busi-
ness Studies and Communication. The user population as
probably something over a thousand.

The Polytechnic was at the time in the process of instal-
Ling the mew SWALCAP LIBERTRS Library management system.
When data collection started many users were already
familiar with the LIBERTHS onlime catalogue, as well as
with Okapi '84. There were also a few microfiche readers
with tiche catalogues for the Polytechmic as a whole and
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for a number of other academic lLibraraes.

Two Okapi terminals running the new systems were installed
on 23 Oct 1886. They replaced terminals which had been
running Okapi ’'84. The remaining two Ukapi ’'84 terminals
were removed. Each UOkapi station was nmext to a LIBERTRS
terminal and near to a fiche reader. Both stations were
situated in areas of heavy catalogue use, one on the first
floor and one on the second. The user populations are
unlikely to be the same on the two floors because of the
different subject areas covered by the book stocks.

R suggestion book was attached to each terminal.
8.3.1 Acceptance tests

Before starting data collection the systems were rum for
six working days under continual informal observation. R
few minor alterations were made to the programs during thais
time, mainly to the wording of some of the screen displays
and to the matching procedure for EXP’'s spelling cor-
rection. We were interested to see whether users found the
screen dialogue comprehensible, particularly the prompts
for word replacement following a "CAN’T FIND" message (Figs
7.5, 7.6 and 7.8), and whether they read the introductory
screen which emphasised that the catalogue was for subject
searching only (Fig 7.1).

The word replacement dialogue seemed very successful, but a
significant mimority of users tried to do specific i1tem
searches, mainly by title, but a few by author. (Since
there was mo author index, the Latter were particularly
unsuccessful .) We placed a lLarge notice on fluorescent
card above each terminal:

OKAPI '86
1s an experimental computer catalogue for
subject searches.

OKAPI '86 WILL ONLY LOOK FOR BOOKS ON A SUBJECT.
Please use one of the other catalogues if you
have to look up the title or the author of a

book.

If you have any suggestions or comments, please
use the book.

THANK YOU FOR YOUR HELP
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The EXF and CTL systems were alternated between the floors
daily (Monday to Fraday) durimng the trial peraiod, and
during and after formal data collection. This should
effectively randomise over daily and "floor"' varigtion in
user population.

8.3.2 Observation and interviewing

Dbservation and interviewing was carried out by one of the
experimenters at the first floor termimal from 31 Oct to 12
Nov 1986. The experimenter sat at a staff desk within a
few feet of the termimal. Rlthough the experimenter was
conspicuously present most catalogue users seemed to assume
that he was a member of the Library staff, and there was
little evidence that people felt that they were being
observed.

The experimenter recorded start and finish times, and when
the user got up to Leave the termimal he or she was asked
to "answer a few questionms about your use of the cata-
Logue" . The experimenter introduced himself

Heltlo! I'm ..... from the library research team which designed
this experimental computer catalogue. We are talking to lib-
rary users to find out how useful this nmew catalogue 1s for
you. I'd like to ask you a few questions about the search
which you have just done - 1t won’'t take longer then two or
three minutes.

and themn conducted the following interview.
8.3.3 The interview
DARTE: /Nov /1888 FLOOR: TIME:

1. Have you used this particular computer catalogue before?

NO.... YES.... Have you used it in the last two or three weeks?
YES.... Rbout how many times? ................
NO. ...

2. What were you looking for?
(prompts: specific books, subject (books about something))

3. Did you find what you were looking for?
NO.... Did the computer find any useful books?............

YES....
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4. Did you have any particular problems in using the catalogue?

YES.... Do you have any suggestions for making the catalogue
better?

NO.... Would you Like to suggest any improvements all the
same?

There was plenty of room on the interview sheet for the
experimenter to record users' comments, descriptions of
their search topic etc.

Despite the nmotices on the terminals reminding users that
the catalogue was only for subject searches, about a quar-
ter of the interviewed users said they were Looking for
specific books, usually by title. When confronted with
this, some users said that they had read the nmotice but
that the catalogue worked for titles, so why not use 2t7?
(In fact, lLike all purely keyword systems, 1t did nmot work
very well for titles which comsist of common words, such as
"*Introduction to sociology" or "War and peace". Such
titles cam be found, but they are oftemn swamped by Large
numbers of irrelevant items. Had we used a lLarger stoplaist
1t would have been even worse.)

After elimination of specitfic i1tem searches there remained
121 recorded sessions.

The results of the interviews are given in 8.4.
8.3.4 Transaction lLog data

Since the observed searches did not give enough data for a
satisfactory comparison of the EXP and CTL systems, we
carried out extemsive analysis of the tramsaction Logs for
all searches carried out at both termimals during the
period of observataion.

The Logs contain a rather complete record, almost down to
the keystroke Level, of user imnput to the system. They
contain enough information to emable an experaimenter to
repeat a search exactly provided that the repetition 1is
done using the same search program, source file and in-
dexes. (For use by extermnal researchers lLogs should con-
tain complete system output inmcluding the text of record
displays, but we do nmot do this because i1t makes the files
unmanageably Llarge.)

Appendix 3 is anm amnotated extract from a Log fale.

For stataistical anmalysis, information from 1he log files was
condensed 1nto a file called SRCHES (8.3.8).
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8.3.5 Searches and sessions

There are freguent references 1n this report to sessions
and searches. 5Some discussion of our use of these terms
may be helptul.

We detimed a search to be a period of use of the system
which begins with a search statement submitted to the
system and ends with a return to either the search input
screen (Fig 7.2) or to the "home" screen (Fig 7.1).

The nmatural defimition of a session is the time during
which one user (or group of users) i1s carrying out a search
or sequence of searches at a termimal. It begins when a
user keys something at a terminmal and finishes when the
same user(s) leave the terminal. It 1s not always easy to
determine matural session boundaries even by observation.
For example 1f a user gets up, them comes back to the
terminal and continues within a few minutes this might
properly be regaerded as omne session; conversely, 1f the
user carries out two distimct searches or sequences of
searches whose topics are clearly unrelated a2t might be
more accurate to regard this as two sessions rather than
one.

Since much of the user actaivaty we anmnalysed was mot ob-
served, for some purposes we regarded a session a8s being a
sequence of ome or more related searches ending either at
the end of a "matural"® session or when the same user
started a search which was unrelated to the previous one.
It 1s nmot always easy, or even possible, to decide whether
or not a8 search 1s related to 1ts predecessor. Where an
experimenter was unable comnfidently to make a decision a
consensus was sought. 1In doubtful cases sessions were
discarded.

8.3.6 The SRCHES file

We determined session boundaries using intervaew sheets
where available or, i1n the absence of observation, the time
during whach termimals were unused and the relationshap
between successive searches. It i1s a reasonable assumption
that 1f a termimal 1s unused for three minutes a session
has ended. Conversely, even 1if the next search 1s quite
unrelated, 1t 1s likely to be the same user unless at Least
ten seconds has elapsed since the last keystroke.

SESSION AND SERRCH BOUNDRRIES

Printouts of the tramsaction Logs were marked up with
session boundaries by the three researchers. Some were
cross-checked for consistency by @ second person. Each
session was given a reference number and the searches
within each session were numbered consecutively.
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CLASSIFICATION OF SERRCHES

A majority of searches were what most people would regard
as reasonable descriptiomns of a subject ("History of the
theory of probabality", "Social stratification'). These
were classified as type S (Subject).

R surprisingly large proportion, classified as G, took the
form of essay titles ("By what means are we educated for
sexual i1nequality in work").

Some searches were evidently or probably for specific items
rather than for 'books about something" ("The amnatomy of
accounting"®, "Cuban agricultural [sicl] & development:
contradictions & progress"). These were classified as T
(titled. ¢’

(1) I 15 important and not always easy to distinguish between specific (title)
searches and subject searches. Many subject search statements look Like titles,
and (without asking the user) it is only possible to make this distinction after
looking at other searches in the session, and at the relationship between the
apparent relevance of the books retrieved and the time which the user spent
looking at record displays. Display of a book with the exact title followed by
end of session is good evidence that this was a title search. When in doubt, we
classified the search as subject.

There were also the usual searches consisting of obscen-
1ties or toolimg around, and a few which we had to classify
as "rubbish*. (Interestaingly, there were no insults aimed
at the catalogue.) :

We also made an attempt to classify the language of
searches with regard to the "appropriateness". This 1s
rather subjective and we have made no use of this
classification 1n the evaluation apart from code M which
was used to denote searches spoilt by uncorrected mistakes
(*The affect of working women o consumer beliaviour").

RELRTIONSHIP BETWEEN SUCCESSIVE SERRCHES IN R SESSION

Within a session, each search was classified as a repeat of
the previous one, related to the previous ome (i1n the same
session), unrelated or indeterminate. When a search is
related to the previous one we recorded the type of
relationship as broader, synonymous, narrower or other
relationshaip.

NUMBER OF TERMS IN R SERRCH

It 1s to be expected that the effects of stemmainyg will be
more marked whein there are more than two or three terms in
a8 search statement, so we recorded the rnumber of terms in
each search. The phrases recognised by the EXP system were
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counted as a single term (see nmext paragraph), so the same
search statement could have a different term count de-
pending on which system it was submitted to. Stop words
were not counted.

The number of terms was defimed to be the mnumber of i1tems
displayed on the "searching" screen (Fig 7.4) after any
substitutions or deletions of words which were mot found.
Thus *film edittimg in great britain" contains three terms
on the EXP system 1f "editting" 1s found or corrected (or
two terms 1f 1t 1s i1igmored), but 1t contains four (or
three) terms on the (CTL system because "great braitain® is

two words. (H search in which nomne of the words 1s found,
and the user instructs the system to ignore them, contains
no terms. There were a handful of these empty searches,

and they were excluded from the statistical evaluation).
8.3.7 Description of the SRCHES file
Each record in the file contained the following fields:
1 session number

2 search number

3 date and time

4 system (E = EXP or C = CTL)

S whether observed (U or N)

6 number of terms (defined above)

7 search type (defined above)

8 appropriateness of terminology (discussed above)

3 search result (N books found

0 = no hits
R = user aborted with red key
X = user aborted with black (end session) key)

10 number of postings with maximum weight (NMPW)
(i.e. the number of hits on an implied AND)

11 number of postings with 'good' weight (NGW)

12 total number of postings (NAW)
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13 user action following display of search result

(G = green key - lLook at records
B = blue key - return to input screen
to alter current search
R = red key - return to clear 1nput screen
X = black key - end session
T = system Left to time out)

14 number of records displayed by the user
1S time spent looking at records
18 relationship to previous search

( first 1n physical session
related
identical
equivalent

unrelated
other or i1ndeterminate)

oo

ocCcm+—=>™m

17  (if related) type of relationship

(B = broader
N = parrower
S = synonymous
0 = other (sideways relationship))
After Yrubbish", "fooling® and "empty* searches had been

excluded the srches fale comntained records for a total of
1087 searches. This was partitioned into the sets EXPALL
(BO3 searches of EXP) and (TLALL (484 searches on CTLD.
The F (first) and U (unrelated to previous) searches were
extracted from CTLALL to form a set of 255 1nitasl
searches. Thus (TLALL was regarded as contaimning 255 ses-
si10ons comprising 484 searches.

8.4 Analysis of observation and interview data
8.4.1 Success rate reported by users

Answers to the question "Uid you find what you were lLooking
for?" were recorded as 'vyes", "probably, but meed to check
the shelves to make sure" and "mo*. There were no other
responses. In the "mo* case, users were asked the sup-
plementary question as to whether the computer had *found
anything useful". Some of the sessions contained more than
one search topic or group of topics, and two subjects
answered both “yes” and “mo* - meaning that their session
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had included both successful and unsuccessful searches.
Table 8.1 sumnarises the results.

Table 8.1 Success rate for observed sessions by system
CTL system BEXP system Total
Successful 43 42 91
Probably successful 6 8 14
Subtotal 55 (87.3%) 50 (84.7%) 105 (86.1%)

Unsuccessful , but

useful books found 2 3 5
Unsuccessful 6 6 12
Subtotal 8 (12.7%) 9 (15.3%) 17 (13.5%)
Total 63 SS 12

There 1s mo significant difference between the session
success rates on the two systems. The failure rate 15 tuoo
Low for 1t to be worth tabulating previous online catalogue
experience against success/failure.

8.4.2 Brief analysis of the 17 °"failure® sessions
A tranmscraipt of the detailed report 1s given as RHppendix 4.
ALL but two of the 17 sessions contained more than one
search. The searches given in the following analysis have
been chosen as being representative. 0One session 1s
omitted because i1t appears to consist of searches for
specific titles.
1 Not 1in the catalogue (two sessions)

"HMSO employment statistics®. This appears to work

guite well but user wanted 1886. This might be counted
a specaific i1tem search.
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YHcquared immurne deficiency syndrome'. This fainmds two
false drops offered as "2 books found, but they don’t
match your search very well*. User had tried "aaids",

and lLooked at the first 12 of 302 books found.

2 User'’'s language doesn’t match andex language (seven
sessions)

These searches are reasonably comprehensible to a human,
but not to the catalogue.

*Generic social work"
'A definition of social work"®

'Employment structure"

'Passing of Laws®

'Recent changes in Londonms economy*. This was the only
search of the session. None of the 14 records was

"good* - they all comtained "recent" and ome of the

other words. ‘London's ecomnomy® finds eight books, one of

which appears very good.

*Truancy". Unfortunately this does rmnot stem to
"truant", which gives ome good record. User traed
"School absenteeism” and "Hbsenteeism'.

"Sociology of shopping". This user then tried
*Shopping", Looking at 50 ot the 143 books, followed by
"Hnthropology of shopping". The indexic¢*’ search

*Consumer behaviour® finds probably-relevant books.
(1) Indexic = type of language used by classifiers and indexers.
3 Search too specific (four sessions)
Indexing contents pages might help these. The Llibrary
almost certainly has relevant materaial, and they are
clearly expressed.

*Textile inmdustry input-output tables*

"Feuerbach"

*The advantage of india to brataim in colomial rule*

"Employment trends post war'
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4 Search needs elucidastion

*Sterling*. The interviewer transcribed the user'’s
description of bis subject as *Ecomnomics - sterling
shares and gold".

‘Britain as a developing country". This search was
explained as "'Ecomnomic development of Britaim i1n the
18th century®.

5 Too many records

"The police". User Looked at 23 of the 200 records and
bemoaned the fact that most of them were i1n another
branch of the LlLabrary.

8.4.3 Comments made by interviewed users

Most of following comments were made by users of Okapi '86
1in response to the question "Do you have any suggestaions
for i1mproving the catalogue?" at the end ot their inter-
views. R few were made when they were asked whether they
had found what they were Louoking for.

Most users did mot or could not offer amy suggestion. Some
said, quite positively, that they couldn’t think of any
improvemernt . There were about 30 remarks Like

'‘Very good". ‘Easy to use.' ‘'Seems quite easy to use."' ‘*Very
easy to uce.' 'Simple.' 'No problems."' ‘'Says what to do -
easy to follow.' ‘'Ouite straightforward.' ‘'Excellent.' *No -
1t’'s easy. Absolutely not.' ‘Feairly easy - you'’ve got the
coloured keys - you just press a buttom and there 1t 1is.'

and

'Streightforward. Better than the one we had before [Okapi
‘B4t

'Like the way it gives all the information on one screen.'

'You can search on what you want with this if you just type in
some buzz-words.'

'.. just typed in the category I wanted and it came up with
them. Lovely!"®

Surprisingly, there were only two complaints about
difficulty with typing, one from a first time computer
user. There were a few complaints about not beaing able to
do author/title searches, including

‘Do you remember the old one? It was really brilliant. You
could put everything in. I don’t really like this one.'
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Fourteemn users did not feel able to assess relevance from
the information given in record displays. H typical
comment was

[Not enough information] - *I suppose I'LL have to look on the
shelves."'

This was felt to be more serious when the books retrieved
were 1n other branches of the Library.

The remaining comments and suggestions are listed
individually below.

*Wouldn’t accept the category I put in.'

Found *'too many books®' (on industrial relations).

Too many books on sociology, but nonme on sociology of shopping.
'There was a huge list I had to go through.'

'R bit slow - goes through book by book.*

'The time 1t takes could be improved upon.’

'The other system [LIBERTRS) is more up to date.'

'Thought you could only enter one word, so had to plough
through 300 books tc find what I wanted.'

'A bit hard to communicate with 1t.°*

Liked the use of individual keywords for subject searching:
gives you a broader approach'.

Search for third world development was 'hopeless - got 400+
books, mostly not relevant - had to try 'Rfrica’ instead.’

'Sometimes the books I want come randomly rather than at the
start.’

*It only lLooks for keywords - doesn’t analyse the search.'
*It should recognise phrases - not do words separately.'

Not intelligent enough - *'R definition of social work' gave
rubbish'.

Wanted to know when the "less well matching' books started.
Should include journals.

Should include chapters and indexes.
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'Doesn’t include works not owned by PCL.* [There are
microfiche catalogues for a number of other libraries.)

There were no comments on EXPs semi-automatic spelling
correction, although this was sometimes strikingly
successful and occasionally Lludicrously wrong. 1In a search
for "Diadic interractions"' both words were properly
corrected by the system, with the corrections accepted by
the user. R search for "Bob Geldof"* gave 'CAN’'T FIND
*bob*’ (accepted by the user), followed by 'CAN’'T FIND
'geldof® - nearest match found 1s "gledyf"’ [a Welsh word];
the user aborted the search and tried "ethiopa [sicl] and
band aid" which failed despite proper correction of the
first word.

8.5 Statistical analysis of SRCHES file
8.5.1 Distribution of number of records retrieved by system

The EXP system must retrieve at least as mamy records as
CTL for mearly all searches. (The reasons for the
occasional reversal of this rule are given in a footnote
under Table 8.6). In particular, we expected that there
would be fewer "zero hits" searches on EXP tham on CTL.

After “rubbish" and "foolang" searches had been excluded
the following results were obtained.

Table 8.2 Proportion of "zero hits®' searches by system
Searches retrieving.. CTL system EXP system Total
..no records at all 37 (7.6%) 31 (5.1%) 68 (6.3%)
at least one record 447 (32.4%) 571 (54.9%) 1018 (S3.7%)
at least one record with
minimum good weight 37 (75.8%) 438 (82.6%) 865 (739.6%)
‘D3t least one record with
max. possible weight 317 (65.5%) 437 (72.6%) 754 (B3.4%)
Total number of searches 484 (44.6%) 602 (55.4%) 1086

(1) This row gives the proportion of searches which would have found at least one
record 1f the search terms were combined using a boolean AND.
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It appears that the EXP system is more likely to retraieve
something than 1is the CTL system. This difference 1s not
very marked; 1t 1s signmificant at the 10% Level on a chi-
squared test. However, EXP 1s almost certainly more likely
to retrieve at least ome record of "good" weight. The daf-
ferences for minmimum good weight and maximum possible
weight are both significant at the 2% lLevel.

The table does not tell us whether EXP’'s "extra" records
are really any good. RAlLL or most of them may be false
drops. Differences may be due to EXP’s automatic inclusion
of strong stems when nmecessary, to the use of the go/see
list and to the system-suggested replacements tor terms
which are mot found. This 1s discussed in 8.6.4.

The number of terms in a search has a bearing on the hit-
rate. In retrieval systems which use an implicit AND, a
majority of searches with three or more terms retrieve
nothing: see, for example, [3, p208]. Nearly one third of
all our searches would have retrieved no records on anm "all
or nmnothing" system (Table 8.2 above). In our systems, a
record containing about half the terms of the search will
be retrieved and a record contasining about two-thards of
the terms may be offered as "matching your search quite
welL". Clearly, such "best match" type systems will also
tend to retrieve fewer records as the number of terms 1n a
search increases (unless there 1s no "cut-off' or minimum
acceptable weight, i1im which case the system retrieves all
records contaimning at least ome of the terms).

Table 8.3 Distribution of rnumber of terms i1n searches
Number of terms Number of searches Cumulative %
1 261 (24.0%) 24.0
2 445  (41.0%) 65.0
3 217 (20.0%) 85.0
4 and more 183 (15.0%) 100.0
Total 1086 (100.0%)

The statistical amalysis of Table 8.2 was repeated with
searches brokem down by the number of terms they contaain.
The effect of the go/see List was minimised by counting a
go/see phrase as a single term. For example "Under-
developed countries" counts as two terms when submitted to
CTL but 1t 215 one term an EXP. This 1s shown in Table 8.4.
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Table 8.4 shows that EXP is markedly better tham CTL at
retrieving records of good weight for searches of three or
more terms.

Table 8.4 Proportion of °"good weight' searches by system
by number of terms in search

Number of terms: 1 H 2 i 3 or more
System: CTL EXP v CTL EXP v CTL EXP
No records of 6 12 V44 43 H V4 S0
good weight (5.2%) (8.2%) ' (23.2%) (16.8%) | (78.5%) (55.3%)
Rt least one record 109 134 146 213 V112 151
of good weight (94.8%) (91.8%) | (76.8%) (83.2%) ! (21.5%) (44.7%)
Colum totals 115 148 V10 256 v 178 201
(44.1%) (55.9%) | (42.6%) (57.4%) | (47.1%) (52.9%)

Sample size: 1087 searches
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8.6 Repetition of searches by experimenter
8.6.1 Notes on method

The proper umit for evaluating success at the catalogue 1s

a session, not a search. It 1s obvious that the way a user
chooses tou formulate a search 1s, 1mn general, ainfluenced by
previous searches. Hence repetition of users’ search

statements on a different system may nmot be a good
reflection of what the user would actually have domne 1in a
real session. On the other hand it is probably no more
unrealistic than getting users to search one system
followed by asking them to do the same search on the other
system.

Thus it is not realistic to repeat whole sessions, or
searches which are clearly broadenings or narrowings of
previous searches by the same user, omn a system other than
the ome on which they were originally dome. For reliable
results, the only searches which should be used for repe-
tition are those which are either the first search in a
session, or are clearly unrelated to their predecessors.
These are the searches we classified as F (first) and U
(unrelated) i1n the SRCHES file (8.3.5).

F and U searches canmn fairly realistically be regarded as
initial searches i1n s session; that 1s, as being repre-
sentative of users’ i1nitial statements of their needs.

8.6.2 Measures of success

Measures commonly used include precision and recall. Much
comparative evaluation of reference retrieval systems has
been dorme using standard gueries submitted to small
collections of documents. The relevance of each document
to each query has been decided in advance, oftenm by a
number of subject specialists. This imparts a fine
objectivity, but takes mo accounmt of the real behaviour of
real users.

The opposite end of the spectrum is represented by
experiments where the sole (or main) criterion for the
success or otherwise of a session by a user at a termainal
is the user’s degree of satisfaction. It the anmswer to the
guestion "Did you find what you were looking for?" 1s “"Yes"
then the session was a success. In their "Dewey Decimal
Classification Online Project report Markey and Demever [2,
Appendix I] use the concept "amount of useful information®
as a measure. Records which bear no resemblance to the
search were sometimes judged by the searcher to be useful,
and these were counted as relevant by the experimenters.

Repetition by an experimenter comnstitutes something

between the two extremes. The experimenter must judge
relevance as objectively as possible. The experimenter
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needs experience of reference work in libraries, and is
more Likely to make realistic judgments if he or she has
some knowledge of the user population and their needs.

8.6.3 Experimenters’ relevance judgments

Most of our repetition searches were carried out and
assessed by Richard Jomes, who 1s an experienced reference
Librarian. He tried to assess the relevance of retrieved
records as a lLibrarian with knowledge of local users and
their needs, given only the users' searches as submitted to
and lLogged by the catalogue. This was usually rather easy,
provided the experimenter 1s aware that a proportion of
searches are probably for titles. For example, SEVEN
DERDLY SINS may have been a search for material about one
of the films with this title. Sometimes the context helps:
the i1mitial search PROGRAM IN SOCIETY i1s only understand-
able given the knowledge that i1t was followed by PROGRAMMED
SOCIETY, POST INDUSTRIHL SOCIETY and COMPUTERIZATION OF
SOCIETY. Searches for which 1t 1s impossible to judge

relevance are rare. INTERFACE 1s an example: there 1s an
organisation called "lInterface"; there may be a book with
this title, but 1f so 1t 1s mot imn the catalogue. In a

case Like this any book with "interface/ s/ing" an ats
title or subject headinmgs would be counted as relevant.

It may be argued that consensus judgments made by a panel
ot assessors would be more reliable, but this is mnot really

the point. We were comparing systems, mnot making an
absolute assessment. It 1s reasomable to assume that the
"experimenter effect" will apply more or lLess equally to
eachh of the systems. However, we would consider a

criticism to the effect that the repetition experiments
should have been done by someone who did nmot kmnow which
records were retraieved by which system. We did rnot have
enough time to set up such an experiment. The data will
stall be available for a more ragorous future experiment.

8.6.4 Searches which retrieved no "good®' records": EXP vs.
CTL

Since EXP appears more likely to retrieve at Least one
record of good weight we repeated zero-NGW searches from
CTLALL on EXP. In order to eliminate the effect of the
spelling correction a few searches were excluded, either
because they invoked spelling correction when submitted to
EXP, or because the original user had aborted the search
following a "CRN'T FIND" message. The results (Table 8.5)
were surprising. Only four of the searches retrieved any
records of good weight omn EXP, although another 14 searches
did retrieve more records of "acceptable" weight than they
did on CTL.
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This suggests that the spelling correction may be a more
important factor thanm the strong stemming in the ditference
between the two systems.

Table 8.5 Searches which found no records of *good’
weight on CTL repeated on EXP

Search resul ts Number of searches

Same : a5

Extra records of good weight 4
- relevant 2

- mixed
- false drops 1

—_

Extra records, but below good weight 14
- relevant

- mixed

- false drops

wwom

Total 103

8.6.5 Comparison of recall on first search of session

RLL searches classified as F (first 1m & session) or U
(unrelated to previous search) were selected from the set
CTLALL. There were 255 such searches. These searches were
all repeated on OSTEM and on EXP. R hundred of these
searches each retrieved more tham 20 records of "good®

weight on O0STEM. These were discarded. It can be assumed
that these 100 searches work satisfactorily - or retraeve
too many records - on all three systems. ALl the records

retrieved on each system by the remaining 155 searches were
assessed for relevance.
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Table 8.6 Repetition of initial searches

Search (TL system (R) EXP system (R)
resul ts compared with 0STEM (B) compared with (TL (B)
Same records retrieved inRand B 71 (27.8%) 93 (38.8%)
More records 1n A than B
- mostly relevant 64 (25.1%) 38 (14.9%)
- mixed 6 (2.4%) 6 (2.4%)
- mostly false drops 4 (1.8%) 9 (3.5%)
‘OFewer records 1n'A than B 10 (3.9%) 3 (1.2%)
Retrieved records not examined
{more than 20 recs. on 0STEM) 100 (38.2%) 100 (38.2%)
Total 255 255

(1) Where there are fewer records this 1s usually due to the higher number of
postings for a stem reducing the weight of one of the terms. Occasionally 1t
1s due to the higher weight attached to a go/see phrase in EXP. It does not
necessarily indicate a worse result - rather the contrary.

More tham & quarter of the searches do better 1mn (1L than
in OSTEM, and very few do worse. The difference between
EXP amd CTL (15%) i1is much less marked, and EXF retrieved s
higher, though not significantly higher, proportion of
false drops.

COMPHRISON BETWEEN CTL AHND 0STEM

Of the 74 searches which fTaund more records om CTL than on
0S1tM, 33 retrieved some additional records of maximum
possaible weight - that i1s, the records would have been
retrieved on a system which uses weak stemming but combines
terms using a boolean AND.

A example is the search ABORTION RCTS. Im OSTEM this
finds 158 books indexed under "abortion' or "acts®, but
none under both. There are three books in the catalogue
entitled "The working of the Abortion Rct® (wath subject
headings "Great Britaim - abortion - history®). These will
eventually appear in the set retrieved by 0STEM a1f the user
persists. CTL (or EXP) reports "3 books match your search
exactly" and show them first, followed by the other 186
books under "abortion".
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R further 11 searches retrieved more records of at least
*good" weight, but Less than maximum possible weight (they
would have been offered to the user as "matching your
search quite well"). The remaining 30 searches only gained
records of ‘acceptable" weight ("N books found but none
match your search very well*).

COMPARISON BETWEEN ALL THREE SYSTEMS

Of the 53 searches which retrieved more records in EXP than
in CTL, 17 were searches which had the same result om CTL
as on 0STEM. They are therefore indicative of the
differences (strong stemming and the go/see lList) between
EXP and CTL.

These searches are listed imn Table 8.7.

Table 8.7 Initial Searches which were the same in CTL as
in OSTEM but retrieved more records in EXP

Category Reason for greater
Search (bood, Bad, rnumber of records
Mixed) (T: lookup table

S: strong stemming)

BBC committees (BBC)
clientelism

American broadcasting

American radio

Japanese economy

lesbianism [twice)

American power and the mew mandarins

the Cuban crisis

Korea

immigration and race in British politics
1deology and cultural production

external broadcasting

the new theatre and cinema of Soviet Russia
inter war Britain

BBC handbook

industrial concentration

1

9

T (America)

T

T (Japan)

S

T

T (Cuba)

T (Korea)

S, T (1mmigrants)
)
5
T
T
T
9

(culture)

(Britain)

oo X &

The searches listed in Table 8.7 suggest that the go/see
list, small as it 1s, has a significant effect. Names of
countries being linked to adjectives of nationality appears
to be particularly helpful.

In all the searches which behaved differently between EXP
and CTL, the go/see Laist affected 23 and the strong stem-
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ming 37 (several searches were affected by both). The
go/see lList was never detramental, but the strong stemming
Led to some talse drops in nimne of the searches. (Lee 8.8

for further discussion of the effect of the go/see List.)

8.7 Treatment of users’ words which aretnot ihetbhederdex

1n EXPRLL and CTLALL combimned there are 1087 searches.
These contain 124 instances of words where meither the weak
or strong stems are in the index. (This does not mean

that 11% of searches contained a "CAN'T FIND" because a
number of searches contaimed several of them. Rfter
searching for SEVEN DERDLY SINS one user tried each of the
sins separately, and most of them are mot in the aindex.)

8.7.1 Misspellings and miskeyings

The set EXPALL was scammed for misspellings, mainly by
lookaing for occurrences of 'CAN’'T FIND "<word>*’' an the
logs (1ndicated by imn the Log by “<«word> CF,"). C(Candidate
words were classified as normal misspellings or miskeyings
(CONTEMPORY), words run together (2000RD, HNDPHOTOGRAPHY) ,
rubbish (UKYIYUY) and dubious (HIST, SRSPAC, WEDGEWOOD) .
The Llast category contained words which Looked Llike
plausible abbreviations, acronyms or personal names.

There were B0 words 1mn the first category (normal mis-
spellings). Two of them (affect and woking) were mis-
spellings which make real words. The system treated the
others as shown 1n Table 8.8.

AL though there were morne in the set used for Table 8.8 1t
1s possaible to finmd misspellings for which the system
suggests the wrong correction (other than mistakes in the
dictionary).

Betore we tightemed the matching criteraia (8.3.1) we had
prosial --> parochial and poletics --> politische. Despite
trying 1o prevent mon-Englasth taitles from comtrabuting to
the dictiomary there 1s still qquite a proportion of foreign
words. With the procedure as i1t i1s st the moment a good
example of this type of erromecus "correction® 1s Thacher
--> teacher. Thatcher gets the same score as teacher as a
candidate replacement; teacher 1is offered because 1t 1is
shorter (RAppendix 2). If this situation were at all fre-
quent i1t would suggest that the user should, when neces-
sary, be offered a choice of replacements.
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Teble 8.8 Treatment of misspellings end miskeyings

(22 8ystem RO suggestien 23
Good
2 System suggested & correcticn whidh raght 2

Effectively eerrected by week stemming (srniversarys, fentasys) 2

Effectively eorrected by streng stemorg (develogantd 1

Rendled by spe&}iﬁg stenderdisaticn (deviency) . 1
Subtetel (goed) @b
Bad

System suggested correction te @ misspelling in the dietienary 3

(contempary=--scontempory, develepoment--)developement,
reseerech=-)regsearch)

Word feund es misspelling in the seurece file S

(egerien, equired, critism, developement, goverment)

Wrengly eerrected by streng stemming (cempetion) 9

System suggested a correctien which wes wreng 0
Subtetel (bed) S
Total s8

(1) eniverserys, bgeeogrephy, brimestone, britiswwh, conflice,
dieletie, educucotion, employmnt, fertitily, jourslism,
met jhod, mriropolies, ocersonnel, performsnce, philosohy,
philoesopht, poletics, presial, psycopsaphy, siencf,
televition, undifference, workw.

(2) edvertsing, emwerican, ossult, busunesses, ddictionsry,
delingguency, dpression, eequity, generric, iluminetions,
industrislsiing, judicierey, popouletien, relevence, rusarl,
semiolgy, sociolgy, soiciel, teenigues, tolystey,
trasformetion, witehall.

Every target word except brimstone was in the dictionary.
0f the words for which no correction was suggested, 11 either

have multiple errors or are imcorrect in the first letter, and
1t would not be ressonable to expect machine correction.
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Workw 1s too short. Poletics should be corrected; there may
be a fault i1n the dictionary in this region or a bug in the

encoding procedure. 0One feels that i1t ought to be possable
to correct the remaiming mine words, with their single
omission, inserticn or substitution. Four of them

(conflice, employmnt, performsnce, philosopht) would be
corrected 1f the encoding was truncated at four characters
in the manner of the original Soundex.

The sample 1s too small to draw very firm conclusions, but
some preliminary analysis of a much Larger set agrees with
the results i1m Table 8.8. It suggests that rather more
than half the misspellings will be properly corrected.

8.7.2 Legitimate words which are not in the file

It 1s very important that the system should rnot suggest a
replacement unless there 1s a high probability that the
suggestion 1s raght. 1t 1s particularly important that the
system should not suggest replacements for good words which
are not an the faile (or any assocaiated thesaurus).

There were eight such words i1n the set of EXPRALL searches.

Table 8.8 Legitimate words which were not in the file

Word Suggested replacement

stupidity none

selfless sleepless

unselfish none

selflessness none

truancy none

gymnastics none

brimstone brainstem

VMS none

There were also five cases of words being runm together
(2000AD0, FINANCIALRCCOUNTING, ..J). The system didn'’t
sugaest a replacement for amy of these.

Since replacements are offered i1m a very neutral way

CAN'T FIND 'selfless" - nearest match found 1s "sleepless'

these rare occurrences are probably fairly harmless and may
amuse the searcher.
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8.7.3 The effect of stemming on spelling correction

Both weak and strong stemming interact with the spellang
correction procedure, because the removal of a suffix trom
a misspelling occasionally maps 1t to a valid stem. There
are four examples in Table 8.8 above. If the strong stem
but mot the weak stem of a word is found there 1s a 'CAN'T
FIND' message, but the user i1s given nmo choice. This only
applies to EXP.

CAN'T FIND *parative' - 1 book under similar word(s)

The book found was indexed under the Swedish word "nar
R quick Look at a much Larger set of about 3000 searches of
EXP found six occurrences of strong stemmed misspellings
matching something in the index. 0Of these, two worked well
and four badly. HOBBS finds (THOMRAS) HOBBES a&s intended
and the rather dubious but possibly mot aincorrect word
CITAHTOR finmds CITRATIONC(S). The bad omes are INTERGRATION
whiich fimds two occurrences of INTERGRATED ain the file,
COMPARTIVE which fimnds COMPARIMENT(S), LREW (for LAW) finds
LEWES and CHPITHLALISM finds derivatives of Italaian
CAPITALE but doesn’t finmd CHPITALISM or CAPITHL which both
strong stem to CAPIT. (LRAEW fainmding LEWES 1s a consequence
of mapping "ae" to Ye" in the spelling standardisation.)

We can guess that what Little effect strong stemming has
on the treatment of misspellings 1s, on balamce, harmful.
However, 1t does mot seem to conflate misspellings with
valid words otten enough for this eftect to be harmful.

8.7.4 User response to *CAN'T FIND® messages
“CAN'1 FIND" MESSRGE WITH SUGGESTED REPLHCEMENT

Reaction is "good" if the user accepts a correct
replacement offer or rejects an imcorrect otfer, otherwice
Ilbadﬂ .

O0f 23 suggested replacements (these include prosial --»
parochial and a few others which occurred before the
matching criterisa were tightemned), users’ response was good
in 21 cases and bad in the remaining 8 cases. Most of the
unsatisfactory responses consisted of the acceptance of
dictionary misspellings (researach --> reasearch). These
are usually common and plausible misspellings, so users’
acceptance i1s nmot surprising. 1f the dictiomary were more
accurate 1t is likely that most responses would be
satisfactory.

Three of the eight "bad" responses, where the user rejected
a correct suggestion, did not affect the search: these
searchers used the blue key to enter their own replacement
and did so correctly.
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*CAN'T FIND" MESSHGES WITHOUT SUGGESTED REPLACEMENT

We have nmot done a separate analysis of user reaction to
the dialogue which offers a choice between typing a re-
placement word and instructing the system to ignore the
word. This appears in the CTL system (Figs 7.5 and 7.6)
whenever a word 1s not found, and in EXP when the matching
procedure camnot find anything close enough.

*Good" responses include correcting a misspelling, typing a
related word or words (2000RD was replaced by TWENTY FIRST
CENTURY, GYMNRSTICS by DIVING), and starting another search
1f the word was correct and vital to the success of the
search (SCORSESE).

*Bad" responseé include those where the user i1nstructs the
system to i1gnore a word although 1t i1s important to the
meaning of the search (STUPIDITY amn THE POLITICS AND
SOCIOLOGY OF STURPIDITY), and those where the user replaces
one misspelling with amother (PSYCOPAPHY by DELINGQUENCY).

Neutral respomnses, i1nefficient but harmless, are sometimes
made by good typists who use the red key to abort the
search and themn re-enter 1t.

R majority of users seem to take the most efficient action,
but Table 8.10 suggests that a higher proportion of YCAN'T
FINDS" are successfully tackled a1f the system cam suggest s
spelling correction.

8.7.5 Is spelling correction worth while?

If spellaing correction 1s no more tham a gimmick 1t may not
be worth i1ts space and processing requirements. Since 1t
can result 1n "correction® to an unintended word, i1t may
even cause some searches to fail which would have succeeded
in a system where the onus 1s omn the user to retype the
word. (Although the samples used contain few of these
spurious replacements, a quick look at a much Llarger sample
suggestis that they are not particularly rare.)

We tested the hypothesis that there 1s mo difference ain the
quality of users’ replacements of CAN'T FIND terms between
EXP amd CTL. We i1solated every occurrence of "CAN'T FIND"
from EXPALL and CTLALL, excluding searches (EXP system)
where the replacement was automatic (weak stem not found

but strong stem found). We then excluded searches i1mn which
a dictionary misspelling was offered as the replacement
word (contempory, researach, etc). There remained 103

occurrences.
*OGoud" cases are those i1m which the user typed a sensaible

replacement, accepted a semnsible system suggestion or
aborted a search where this was the most rational action.
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*Bad" cases are those in which we judged the replacement
word accepted or typed by the user to be inappropriate, or
in which the user “wrongly" aborted the search.

Table 8.10 Response to *CAN'T FIND®" by system

Response BEXP CTL Total
Good 57 (78%) 23 (64%) 80 (73%)
Bad . 16 (22%) 13 (361) 28 (27%)
Total 73 (67%) ¥ (3 103

These figures suggest that EXP 1s better thanm (TL. They are
unlikely to be due to chamnce, but the sample 1s nmot Large
enough to allow us to reject the hypothesis that there 1s
no difteremnce between the systems. The anmalysis needs to
be repeated using a Larger sample of searches.

It may also be that searches where the user accepts a
system-suggested replacement are quicker and felt to be
Less stressful tham searches where the user has to type a
replacement. A time analysis could be dome omn our data,
but measurement of perceived ease of use would need a Large
number of i1nterviews. (Marny of our users do mnot appear to
mind how Long they spend at the catalogue, provided that
something seems to be happening.)

8.8 Use of the go/see List

Of the 1087 searches im EXPRALL and CTLALL combairmed, 268
(24.6%) contained a word or phrase which EXP would retrieve
as an entry in the go/see lList. Table 8.11 is a lList of
the 72 go/see entries which were used. The full Llist 1is
given in Appendix 5.

The high proportion of searches containing a go/see entry
shows that choice of entries matches our users’' search
vocabulary. But the evidence as to whether searches con-
taining a go/see entry perform better on EXP 1s rather
circumstantaial .
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Table 8.11 List of go/see entries used in the searches

19th

20th

Advertising

Rfrican, Africa

America, American

BRC

Brecht

Chaldren

(hile

Chinese, China

Company

Conservative party

Cuban

Developing country,
third world

EEC

English, England

European, Europe

first world war,
world war 1

France, French

berman, Germany

Hegel

Hol Land

India

Industrial relations

Industrial revolution

Iraq

Italy

Japanese, Japan

Keynes

Korea, Korean

M, men

Marxist, Marx

Matrices, matrix

Micro electronics,
microelectronics

middle class

Movies

Social science

Soviet, soviet russia,
russian

Taxation

television, tv

United Kingdom, Britain,
Great Britain, X, GB

United states, USR

Vienna

Welfare State

Wives

Women

World war 2, world war 11

Table 8.7 (repeated i1mitial searches) shows that of 13
initial searches which did better on EXP tham CTL, 10

worked better because they contaimed go/see entraes.

repeating searches we did mnot find any case where the
retrieval of a go/see entry was detrimental. <’ More
searches need to be examimed before we can reach a

conclusion.

(1) There was only one search (not 1n Table 8.7) where a go/see phrase was a pot-

ential source of false drops.

This was a search for 'Less developed countries'.

‘Developing countries' 1s in the list, where it 1s equivalenced to 'Under-

developed countries' etc.

Since the list is stored with 1ts individual words
weak stemmed 1t canot distinguish between 'developing countries' and ‘developed
countries'. Hence 'Less developed countries' returns fram the index lookup with

'less' and 'developing countries [etc)'. Rs it happens the search still behaves

almost identically on the two systems, finding eight records with 'less
developed countries' in their titles.
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