T Syvystem descraiptionm

7.1 Introduction

This chapter describes and illustrates the catalogue sys-
tems used for Live evaluation. The description includes
some background desigmn information, some indication of what
1s going on “behind the screen' and occasional evaluative
remarks.

As described imn Chapter B, for the live testing we con-
structed two systems which differ 1in the extent of the
automatic search aids they provade. These are the experi-
mental system (EXP) and the control system (CTL). There
was also a third system (0STEM) which used the same method
ot term combimnation as the Live systems but pertormed no
stemming or spellaing normalisation. This was only used by
the experimenters for comparative repetitiomn of Live
searches.

Both the EXP and the (TL catalogues offer only a subject
search. This tact 1¢ clearly displayed on the introductory
screen (Fig 7.1), and was emphasised while we were col-
lecting the evaluation data by means of a motice on top of

each terminmal. Both catalogues accessed the same bablio-
graphic fales, and the record displays and screen Layouts
are 1dentical. It 15 unlikely that more tham a very few

users noticed amny differemnce between the two systems since
thhe two termaimnals were on daifferent floors of the labrary.

The (TL catalogue applies "weak" stemming and spelling
standardication (6.2) to all search words. The EXP cata-
Llogue uses, 1n addition, “strong"* stemming, a phrase
dictionary, some automatic cross-referencing and will some-
times (about half the time) suggest am alternative tor a
word which 1t 1s unable to find.

The general appearance of the systems is quite 'similar to
the subject search imn the original version of Okapi (Okapa
'84) described imn the first Okapi report [1, Ch 71. The
most nmoticeable differemnce 1s am additional screen. This
is the Lookup and search results screen i1llustrated Fig 7.4
etc. It appears as soon as a user has entered a search.
This screen records the progress of the search and displays
options as appropriate. In Okapi '84 the bottomn half of
the 1nput screen was used for these purposes.
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7 System description

Fig 7.1 Introductory screen
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EXPERIMENTAL (OMPUTER CRTALOGLE FOR SUBJECT SERRCHES

This catalogue has been developed by the library research team at PCL

You might have used Okapi '84 before. This version has been
improved: Okapl '86 1s easier to use and 1s more effective

Until this version 1s complete -
THIS CATALOGLE WILL ONLY DO QUBJECT SEARCHES

If you want to look for g particular book - use the other catalogues

To start, press the GREEN KEY on the right of the keyboard ...
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SUBJECT SERRCH xx OKAPI

The computer will look for books which include all (or most) of your words
in their titles or subject descriptions

Type a word or a phrase which describes the books you want:
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The computer will Look for books which include all (or most) of your words
in their titles or subject descriptions:

Type a word or a phrase which describes the books you want:

arbitration, mediation, concaliationB. ..ot e e

*

Press the GREEN KEY when you have finished

WHITE KEY to change what you have typed

BLUE KEY  to get rid of what you have typed

7.2 Keyboard and display

The user siationms are Apple Ile microcomputers, with six of
the peripheral keys painted for use as function keys. 0One
of them, the vyellow key, 1s mot used in any of the systems
described here. In Okapi '84 1t was used to i1nvoke help or
advace. Examination of Logs from the earlier system showed
that 1t was rarely used, and this seems to be the case for
most online catalogues. The type of system we devised was
intended to be usable at sight, and the inmcorporation of
help adds am extrameous dependent variable to the more
important omes which the systems were designed to invest-
1gate. (The yvellow key 1s retained because 1t has a use in
an as yet untested relevance feedback system.)

The other keys have the following gemeral meanings:

GREEN proceed, browse forwards

BLUE go back orne step, browse backwards

RED stop, go back (more drastic than BLUE)

WHITE delete last character (only works during input of
search terms)

BLACK return to introductory screen (end session)

Nome of the screens i1indicates the fumction of the black key,
but there 1s a lLabel next to the key which says PRESS WHEN

FINISHED. There 1s, of course, a time-out. This returns
to the i1mtroductory screen if no key has been pressed for
80 seconds - except during record display when the time-
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7 System description

eut hes a value ef four minutes. Experience has shown that
these velues are ebout right for normel use.

The spece bar is lebelled with the message PRESS TO MRKE 8
SPRCE, becesuse legs show that an =pprecieble proportion of
users do Mot separate the words of their search.

The Bpple Ile keybosrd is very gecd fer people without
keybosrd experience because it has only B2 keys. Besides
the nermal keys which meke displayable characters, blank
end shiftt there esre sboaut 10 keys, all peripheral, which
can be used @s command er functien keys. Key spacing is
standard, although some users femilisr with computer ter-
minals pereceive it &@s "small®. Inexperienced keybosrders
find merny of the more modern computer terminels confusing;
some terminals are easily veandelised by people who play
with “setup” emd "no screll® keys. Suvppliers of online
cetelogue systems would be well advised to create a demand
for plessantly simple keyboasrds before they become & thing
of the past.

7.3 User sngut end preprocessing

When the green key is pressed from the imtroductery screer,
the sereen of Fig 7.2 sppears. Rs soon as the user types
anything this becomes the sereen of Fig 7.3. This is @
"feature”, and is perhasps ecerrying literaslness to @ fault
(the srgument is that simce the green, white and blue keys
heve no effeect until something hes beemn typed, there should
be no messages sbout their usel). Its implementetion is
dependent en & very fast and predictable charaecter outputl
to the sereen. This cannot be aschieved without Llecal
storege eand processing power .

There is room for the user to type about 76 charascters.
Only in one er two of the 1100 sesrches studied im detail
did the user run eut of typing spece. The dots ere of
course meant to suggest thet this is sll the space whach as
avarlable.

When the the user presses the green key the input string is
processed te produce @ search statement which, while being
in & form displayable to the user, may not be exectly whei
the user typed. ( precise description is out of place
here, but the ebjeet is to treansform the imput inte s form
in whieh it can readily be parsed into the type of ebjects
whaiech are stered in the indexes.

No distinetion is mede between upper and lower csse, ang punc-

tustion is ignored except when it loeks a@s though it is intended
to seperate words oF denote an °initialism®.
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7 System description

It 1s rare for general users to use typographical devices mean-
ingfully (1nitial capitalisation to suggest a proper name,

' - ', or parentheses to introduce a subordinate description or
subdivision of a subject).

Initialisms are recognised as any sequence of two or more single
letters separated from each other by a single dot or a blank.
Thus B B C = B.B.C. = BBC, and no distinction can be made
between IT and *i1t' (nor can 'it® be a stop word).

Dkapi users rarely type hyphens. They either omit them or use
blanks instead (NON VERBRL COMMUNICRTION). This may be because
it i1s not particularly obvious from the keyboard how to make a
hyphen. If a word of the imput string contains one hyphen, with
an alphanumeric character on each side, the hyphen is removed
(squashed) if it is in the second, third or fourth position in a
word; otherwise 1s i1s replaced by a blank. This is a rule of
thumb, probably due to Gill Vemmer, and makes the assumption
that a short prefix 1s usually grammatical rather than part of a
compound word. It works fairly satisfactorily because hyphen-
ated pairs each make three index entries in Okapi '86 (GEC-
PHYSICS makes GEQ and PHYSICS and GEOPHYSICS). If a word con-
tains more than one hyphen all the hyphens are replaced by
blanks (before the space bar was labelled we occasionally had
searches like TYPING-FOR-BEGINNERS).

Rfter 1t has been pre-processed the input contaims only
alphanumeric characters and blanks.

In both EXP and CTL systems a second stage of processing
("weak stemming") 1s then applied: each “"word" of the input
1s subjected to the weak stemming and spelling standard-
1sation procedure, and the phrase i1s reassembled. Thas
procedure 1s described in 6.5.1.

Example of 1input processing

[User] post-war graphic designers in the U.S.R.
[(Preprocess] post war graphic designers in the usa
[Weak-stem] post war grafic designer in the usa

Notice that the weak-stemmed strimg is mnot suitable for
display to a user who doesn’t know 1n some detail how the
system works. The "searching' screen (Fig 7.4) displays
the preprocessed string. Some users may come to appreciate
that upper and Lower case are not distinguished, that
imitialisms are recognised and that hyphens are squashed or
replaced.

7.4 The search

This proceeds in two phases: look-up followed by
combination.
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The screen clears and the top lLine of Fig 7.4 appears.

Your search: ‘arbitration mediation conciliation in industrial relations*
Looking up these words

116 books under ‘arbitration’
9 books under ‘mediation’
29 books under 'conciliation’
464 books under 'industrial relations'

>

(RED KEY to abandon this search)

Figs 7.3 and 7.4 show a search which nmeeds a boolean UR.
The user has signalled this by usimng commas - which 1s
unusual , and suggests a thoughtful or experienced user or
one with a high expectation of the system. This search
would fail to fimd any records on most online catalogues
(using an implaicit ANDD. It succeeds moderately well on
both the EXP and the (7L systems, although mot as well as
1t would 1f the parser were to interpret the commas or af
the system knew that the first three words are quasi-
SYNONYymous .

1t 1s here that the control and experimental systems
diverge. The EXP system regards "industrial relations" as
a single term, and will consider records indexed under
*arbitrate*, "arbitrating', etc. as well as those under
*arbitration* (and similarly for the other words).

7.4.1 Control system

Each *word" of the weak-stemmed string is lLooked up in the
index, unless 1t 1s in the stop list or has already been

Looked up. The control sysiem Look-up procedure also
rejects any index entries which are flagged as being
members of a cross-reference class (see 6.3). USH, for
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7 System descraption

example, will find fewer postings in the control system,
because 1t 1s not equivalenced to UNITED STRTES, US etc.

As each word 1is lLooked up, a message 1s displavyed.

If the weak stem has mot already been looked up there is
either an 'N books under "<word>"’' message, or a 'CAN'T
FIND *"<word>"'' message. Since the components of the weak-
stemmed string are not, in general, suitable for display
the system shows the portion of the (preprocessed) source
string which gave rise to the stem which i1t 1s lLooking up.

In the case of a "CAN'T FIND", the user has to take some
action - replace the word, tell the system to igrmore 1t or
abort the search. The display 1s illustrated imn Fi1g 7.5.

If the weak stem has already been Looked up, but the source
word 1s not the same (example: EFFECTIVE COST AND SUCIAL

CO919) there 1s a message of the form

('costs® i1ncluded under 'cost')

Fig 7.5 Display while looking up - word not found

Your search: 'aristotles poegics'
Looking up these words

25 books under 'aristotles'
CAN'T FIND 'poegics’

BLUE KEY to change this word H
GREEN KEY to continue without this word

(RED KEY to abandon this search)

-qc _
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Fig 7.6 shows the user being prompted for a replacement
search term. If the user substitutes amother word or
words, the top lLime of the screen alters accordingly (Fig
7.7), the replacement string 1s weak-stemmed, the "CAN'T
FIND" message disappears and Look-up continues.

The system assumes that the most usual and appropriate
action will be to replace the word, and so this 1s the
first option. When the user does choose to have the word
ignored we were unable to arrive at a wholly satisfactory

way of indicating this in the top Lime of the screen. If
the word 1is simply deleted from the displayed string one ais
often Left with a non-meaningful phrase or sentence. For

example, in the search POST WAR GRAPHIC DESIGNS N1 THE USAH,
the user might quite sensibly tell the computer to ignore
NI, but

Your search: "post war graphic designs the usa'

does not Look very sensible. The easiest compromise was to
replace the ignored word by something which maight remaind
the user that @ word has been omitted: at the risk of
Looking prudish the system displays an asterisk, and shows
*post war graphic designs X the usa'.

Whether the word is replaced or ignored, the "CHAN’'T FIND*
message disappears. This i1s mainly to avoid recording the
progress of a search overflowing the screemn. RAlso because
of screen capacity, 1f the number of words with momn-zero
hits reaches 12, the remainder of the search statement 1s
ignored.

Fig 7.6 Retyping a misspeit word

Your search: ‘aristotles poegics’
Looking up these words

25 books under ‘aristotles*
CAN'T FIND *poegics’

Type your new word : poeticsll. ... ..coeiineiennniniiiiieininnn..

GREEN KEY when you have finished

(RED KEY to abandon this search)

Qe
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Your search: ‘aristotles poetics'
Looking up these words

25 books under 'aristotles’
67 books under ‘poetics'

Looking for books described by your search

1 book matches your search exactly
(91 books found altogether)

GREEN KEY to look at the book(s) foud H
(the most similar books should appear first)

BLLE KEY to correct or change your search

RED KEY to do a different search

The lLook-up procedure 1s gquite fast - half a second or Lless
for each term - anmnd 1t i1s aindependent of the number of
postings. When Llook-up 1s complete, the system assigns

weights to the terms and calculates maximum, "good® and
“mimimum acceptable" weights for records as described in
65.5.2.

The Lime *Looking for books described by your search* (Fig
7.7) appears. IThe system makes anm estimate of the number
of postings 1t 1s going to have to examine, and displays

" - please wait.. " and a countdown 1f 1t 1s going to take
more than a8 few seconds. A term combination, or merge,
then tollows. (This 1s, of course, travial for single-term
searches.)

7.4.2 Experimental system

Instead of Looking for individual words, EXP submits the
whole of the remainder of the weak-stemmed string for andex
Look-up (after removal of any stop words from the begimning
of the strimng). This look-up procedure looks for the
Longest match from the Left of the string up to a word
boundary, and returmns either the number of characters
matched, or failure.

For example, the search UNIIED STATES AND THE WORLD WHR 2
ECONOMY matches on the 13 characters of UNITED STHTES. | he
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stop words RAND and THE are removed. Lookup is re-entered
with WORLD WAR 2 ECONOMY. WORLD WAR 2 is matched and
removed, and fimally ECONOMY 1s processed.

The count displayed for each term is the number of postings
for the weak stem, just as in the control system. 1In the
case of a single-word search this can result in an incon-
sistency between the number of "books under"' the word and
the fimal number of books retrieved. No interviewed user
mentioned this.

Whenever a single word which i1s not a member of an equi-
valence class is retrieved, it is subjected to *strong
stemming”® and the resulting strong stem is also Looked up.
In the example, UNITED STRTES and WORLD WHR 2 are not
strong-stemmed because they are "go phrases"', but ECONOMY
1s Looked up both as a weak and a strong stem. Hs a strong
stem this will brimg in postings for records containing
"econuomics", "ecomnomic' and also "economical" and other
potential causes of false drops.

When both the weak stem and the stromng stem Llook-up return
failure - that is, the i1ndex contaims no match even on the
strong stem of the first word of the sought string - the
approximate matching techrnique described in 6.4 comes into
play, 1t the word i1s Long emough. If the system camn find
what 1t thimnks 1s a mear match, this i1s presented as shown
in Figs 7.8 and 7.9.

If there is mo candidate replacement, or if the user
rejects what the system offers, the procedure 1s as for the
control system.

If the weak-stem Look-up fails, but the strong stem
succeeds, the "CAN'T FIND" message takes the form

CAN'T FIND 'manageability' - 3866 books under similar words

In the example the system will have found postings for
stems arising from "manage", "manager', "management" etc.
The user is not given the option of replacing the word (but
can, of course, abort the search with the red key). Some-
times the strong stemming causes a user’'s misspelling to be
matched, often to a misspelling in the source file or to a
foreign word.
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Your search: "introductory sociolgy'
Looking up these words

318 books under 'introductory’
CAN'T FIND *sociolgy’ - closest match found 1s 'sociology’

GREEN KEY to use 'sociology’ instead @
BLUE KEY  to type a different word

(RED KEY to abandon this search)

Your search: 'introductory sociology'
Looking up these words

318 books under ‘introductory’
3487 books under 'sociology’

Looking for books described by your search - please wait..
18 books match your search exactly

GREEN KEY to look at the book(s) found B

BLUE KEY to correct or change your search

RED KEY to do a different search
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The "imeluded under® messege is more frequent in the
experimental system tham in the control system: this
message is displeyed if two terms in the search belong teo
the same eguivalernce class (this is ef course mnot known
until the second term is lesked up). BN exemple is the
search TERTIBRY EMPLOYMENT IN UNITED KINGDOM U.K., giving

Puk® included under “united kingdem®

whiech is presumebly what the user intended. (It is rather
rare Tor uvsers te think ef amrcluding synonyms. )

7.8 Term cembinatien = the marge

There is & descriptien of the process itself im 8.5.4. Here
we show Phow 1t is presented te the user.

1¥ the merge was always very guick (up o sbout three
seconds, say), there would be Po meed te imdicete anyithing
further to the user except the number of books found.

However , with multi-word searches containing some heavily
pested terms, particulerly on the experimental system where
both strong end wesk stems enter the merge, this process
could teke & mirnute or more. The computer displevys
"Looking for books described by yeur search® (Fig 7.8). I
the totel number of postings to be exemined is more tham &
few hundred, °"please weit® is sppended. This is followed
by @ "countdown" which is sctuwally the number of disk
sccesses needed to read all the postings which mey need to
be comsidered. It is certeimly not cbvious to users what
the decreassing rnumber represents - at Lleast one person
theuyht 1t was & {ime in seconds - but people can see thal
something is heppening, end Pmone of those interviewed ffound
it off-putting. It would be easy to Jdisplay sn estimate of
the time, or to provide a renge of messages,; but we did mot
thimk that this was necessary.

Ht the end of the merge, the system knows how many postings
there sre aim its output list, and alse how many ef these
are of meximum possible weight (i.e. would have been re-
trieved by & boolesn BNU of all the terms), and how marny
ere of "geed” weight.

There sre sbout ten different results messages depending on
the distribution of weights in the output Llist. Partly teo
evoid makimng the system sometimes look silly and partly to
avoid cluttering the screen, the message is mnever more than
two lines. Seome of the possible combinations are
illustraeted in Figs 7.7, 7.8, 7.10 and 7.1,
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Fig 7.10 R search for two common terms which do not co-
occur

Your search: 'psychology of plants'
Looking up these words

3034 books under 'psychology’
1278 books under ‘plants’

Looking for books described by your search - please wait

No books match your search

BLUE KEY to correct or change your search B

RED KEY to do a different search

Fig 7.117 Two "rare' terms which do mot co-occur

Your search: 'yachting and boating'
Looking up these words

S books under 'yachting'
S books under 'boating’

Looking for books described by your search
10 books found but none match your search very well

GREEN KEY to look at the book(s) found B

BLUE KEY to correct or change your words

RED KEY to do a different search

-101-



7 System description

The green (record display) option, the blue (correct or
change your search) and the red (do a ditferent search) are
always 1n the same order and relative positions on the
screemn. In a production system this would be a design
weakness, because there are some searches, such as HISTORY
or SOCIOLOGY, which may be semnsible (the user may want to
see where in the library these gemneral topics are shelved),
but are more lLikely to be associated with misconceptions
about the size of the collection or the way the catalogue
works. When the number of postings with *good* weight is
greater than, say, fifty, 1t 1s appropriate to suggest
quite promimently that the user might Like to "make the
search more specific"' (while rnot preventing the display of
records i1f that i1s what the user wants).

7.6 Record display

At first we tried providing both a brief omne-line record
and a "full" record. It was clear that single line records
are not generally appropraate for subject searching because
1t 1s mot possible to display the subject headings, or even
the complete title. Experience with users of previous
UOkap1i systems suggested that subject headings, while not
being very good sources of index terms, are felt to be
useful 1m making relevance judgments.

-

On the other hand, braeft records do dasplay slightly more

gquickly, and at least one user asked for them. The most
serious difficulty 1s that of the number of options which
would have to be offered duraing record display. If braef

display were the default, with full records selected by
Line number and browsing forwards and backwards provided at
both Levels, the red key could be used to return from full
to briet display as 1n previous Ukapi systems. However ,
there 1s Laittle doubt that full records should be the
default. It may, on balance, be worth providing an ad-
ditaonal fumction key for switchaing between full and brief
displays. We did mnot provide this bLecause the systems
descraibed here also form the basis of an experimental
‘relevance feedback" (RF) system, 1n which there are more
options and questions at the foot of the full display
screen (LOOK FOR OTHER BOOKS LIKE THIS ONE; SEE BOOKS
SHELVED NERR THIS ONE; IS THIS THE SOR1T OF THING YOU RRE
LOOKING FOR?).

Fig 7.12 shows the information displayed and the layout of
the records. The display is almost identical to earlier
Okapis. Records never occupy more tham ome screen. In the
rare cases when there would be an overflow they are
arbaitraraly truncated.
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Fig 7.12 Full record display

SUBJECT SERRCH FULL DISPLAY Book 3 of 8
*sociology of unemployment in the uk'

..............................................................................

AUTHOR(S) (THOMPSON K)
TITLE(S) The unemployed
PUBLICATION Harrap, May 1384

SUBJECT(S)  Great Britain. Industrial sociology. Employment. Sociological
pwggdrms

Not 1n this branch
No. of copies in other PCL libraries : MRd (1)
Shelved at : 306.36 WOR

..............................................................................

RED KEY to search again or to finish
BLLE KEY to see the PREVIOUS book again GREEN KEY to see the NEXT book

7.6.1 Highlighting of search terms 1n records

Where possible, words aimn records which match search terms
are highlighted. This feature 1s almost universally Lliked,
but 12t 15 mot at all easy to aimplement economicslly and
universally 1n a system where the records retrieved may not
contain the actual words of the search.

By far the easiest way to implement highlighting 1s by
storaing with each bibliographic record all the terms under
which 1t 1s indexed, in the form in which they appear in
the index - 1.e. words and phrases, with spelling
normalised and subjected to both weak and strong stemming.
These i1ndex terms would be stored with pointers to the
words or phrases i1n the body of the record which they
represent. The storage overhead might be around S50%. (The
stored i1ndex terms could also be used to compute measures
of "similarity" between retrieved records amnd the query:
the search WAR AND PEACE may be a better match with a
record indexed only under WHAR and PEARCE tham 1t 1s with one
1indexed additionmally by RUSTRHLIA 1914-1946.)
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B slightly different epprosch te highlighting, esveiding the
storage overhead, is to extract the index terms from a
retrieved record before it is formatted for displey, a@s if
it were being indexed. (This is in fect dome, in prepar-
gtion for @ relevence feedback system in which words ex-
trected frem relevent recerds would be considered for query
expansion.) However, shortage of memory prevents onlime
sterage of the lLleok-up table (ge/see list) at run time, so
this does not help waith the highlighting ef terms sueh as
FIRST WORLD WAR which have & number of eguivelent forms
(WORLD WRR ONE ete)d.

7.6.2 Sequencing of displeyed records

Records are displeyed in decreasing order of weight, SO
that those conteinring all or most of the words of the gquery
eppear first, followed by those conteining onmly some of the
words, with rare words being werth more then common words
in the scoring.

Where there is @ “run® of records of egual weight the
display seqguence in these versioms of Ukepi is effectively
arbitrery. Reverse daste order is often felt to be more
sensible. It is also desirable that differemnt editienms of
the seme work sppear together. Both these ebjects ean be
echieved by storing some representation ef the title and
the publicstion date with esch posting imn the index. This
is technically easy but represents @ substential storage
overhead.

Where met all the retrieved records heve the same weight,
beth the design team amd & number of users would have Liked
some indication of the point im the decressing weight
seguence which has been reached. For exemple, if there are
two reeurds of meximum possible weight (2 BUOOKS MRTCH YUUR
SEBRCH EXACTLY), ten of “good” weight and 200 sl together,
we could heve provided "bresk® screens or hal{-screens
which sppear when the green key is pressed from the second
eand temth recerd respectively. These could display some-
thang Like

The next 8 books prebsbly matech your search less well
190 more books, but they den’t matech yeur search very well
7.6.3 Options follewing record displaey

1n Okepi '86 the current search is lost on exit from record
displey - except that the user is reminded ef it en the
next imput sereen (Fig 7.13). There is & esse {for the red
key returning the user to & sereen showing the results of
the current search. This screen would contain eptions to
start @ new search, to alter the eurrent search or re-
display the records (perhesps with & sub-option ef returning
ta the record display st the point at which it was lett).
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This 1s the approach provided in the SWALCHF L1BERTAS
onlimne catalogue. It 1s difficult to thimk of a suitably
concise and expressive message for the red key prompt.

We have mo evidence as to the relative merits of the two
approaches: the fairst has the virtue of simplicaity, but the
second provides more flexibility.

7.7 Second and subsequent imput screens

When the user presses the red key from a record display, a
moditied input screen appears (Fig 7.13). Okapi '84 made
1t too easy for users to repeat their previous searches by
always returning to an input screen with the previous
search occupying the inmput field. In the new systems
second and subsequent i1nput screens have a blank input
field but carry a brief reminder of up to three previous
searches.

Fig 7.13 Subsequent imput screen showing the results of
previous searches

Previous search(es) No of books
'domestic violence'’ 2
'battered women' 22
'women' more than 500

Type a word or a phrase which describes the books you want:

The “mumber of books" for previous searches 1s the total
number retraeved, not the number which matched "exactly* or
‘quite well"*. It would be better to display something lLike

Fig 7.14 Improved subsequent imput screen

revious search(es) No of books found

good matches total
‘domestic violence' . . . . . . . . . e e e e e e e 2 2
‘battered women' . . . . . . L L L. o e e e e e 1 22
B o111~ e more than 500
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7 System description
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