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Abstract -

Info_r-mé.tiqn retrieval s the process of searching for in-
formativn and data, stored‘in or contained in various-formats
and sources, Any sy‘ster‘h, which facilitates the: information
searching activity, is normally called an information retrieval
syétéfn. The system is made of six major subsystems, w_hich
are th_é_.'-document selection subsystem, the indéxing- subsjs-
tem, _;th.e vocabulary subsys_ﬁém, _a_qd the sub_systeni 6f- user-
) system interaction and the matching .subsystem. The index-
ing subsystem consists of a bibliographic description of each '
document inh the collection along withvarious access points to
make this retrievakle. Controlled -vocabulary-i‘s_considered as
an important index variable and also plays a central role ina
typical retrieval System. This means that vocabulary contrel

is a relative rather than an absolute system. Modern informa-




e ute of Tree-textindéiing
{e.g.; database on On-line system). These two indexing sys-
tems have some artificial barrier between users and informa-
tion. This paper briefly discusses the advantages and the dis-

advantages of controlled vocabulary and free-text indexing.
Introduction

An efficient, modern information service should be
able to guarantee that any data contained in any docu-
ment should be accessible to any member of the user com-
munity served. The ability of an information centre to sup-
ply known items is its "document delivery capability”. The
ability of the centre to retrieve documents on a particular
subject, or provide the answer to a specific question is its
“information retrieval capability.” These two functions,
document delivery and information retrieval are the major
activities engaged in information services. Information
retrieval is the process of searching some collections of
documents, databases and other sources in order to iden-
tify a particular subject by using the terms in their widest
sense.

When the documents are acquired by the Informa-
tion Centre, they should be organized and controlled so
that they can be identified and located. Activities include
classification, cataloguing, subjectindexing and abstract-




ing. The subject indexing process involvesitworintellec
tual steps: "conceptual analysis” and'the “translation”of:
the conceptual analysis. TFor efficient conceptual analy-

sis, the indexer néeds an understanding of the doctment,

that is, ‘some 'comprehension of its subject matter and-a

good knowledge of the needs of the users of'theisystem:

The recognition of what aspects of the document'are most
concerned can provide the constituents of conceptual
analysis. The second step in the indexing process'is the
translation-of the conceptual drialysis into some vocabu--
lary or “index language”. ‘

Thete is a limited set of terms that must be used to
representsubject matter of documents such as the vocabu-
lary which might be used to represent subject headings; a
classification scheme, a thesaurus, or simply alistof ap-
proved key words or phrases. An "“uncontrolled vocabu-
lary " places no restrictions ‘on-the terms the indexer may
use. In frée-text indexing; ‘all the terms will be'included
in the database index. This indexing is carried out by the
computer. Whenever new records are added to the
database, the computer updates the index to that data-
.base.

This paper briefly discusses the controlled vocabt-
lary and the free-text 1ndex1ng with their advantages and

dis advantages




lary Vs F‘ree text 1ndex1ng

The vocabulary of a retrieval system ,exer;;ﬁ aconsid-
erable influence on the information retrieval procesd. It
greatly influences the construction of each search strat-
egy and.alsg greatly influences the attempt to match the
actual search with the database. Asaresultofthelackof
vocabulary control, the particular topic may berepresented
in many different ways in different documents:or by differ-
ent indexers. For example, the same pathological condi-
tion may be represented by one indexer as pulmonary tu-
berculosis-and by another as tuberculosis of the lung. I:_1\
an ‘tincontrolled vocabulary situation the searcher must
think of all synonymous words or.expressions.in.order to
find all relevant literature on a particular topic. Most in- -
formation systems operate by means of a controlled vo-
cabulary. A controlled vocabulary is essentially a set of
terms that must be used at both the input and output
stages of the information system. The major function of
the controlled vocabulary is to bring the language of the
searcher into.coincidence with the language of the indexer.

The controlled vocabulary exists primarily to assist
the searcher in the information retrieval process. It pre-
vents the dispersion of related subject matter, reduces
possible ambiguities among terms, tells the searcher how
various topics have been indexed, and provides enough

structure to facilitate the conduct of generic searches,
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thereby alleviating the problems faced by the searcher in
trying to identify all posmble terms that might have been
usedtorepresenta partlcula.r broad subject. A controlled
vocabulary may take the form of a classification scheme, a
list of subject headings, or a thesaurus of descriptors.

One of the major functions of the controlled vocabu-
lary is to.control synonyms. This specifies which of sev-
eral synonymous expressions is tobe used by indexers and
searchers-and avoids the: separation of identical subject
matter under:different terms in the system. Such control
is.achieved. simply. by choosing one of the possible alter-
natives as the "preferred term," and referring to it -see or
- use- from the variants to approach the system, - Ifthe vo-
cabulary is well constructed, it brings togetherterms that
are hierarchically related in a formal genus-species rela-
tionship, and it alsoreveals semantic relationships across
hierarchies. The major functions of the controlled vocabu-
lary are

To provide for gonsistent representation of sub-
ject-matter by avoiding subject dispersion at in-
dexing and searching by control of synonyms;,
near synonyms & quasi synonyms and by differ-
entiation of homographs.

To facilitate the conduct of generic searches by
bringing together in some way terms that are se-
mantically related. (Lancaster (1979)).




use of vocabulary as a -
tially a limited voceibulary‘ of termsin: dl;":l'fa”béﬁb ‘order
that can be used in'indexing* and searching. Tt previéies
control over synonyms, distinguishes homographs, and
brings related terms together. -The thesaurus is able to
prevent the separation of related material under synony-
mous terms, to distinguish homographs, and to- give the
searcher positive assistance in the conduct of ‘a- compre-
hensive search in a particular subject area. But the'the-
saurus does not solve all the language problems that may
occur in an information retrieval system. Thusthe indexer
assigns a group of index terms (“descriptor”) to a docu-
ment but does not indicate the'relationships among them.
In a gsearching system, this phendx'nenon can cause irrel-
evant items to be retrieved through ambiguous or spuri-

ous relationships among terms. For example, in a report
discussing the manufacture of electronic compornents, one
of the operations involves the welding of aluminium, an-
other the cleaning of copper by ultrasonic. The indexer
assigns the terms in the indexing of a single report as alu-
minium; copper; welding; cleaning; ultrasonic. This re-
port would be retrieved when there is a request for infor-
mation on the welding of copper, the cleaning of aluminium,
and ultrasonic welding. These are false co-ordinations
between terms. To reduce this kind of problem, the possi-
ble way is the use of some form of'subheading using one
term as a subdivision of another, for example aluminium/
welding. In general, these problems are theoretical. So,




'chsappears in search:mg a retneval
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i -'Whei-r talking ‘about controlled vocabulary, indexers
‘assign onlyapproved terms within the authorized vocabu-
lary torenter the documents.inthe system. . The thesaurus
may contain: non-approved terms but:the useris: referred
to-a more approved term by a "See -reference.. - To facili-
tate retrieval of groups of similar documents, Lancaster’
recommends fhegg;coupmg togetherinthe thesaurus.of con-
ceptually related terms either by a classification scheme
or by using "see also” cross references in an alphabeti-
cally arranged list. ‘

In fréé—text indexing, the index file may consist of ét
least two components, an accession or control file'and a
term or:degcriptor. file. * The accessgion file is arranged
sequentially by an accession or control.number of each
document. Each item in the accession fileicontains the
full bibliographic information with a descriptive annota-
tion r dbstract of the document. The descriptor or term
file consists of the indexed subject descriptor items. For _
example, if we were interested in the solubility of potas-
‘sium sulphide, we would match the accessmn number for
potagsium sulphlde with that of solubﬂﬂ;y When the
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Lancaster, Flefred "Informat.mn Ret:rleval Systems , New
" York: John Wiley & Sons, Int-:.‘, 1968.:222p.
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When a request for information is received, the
searcher must analyze the ‘query as previously indicated
and match its key words against the index file. Ifthereis
no match between the terms of the query and theiindex, it
must be assumed the requested information is not storec_l
in the system. A doéument's index terms also permit se-
lective dissemination of information. Therefore, the index
file is a key component of an information system. To pro-
vide effective searching capability from an alphabetical
" index file or thesaurus, a type of classification system is
built in by means of cross-references. The thesaurus of
#¥ngineering and Scientific Terms (1967)? which is a con-
trolled list of index terms uses five cross reference terms.

- USE - When a listed term is followed by the in-
struction to "use"” another term, this indicates
that the referred to term(s) should be used instead
of the listed term. '

UF - The “used for" reference is the reverse of the
“use" reference,

* NT - The narrower terms listed under indexing or
more specific inquiries.

% Thesaurus of Engineering and scientific Terms, prepared for

the United State Department of Defence by the office of
Naval Research Project Lex in joint operation with Engi-
neering Joint Council, 1967, 690p.
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\e broader term is usedto referfrom a term
representing -a' member of a ¢lass or classes to
any term(s) representmg that class orclasses.

For each broader, term reference must be provided
with a corresponding narrower term :refer,ence;!._

RT - A term preceded by thls note.tlon 13 used to

retrieve other terms thatiare closely related The :

related term cross reference canbe us ed to cha,nge
the scope Of..s_p_G‘Cl_fl,Clty.

Some thesaurus use different code symbols such as
See = Use;: See also = Related Term; includes-or specific
to = Narrower Term; Genericto:= Broaderterm.

The thesaurus should be a helpful guide to the user.
Related terms (RT), Broader Terms (BT), Narrower Terms
(NT) are listed under an index term to serve as a reminder
of other terms which may be of relevance. Theindexfileis
essential to retrieval of both input.and output depending
on the indexing operation, At the input stage, the index-
ing analytical operation assigns descriptive labels ;,t,c docu-
ments; at the output the indexing analytical operation
assigns descriptiveterms tothe substantive content of the
inquiry.

If the permitted indexing words are too.general, then
we may index and search for a document by a generic term,
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spec1ﬁc tha.n our quenes there may ba n:iany misses, be-
cause we do not follow up all fhe spedific words that may
be relevant to a genenc query. It is'important to'match
the speciﬁcity of indexing words to the kind of query that
the system has to meet. The thesaums thus promdes more
access pomts for the information search. ThlS feature is
pa.rtlcularly apparent when the number of index entry
terms is restrlcted, -and the thesaurus lists a whole group
of words that each term is 'used for'.

In free-text indexing, whenever new records are
added to the database, the computer updates the indexes
to that database. Terms can be defined in several ways to
meet the requirements of the database. A term might be
defined as one word, as a phrase, or as both. - This will
become clearer by looking at the index terms, which might
be generated from the sample record. Most fields have
been indexed word by word. This allows searching to
take place on individual words in the title'and abstract
fields as well as by language, year of publication and ac-
cession number. Such a capacity provides a very power-
ful retrieval mechanism. Subject searching is not solely
reliant on use of assigned index terms in the descriptor
field but can draw upon the words that the author has
used in the title and the abstract of the article. Using cne
of the Boolean operators-can then link these terms.




a@’h mgg&, ngeg; @thewovm ‘0 .s_butthe user should
know -what words would an author have-used to convey
this idea, . To.gontraolthese obstacles the user hgs to use
term in the.alphabetical thesaurus showing broader, nar-
rower.and related terms, so thatithe thesaurus would sug-
gest words that are semantically related to each concept.
Each interest can now be casgt into the form of a prelimi-

nary profile by chosen words linked in a, ,ogmal equation

by 'or’, and 'ornot'. In expandmgaconcept orieresult is

to produce a set of related words very,,smlar in spelling.
Instead of linking these by 'or':it is *phs_sj.ble to capture.all
of the them'by truncation. Forexample, SYNTHE*, where:
the asterisk means accept any position, including an-end-.
of-word space. ‘Asterisks may also be used as prefixes,
g0 *SYNTHE * would capture PHOTOSYNTHETIC and:BIO-:
SYNTHESIS. Truncation canlead to the recall of irrelevant
material. For example, *ACID* will capture not onlythe
related terms as PERACID, ANTACID and ACIDITY, but
also the unrelated term as HADACIDIN. To guard against
this, the users have to use the mdexes Inmdentally the
index shows another hazard that may cause references to
be mis sed

In the controlled vocablilary system, to imprdve our'
recall for the request, we can move m one of two duec-
tions. Elther we can reduce the exhaustlvlty of the formu-"
latlon or we can reduce its specrflclty We usua]ly reduce

specu'lclty by moving up in one of the Iue:rarchles We can
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neously, aswell. Alternatively, we
with the object of improving recall by red
in the formulation. .Exhaustivity of a search strategy is
obviously related to the co-ordinationlevel biit there may
not be a strict one-to-one relationship between exhaustivity
and co-ordination level. Obviously, exhaustive formula-
tions are responsible for some recall failures, and non-ex-
haustive formulations cause precision failures. ~?*"

Interactivity is one of the great advantages of an on-
line system. It depends on indexing terms. An on-line
system gives the user the capability of developing a search
strategy on a trial and error basis. Basically, the search
for information on a particular subject has two'major com-
ponents:

*

The conceptual analysis

¥ The translation of the analysis

When information on a particular topic is requested,
it can be divided into facets. The conceptual analysis has
to be translated into the terms used to represent these con-
cepts in the particular database to be searched. The
searcher has entered the vocabulary of the database un-
der these conceptual terms. Ifthese terms are not present,
using the cross-reference structure of the thesaurus, the
searcher is led to other related terms. The information
can be converted into a logical search strategy. Itis im-







catmn features To be efficient in macl j
user time, it is necessary to 1dent1fy facets of the search
and approach the search by theae facets first. It is not al-

ways possible to recognize them in a search although it
may frequently happen.

Some retrieval systems use weighted term' gearch-
ing in addition to the Boolean approach. The logic of the
weighted term search is not different from that of Boolean
algebra. In weighted term searching, the first stepis the
conceptual analysis of the request into its component
facets and the expansion of each facet through the selec-
tion of appropriate terms from the controlled vocabulary.

In processing of information retrieval, the matching
subsystem has direct relationship with the indexing sub-
system. It may be controlled vocabulary or free-text in-
dexing. This process can be explained how the index term
used with search strategy and how much emphasis for it.
The index terms are assigned to the documents to repre-
sent their subject matter. The database of index terms
may be referred to as the index of the system. Thisis a
device to allow index terms to be matched against those

of some search strategles
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..+« Information retrieval sy,stenw axe,almost pempletelv;’de-

.pendent ontheirindexing subsystems.. At the input stage, the
-dndexing a:naly-tica,l..operatio n assigns-descxiptive terms todocu-

descnptlve tE_rms to ;theﬁubstgmme -som%muqf :ther inquiry.
Therefore, the documents should have been assigned to a par-
ticular class group defined by a particular index languagde::

To establlsh that the mdex performance has been done
perfectly, the recall ratio and’ pre01s1on ratio need to be meas-
ured. The prec1s1on ratio is a measure of the index’s success in
screening out non-relevant documents. The recall and preci-
sion are adequa’ce and powerful measures and it has feen
shown that they can be used in the management evaluation of
operational systems. : L2

ok

In free-text inde:dﬁg precision ratio is not high, perhaps,

‘because, in some su.b]ect areas terms are not so prec1se and

cons1derable skﬂl may be needed to devwe good natural lan-
guage strategies. Free- text terms are particularly useful when
new terminology is being used which may not have entered

indexing languages:or.in:subjects where concepts cannot eas-

ily be represented by a set of index terms.




This is'done by either expanding the scope o‘fE-an-'eﬁﬁtmg-mdex
unit to include the meaning of the indexable information or by
establishing a new indexable unit. In both cases the neces-

sary cross-references and other relationships need to be re-

corded for the new or revised index units.
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