
Spotlighted this time

Natural language, whether spoken or
written, is not exact. In daily life it does not
fleed to be- Everyorc understands the
Gquest: 'Would you please move a bit to
the side'- distance and diÍEclion do not
Íeed to be specified but are evident fiom the
situatío[. AnyMy who says: 'Please
transpose youÍself through 65 cm in a
noÍth-eastealy direction' is either aiming for
humorous efrecl or demoí$ratinS tha( he is

drcadfully pedantic, ifnot mad.

Only for very special applications is the
imprecision of natural language
unàcceptàble. Mathematics and logic form
oÍe example: in this field natuml language
has been progressively displaced by symholic
flotations and symbolic languages in which
each symbol has an unambiguous meaning.
A much newer area in which the
imprecision of natu.al language gives
prob)ems is that of information retricval
with thc aid o[ oomputers. This involves
very large filcs - containing titles and
summaÍies of publications, for cxample -
stored in lhe computer's memory. The user
wishes to cxtmct fiom the Íile those
publications that he needs lor this work.
The incompatibility between the
imprecision of the language aÍtd the
computer's hi8hl, exacl mode ol working
then comes to the foÍe. Almost all systcms
requirc the rnateÍial [or which a file is to be
scarchcd to be identified by means of
keywords. Thc keywoÍds must be specitied
exactly. since most systems will not tolemte
altemative spellings oÍ typing enors. lf thc
kcyword is POLLUTION and the user
enters POLUïION. mosl systems will not
trcat this as meaning the $1mc.
In maÍ-r ca$es a single keyword is not
enough. more are needed to speciry the
query in suÍïicient dctail. The user then has

to know how he must intcrrogatc the file
and what combination of keyrvords he ust
use to givc himself the best chance oI
ohtaining a good aÍIswer. This applies with
even moÍ€ force il not ooc file is (o bc

searched but several. for theÍe is often an
enormous variation in thc way lhe
information is foÍmatted.

Teminals elable the user to give more
details àbout hir quer]. b! means of ir

dialoguc with the computer. if hc docsn't
like the answers he is gctting - bul they do
not rcmove the problem of opeÍation. Even
with a terminal the assistance olan expeí
with a thorough knowlcdgc of Lhe slstcms is

generally indispensable. Before letting the
query loose on the computer file the user.

together with the cxpert, must work out thc
best foÍmulatioÍ.
But the idealwould be for the untrained user
to be able to sit at the terminal and cxprcss
his query in whatever way he thinks is most
appropriate, obtainind an answer like:
'Publication X seems most rclevant to your
query; is that what you are looking for?'
The computer would then be adapted to the
imprecision of human laBguage. instead of
requiring humans to conform to its
exactness.

Information Traces in the Computer

The Central OÍganization foÍ Applied I coÍrespondeflce but also of semantic
Scientific Research in the Netherlands
('TNO') has recerltly completed a pÍogÉm
that goes a long way towards fulfilling this
wish. It has been christened FUZZIË a*l
can be used in whatever way is desired: both
kelvords ànd queries in a natuÉl laflguage

aÍe àccepted. This new pro8ram is based on

two ideas. The first may be Íegarded as thc
fundamcntal principlc o[ all infoÍmdtion
rerrieval systems: that therc will bc a ccíuin
dcBrcc of correspondence between a query
and good ans\rcÍs to it.
Somehody tooking [or publications on
'Clanden in horses' may conÍidently expect
the uords 'glandcrs' and 'hoÍ\e' lo occur ln
the tÍles and summarics ol good ans'*'ers.
'All systems curÍently in use work on this
pínciplc. but the user fiÍst has to select
keywords thal he cxpects to be present in the
relevant publications and cntcr thcm into
the computer. The designen ol FUZZIE
were ofthe opinion that this step should be
peÍformed b-v the conputcr too. This led

dircctly to lhe question ofhow the compulea
can dctcrmrnc rr'hal (orrc\pondence therc ls

bet\"'een the qucry and a good ansuer.
As far às we know the basic units uscd b-v all
existing inlormation Íetrieval systems aÍe
whole words. lt has always been lacitly. and
incorreclly. assumed that the machinc must

leam. as

languaBe.
it were. to'undeÍstand' our

The machine hàs been Íe8arded as opeÉtinB
on 'conceDts'. and in language these are
carried by words. But a machine cannot
'undeÍstand'. it can only detcmline that a

memory. Words are essential foÍ input and
output. blrl nol in\ide the compulcr. Thi.
line ol'thouBht led to thc use in the TNO
progmm ofbasic units that aÍe snlaller than
words; cach sentence is automatically split
up into groups of three letteni. càlled
'3-strings'. The word FUIZIE. for cxamplc.
is con\erled h\ Lhe conlputer into basic
units FUZ, U27^771, ZIF-. CoÍnplete texts
al€ split up in thc same wa-v. For skrring
texts in the computer's memory a tree
stnlcture is used. Each separate publication
pÍoceeds. as it were. alo g one ÍJarticular
branch of the trec structuÍe. lealing a tÍace
of l-srring. behind rl. Each qucr). loo. is

convcrted in this way into an information
trace oíJ-strirgs.

ceflain combination ofletters is stored in its lprovcd feasible with curreÍlt systems, but

correspondence- that is. the í:ontent-
FUZZIE has sevcral advantages: first and
foÍemost the simplicity of opemtion. The
user enteÍs his queries in natuÍal language
and need not know an)'thing ofthe intemal
strucÍure of the system. What he docs necd
to know is which language - Dutch, Enelish.
ctc. - is in use iÍ the system. InappÍopriale
query formulation is immcdiatcly evident
fÍom the answer and from the size of the
importance value.
New users find it casy to play wilh the
s-vslem and in this way quickl,v master the
ncccssary routine. This puts information
ÍetÍieval within the grasp of all sorts of
institulions. such as medium-sized and
small businesser. for whom it was until now
too cxpensivc-

The system ofïèrs the facility of holding
complctc lcxts in the computer's memory.
The capacit-v of the currcnl version is very
làrge. being sufrcient to accommodatc
ncarly len thousand million documents.
Panly ill conscquencc o[ this. new areas of
applicatjon are being opcncd up for
inlormalion retÍieval- In sonle fields a user
has lrltlc or no (rsc l'or title5 anJ summaÍies.
but alwa)s Íequires thc complcte text. An
obvious erample is jurispÍudence. in which
thc cxact wording of statutes. precedents.

and judgemcnts is ofprime importance. The
quantit)' o[ juri:pnrdcncc is incrcasing
Íapidly - partly because ofEEC leBislàtion -
and automated information retrieval has
bcen necded foÍ a long time. This has not

F].ZZIE is expected to change all lhat. A
Dulch publisher of legal refercncc books is

inl'estiEirlins Lhe possibrlities in
collabomtion with TNO.
AnotheÍ possrblc application is aulomatic
rÍanslarion. Texts in one languagc and their
translations in olheÍl can be stored in
memory by the trace method. With
FUZZIE. Íhe computcr can thcn convert a

sentence in one ofthe stored languages into
cach of the otheÍs. Such automatic
translations should not be expected to be
perfect. they will always need correction by
pcoplc.

PeÍhnps FUZZIE can help solvc the
problem of the polyglottism ol the
information explosion. TNO is ceÍlain that
otheÍ applications will bc found as lhis new
p«rgram for information Íetíeval becomes
more widcly known.
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Further information from :

lnstitute TNO [oÍ Mathematics,
lnformation PÍoccssing and Stàtistics. T. de
HeeÍ. P-o.Box 297. 2501 BD The Haguc,
Tcl. +11 70 824161
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FoÍ infoÍmation retÍieval the computer
compares the information tmcc ofthe queÍy
wilh the inaormation traces of thc
publicalions lhal are stored in the memory,
selectirlg those infomlation tràces that most
closely coÍrespond to the infomation trace
of the qucry. The degrce of correspondence

the lnlponancc valuc' o[ the an.wer - is

calculaled by the computer and prcsented to
thc uscr, so that he can see immediately
lvhether qucry and aÍsweÍ correspond
reasonabl,r well or not.
Ín rcality the progmm's Íructure is moíe
complicated than has been suBgested here. It
[unctions with the aid of an inve(ed file,
and the calculalion ofthe impoÍtance value
takes account not only of syntactic




