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ABSTRACT

A critic~l survey of research done i~ automatic. indexing and classifi
~

cation and statistical linguistics, of importance to the study of

bibliographic data bases, is given. A theory of measures of associa

'~ion in vector form is presented and applied using the FA}IDLUS system

for storage and-retrieval,-and a data base in the social sciences

constructed using that system. Certain conclusions are drawn regard-

ing the usefulness of the various measures of association employed,

and some'ar~~ of future research are given.
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CHAPI'ER I INTRODUCTION----.;,.-----....._- ...
(a) The ~ature of the challenge

In the last twenty years, and especially in the last ~en years,
"-

libraries and other information centres have been amas7ing large

<,

. (

computer-readable files~iographiCinformation.

been done on efficient storage and retrieval of these

Huch work has

files from the

machine standpoint, e.g. answers to such questions as 'how one struc-
I ,

tures the file for rapid retrieval [cf. Climenson"J(J..966)], h.ow data

can be compacted [e.g. Heaps (1975)J, or what type of ha~dware is

best for"a particular application. A great deal of research has

resulted ffom attempts' to employ computerized sy~tems.t9 aid in the

indexing of, documents (see section (b) following). S~udies have also,
been done· in the area of Q1ea:;;uring U(\er satisfaction with the results,
of retrieval from dat3 b:,lses*, but this has concentrated mainly on...
the determination of such user-dependent me~res as relevance

(precision) and recall ratios, e.g. Lancaster t19~$) or King and

Bryant (1971). Whilen thes~ measures are of great importance, since

the final test of any service must be the dcr,ree of satisfaction

produ9cd in its users, they lack any obvious re13tion to f3c~ors in-

flucncfng their values.

*All references to data bases in the present work will refer

to bibliographic data bases.
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This means that, especially in the context of a particular
,

search, it is often difficult or impossible to suggest means fbI' im-
~.•

provement based on solid evidence. Specifically, it is hard to say

wha\ part of bad ptecision or recall is uue to incorrect choice or a

data base and what part to an inappropriate use of the data base(s)

employed. Considerable knowledge of the data base(s) developed during

many hours ~f costly experience may be necessary to correctly diagnose

problem situations, and to enable a searcher to take corrective

measures.

The indexer (data base builder) also has problems of a related

~nature. He or she would like to find a cost-effective indexing pro-

cedure for a given subject area a~d within a given budgetary framewoFk.

This may be regarded as the rrobl~of finding a point lying on a.

spectrur:l extendrng fron; all (free vocabulary) on the one

hand, to 0. hiehly headin~ and/or numerical classi-

fication controlled situation on the other, which mini~d=es c6st and

maximizes effecti vene;:;s. Anoth r problem is whether it is better to

continue index;i.ng policies,whi 1 are no longer suitable for some end
, .,"

users, or to break radically'wi 11 the old rules and risk confus.inb

users who a~e content with past'practices. To solve these problems

considerable user i~put is necessary. For this reason, and also in

order to search more effectively as mentioned previously, th~ u'ser oust

have considerable understanding of the present structure~nd cqntcnts

of the data bose, as the indexer h3S designed and uuilt it.

From the above arguments, it follows th3t I:1eans must be found

for commun?-caA,ing in some detail and with great.e.xactness the proper-
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3
ties of data bases. The remainder of this thesis is a contribution to

that end, particularly in the area of data base growth and change.

(b) Research in automatic indexing and classification

Two excellent summaries of researcl1 in this area' are Stevens

(1965) and Fangmeyer (1974). The form~r wor.k is very comprehensive

and covers virtually all important studies prior to 1965. Fangmeyer's

repqrt may be regarded as an update of Stevens'~ although the emphasis
\

is slightly different; the former believes that the human indexer may

be aided by the machine to produce an index superio! to that which

ei ther"hwnan or computer might compose' separately• .,. He lists the ad-

vantages of "fully a~tomatic indexing techniques" as:

(1) "consistency is attained as the c,ompu terms
,

directly from th~at ral lan ge text of the docwnent. '

"' applying. the same algorithm for each dOCUI:Jent"

(2 ) liS imp'lici ty of re-indexine, which i~ important. because a

scientific libra!"} is a living thlnr, and classification ,schemes

must always change accordinG to either the aims of the library.

or the developments in science"

(3) "accuracy. which is guar:mteed by the ability of the computer to

select, transfer and rc-arr.3.ngc data reliably without rnakint;..
typo["raphic3l errors tl

(l.) "economy, achieved by large-scale !}roccssin,~ <Ind comrutin,r;:; spcerl"

(5) "facility for editing".

He points out, however, that fully <lutomatic indexing t while it has

achieved r;sults compar3ble with human indexing in some cases, falls

short in other cases because statistical occurence measures are used
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"to overcome lack of knOWledge/n linguisticslt; that is, the computer

is not capable of the type orjiinguistic ~nalysis a human indexer can

do. More specifically, ne gi~s-the following advantages of machine-

aided or semi-automatic indexing. "Indexers:
"

- are able'to make discriminations as to the relative importance of

technical concepts as they appear in an abstract pr document,
,

have access to the entire document artd

- can go beyond the document itself to reference books, to consultation'

with experts, or other sources as deemed ~ppropriate, to aid in pro

perly indexing the documeht' at hand,

- can apply inductive rea~oning to formulate and index concepts which

are implied by the ~ocument but not expressly st~ed (assi~ent in-

dexing) 1

- becone familiar with the requirements of the users of the ~ystem by

participating in search request analysis, search strateQr forr.·ulatlon

and search screeninglt • What he has not mentioned, however, is the

quantitCltive measures which the indexer may employ to decide What is

the "relative importo.nce of tedmical concepts" or what th¢ value is of

applyinl?_ "assi,-:nment indexinG" in terms of the ','requirements of the
\ ,

users of the .system". r1cve,rtheless, despite his tendency to -ir:nore

these inporUmt '1Uestions t Fanoneycr provides 3n C'xccllc!1t ~:atr.clJ13r:r to

various mcm-m3chine systcfl,ls and to the tecl1ni'1Ues they :lpply to index

documents.

':;tcvens (l9/)~), on the other hand, comes very hon~stly to

grips with problems of CV31U3tion of indexing, nHh?"ll1cr applied by m:m,

machine, or J:A'f,~achine co:::bin:,ltions". She correctly pates that these

f
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