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AUTHOR'S PREFACE 

The first edition of this book, published in 1969, was prompted by 
changes in the Library Association syllabus which for the first time en· 
abled lecturers to treat classification and subiect cataloguing as differ· 
ent aspects of the same tapie. These changes coincided with the 
publication of the results of the Cranfield proiect, which showed 
clearly that ail indexing languages are basically the same. However, 
althougli il was possible to teach these new approaches, there was no 
one textbook which covered the subiect approach in the way that 1 felt 
was needed. The first edilion was intended to fill this gap, and ils 
reception, both in Britain and abroad, showed that it did indeed fulm a 
real need. It met with a very positive welcome from lecturers and -
more importantly ~ from students, particularly in the United States, 
where British textbooks on classification had previously been regarded 
with something akin to suspicion. (As the Dean of one American 
library school is alleged to have remarked, 'What the ory of classifi· 
cation?') 

The first edilion was quickly sold out, and 1 decided to revise it in 
the liglit of comments by colleagues and reviewers, and of developments 
in my own thinking. My experience in teaching at the University of 
Maryland during 1968·1969 and summer 1970 was another important 
factor influencing my decision to revise rather than reprint. 1 was 
thus able to include such important developments as the adoption of 
PRECIS by BNB with the introduction of MARC at the beginning of 
1971, and it was a matter of sorne small pride that my account of the 
eighteenth edition of Dewey appeared at about the same time as the 
official publication of the scheme itself, thanks to the cooperation of 
the editor, Mr Ben Custer, and ofBNB, whichhad started to use Del8 
at the beginning of the year, in advance of publication. 

The second edition was alsa weIl received aIl over the world, and was 
accorded the singular honeur of translation inta Portuguese for use in 
library schools in BraziL ln due course the question of whether to 
revise or reprint arose again. My first intention was to prepare the third 
edilion for publication in 1976, to celebrate the centenary of Dewey 
and Cutter, but a stroke in June 1975 put this out of the question, and 
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the third edition appearect in 1977. By 1980 [ had decided that 
developments were moving sufficiently rapidly to justify a new edition, 
revised to take into account the growth in the use of computer-based 
services, which in 1977 in Australia were a cloud no bigger than a man's 
hand. This edition largely retains the structure of the third, but the 
baIance has been significantly aItered ta reflect modem trends. 

In the first edition it seemed reasonable to include a chapter on 
'the computer' in the section on the future. 1 debated whether to 
change this in the second edition, but left it as it was. By 1977, this 
was obviously the wrong approach, and 1 brought it forward ta chapter 
3; however, severa! reviewers pointed out that very few Iibrary school 
students now do not already study computing and computers, sa the 
chapter has been omitted entirely from this edition. It is assumed that 
students will have sufficient background knowledge in this field not ta 
need further generaI information. This has enabled me to split the 
chapter on derived indexing inte two parts, one dealing with printed 
types of derived index, the other with the basics of on-line searching. 
[n edition 3, the whole chapter occupied 16 pages; in edition 4, part l, 
chapter 3, occupies 18 pages, part 2, 12, giving nearly twice the 
coverage. The increase in the size of the chapter on semantics from 15 
ta 19 pages, and of that on syntax from 29 ta 37, are also due ta the 
inclusion of mate rial relating to computer~based systems, while the 
chapter on the practical aspects, chapter 25, has increased from 16 to 
33 pages. Computer-based systems account for aImost aIl of the in
crease in size of this edition over the third; in fact, only two other 
chapters have grown, that on the Bibliographie classification, of which 
the second edition is now weIl under way, and that on the Dewey 
decimal classification, where again there is a new edition ta describe. 
Perhaps Dewey gets more than his fair share; but without him, infonna
tian retrieval in libraries would almost certainly have taken a different 
course - for better or for worse. 

Sorne reviewers felt that [ should have included sorne kind of philo
sophicaI basis for the arguments [present. [f there is any kind of 
philosophy behind iny arguments, il is perhaps a behaviouraI one: what 
do people actuaIly do when trying ta find information? From this 
point of view the chapters- in part 1 do in fact follow a reasonably 
10gicaI sequence from the simplistic approach of elementary methods 
of derived indexing ta the semantic and syntactic puzzles which face us 
if we try ta delve below the surface. My main excuse must, however, 
be that of Oliver Edwards, as quoted by Boswell: '[ have tried tao in 
my time ta be a philosopher; but, 1 don't know how, cheerfulness was 
always breakillg in'. This could also serve as a hint ta sorne who seern 
ta take my every ward in deadly emest; aIthough [ do at times write 
with rny tangue between my lips (the standard attitude of deep coneen
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tration), there are other limes when it is equally firrnly in my cheek. 
This text contains its share of what John Martyn so aptly described as 
'Alice in Wonderland' citations; irrelevant allusions included by authors 
'to add artistic verisimilitude to a bald and otherwise unconvincing 
narrative" to quote another favourite source. Ta those who recognize 
them, 1 hope they provide a mament's amusement or relaxation; 
anyone who is momentarily puzzled may safely ignore them. 

One of the greatest sources of satisfaction 1 have gained from the 
earlier editions is the frequent comment by lecturers and ,tudents that 
the book is readable; 1 hope that 1 have managed to achieve that primary 
objective of good technical writing, though 1 fear that the increasing 
complexity of the subject matter necessarily makes the presentation 
harder going. One point is perhaps worth mentioning. The text is 
intended to be followed through as it stands; as the King of Hearts 
advised Alice, 'Begin at the beginning, and go on till you come to the 
end: then stop'. However, sorne reviewers have indicated that this is 
not the way that they would use the book as a Text, and 1 have there
fore included a certain arnount of repetition to enable those who follow 
a different route to do sa with a minimum of inconvenience. For thase 
who do follow my own path of reasoning, 1 hope that the repetition 
will serve as reinforcement of points 1 believe to be of sorne importance. 

Another point 1 must stress is that this is a textbook, not a work
book. Farniliarity with any of the indexing languages or techniques 
described must be gained at first hand, preferably under the guidance of 
a tutaI, with as much practical work as possible. 1 have tried to give the 
background to each topic described, and sufficient detail for basic 
comprehension, but it is not possible to do more in a work of this kind. 
Familiarity begets boldness, we are taId; in sorne cases it may also have 
another well-known effect ~ 'but the task of fllling up the gaps l'd 
rather leave to you ... ' 

1 owe a great deal to a multitude of authors, and to colleagues and 
students at Loughborough Technical College, College of Librarianship 
Wales, University of Maryland and South AustraHan Institute of Tech
nology; so many that to name themall would be impossible, while to 
select a few would be invidious. 1 hope therefore that they will accept 
!his expression of my sincere thanks as an inadequate but deeply feIt 
acknowledgement of my debt to all of them. 1 hope 1 have not com
mitted too many sins of commission; of sins of omission l fear there 
are many. The author of a work such as this will fully appreciate the 
aptness of Job's cry: 'My desire is ... that mine adversary had written 
a book.' (Job xxxi, 35) There must be few other ways of leaving 
oneself so vulnerable to the sJings and arrows of outrageous (or out
raged) critics. 

As usual, my wife has been a tower of strength during the gestation 
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period of this edition; the fact that we are still together after four 
editions is a source of sorne amazement to me! Without her constant 
help and encouragement, 1 could not have achieved the littIe that 1 can 
daim as mine. 
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PART 1: THE ORY OF 
INFORMATION RETRlEVAL SYSTEMS 

Chapter 1 

INTRODUCTION 

Libraries farm an essential part of the chain of human communication. 
Before knowledge was recorded (and even to this day in very primitive 
societies), individuals fonned the repository of knowledge, the bridge 
between successive generations and between those who generated new 
information and those who required to use it. The amount of informa
tion that can be passed on in this way is limited, and society began to 
maye forward when information of various kinds began to be recorded 
in relatively permanent forms which could serve as a substitute for the 
wise man in persan. Knowledge only becomes generally use fuI when it 
is made available; by recording it, we do our best to ensure that it is 
permanently available to anyone who may need it, instead of ephemeral 
and limited to one individual. 

Nowadays, the quantity of new infonnation being generated is such 
that no individual can hope to keep pace with even a small fraction of 
it, and the problem that we have to face is that of ensuring that indi
viduals who need information can obtain it with the minimum of cost 
(both in time and in money), and without being overwheimed by large 
amounts of irrelevant matter. As W H Auden put it: 'The greatest 
problem of today is how to teach people to ignore the irrelevant, how 
to refuse to know things, before they are suffoeated. For too many 
facts are as bad as none at all.'l 

So, instead of the individual store of knowledge, we have the cor
porate store: the library; instead of the individual memory, we have the 
eorporate memory: library catalogues and bibliographieal tools. And 
just as the individual whose memory fails him cannot pass on wanted 
information when it is wanted, so a library whose corporate memory is 
inadequate will fail in its purpose. 

Knowledge and information 
We may make a useful practical distinction by defming knowledge and 
information: 

knowledge is what 1 know 
information is what we know 
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These pragmatic defInitions are in line with the more conventional 
definitions in the Concise Oxford dictionary: 

knowledge. Familiarily gained by experience; person's range of 
infonnation 

information. Informing, telling; thing told. 
In each case, the fundamental distinction is that knowledge is restricted 
to the individual who gains il, while information is knowledge shared 
by communication. If we record knowledge, then it may be communi
cated at a distance in space and time; we do not have to be face to face 
with the informant as we do in oral communication. This lends further 
emphasis to the concept of the library as the repository of recorded 
knowledge, and the importance ofbeing able to pass on that knowledge 
to whoever needs it, at the time that it is needed. The problems are 
compounded by changes in the way that knowledge develops and in the 
kind of demand that users are likely to place on our information 
systems, as weil as the sheer quantities of knowledge that have accumu· 
lated. 

The growth of knowledge 
In a valuable study carried out for the US Government,' Arthur D 
Little Inc identified three eras of information need. The flIst of these 
was the discipline-oriented era, which lasted in effect from the develop
ment of printing until weil into !his century. This was characterized 
by the division of knowledge into more or less watertight compart· 
ments or disciplines; new disciplines grew out of the splitting up, or 
'fIssion', of existing disciplines as particular aspects grew in importance 
as the result of specialization, and developed into disciplines in their 
own righl. Thus science developed from philosophy; physics developed 
from science; electricity developed from physics; and electronics de
veloped from electricity. In each case, the new subject represented a 
fragmentation of the old, but remained within il. 

The second era, the problem-oriented era, began to assume import
ance in the 1930s and particularly in the Second World War. This was 
characterized by the need to solve particular problems, using whatever 
disciplines ntight be necessary, regardless of whether they 'belonged 
together' or not. A classic example is the invention of the magnetron, a 
device for generating radio waves at very high frequencies, which 
formed a vital link in the development of radar. Conventional 
approaches involved the refmement of existing high frequency devices, 
but were only successful up to a point, and the solution was only found 
when a new team of workers, whose background was in the separate, 
though distantly related, discipline of nucJear physics, became involved 
and started looking for a solution in the techniques of their own 
speciality. More recently, we have seen the development of such 
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subjects as molecular biology, which involves the merging, or 'fusion', 
of disciplines such as physics and biology which had previously been 
thought of as totally distinct. 

We are now entering the third, or mission-oriented, efa, in which 
demands for information may span a whole range of disciplines. For 
example, space medicine certainly requires a knowledge of medicine, 
but in addition involves problems related to space physics, mechanics 
(the phenomenon of weightlessness), diet, hygiene - the list is formi
dable. Clearly the old barriers between disciplines, which began to 
crumble in the problem-orientated efa, have now effectively disap· 
peared, which presents further difficulties in the transmission of 
information. The more remûte new knowledge is from an individual's 
existing range of information, the more difficult it becomes for him to 
comprehend and incorporate into his own store of knowledge. (Try to 
envisage explaining the significance of a bid of 'two clubs' in contract 
bridge to someone who has never seen a pack of playing cards. It is 
obviously necessary to do a lot of spade work before one can even get 
to the heart of the question.) The needs of today's information users 
place demands on our information services far more acute than were 
normal in past eras, and our infonnation retrieval systems must be 
adequately developed to meet these demands. 

Il is perhaps possible to distinguish a fourth era, the polymath era. 
This preceded the discipline-oriented era, and represents the time when 
the sum total of human knowledge was sufficiently small for one man 
to be able to comprehend it ail. This era would be of purely historical 
significance if it were not for the fact that many users of information 
services seem to assume that the librarian is indeed, as has sometimes 
been suggested, the last polymath. In today's climate of what might 
be described as comprehensive specialization, the provision of informa· 
tian services involves teamwork and cooperation on a scale far greater 
than has been corrunon in the pasto No librarian is an island! 

In the light of the preceding discussion, we may see that one 
measure of the success of an information retrieval system is its effec· 
tiveness as a means of transmitting information, ie as a means of corn· 
munieation. Il is therefore helpful to look at the communication 
process itself, and the ways in which it is modified by the library 
environment, but first we must clarify the significance of document 
surrogates, and pinpoint those aspects of documents which are likely 
ta cause most problems in retrieval. 

The importance of catalogues and bibliographies 
Libraries contain information in many different physical forms. While 
for many the book is still the major vehicle for the communication of 
information, for others the periodical or technical report have- taken its 
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to be able to comprehend it ail. This era would be of purely historical 
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place; for yet others, newer fonus such as fIlms or gramophone records 
are the significant items. It is clear that the same work can appear in 
several different physical forms: for example, we may have Shakespeare's 
play Hamlet in book form, as a fIlm, or on a record. The intellectual 
content will be the same in each case, but obviously it is not always 
practical to try to arrange the different physical fonus together. Al· 
thougb it is possible to obtain shelving which does permit titis, it is not 
economical of shelf space, and in sorne libraries might weil be regarded 
as more of a hindrance than a help. 

We cannot therefore rely on the physical arrangement of the items 
in a library to gather together different versions of the same work; we 
have to rely on a substitute - a set of records (surrogates) of the 
content of the library. In addition to the physical form, other factors 
may influence the place where we choose to keep any given item: we 
may decide that it should not be removed from the building, so it is 
placed in the reference section; or it may be suitable for children rather 
than adults, so it is placed in the children's section; or it may be a rarely 
used work which is placed in the stack rather than in the section open 
to the public. AlI of these factors emphasize the importance of the 
records, as opposed to the items themselves, for we can gather together 
in one place the records of items which themselves must perforee be 
scattered. 

Suppose that our library only contains items of one kind, eg books. 
We can now attempt to arrange these in a way that will be use fui, but 
we still cannat dispense with the records. For any particular book 
there will be several ways in which we migbt wish ta find it: we may 
know the author, or the title, or we may need to frnd it because ofits 
subiect. The arrangement of books on our shelves may be by author, in 
which case we shall be able ta fmd the required book if we know 
thor-author, but not if we only know the title or subiect; equally, it 
may be by subiect, in which case we shall not be able to frnd a book 
if we only know the author. But there is no such restriction when we 
consider the records we may make, for we can record a book by any 
and every factor which we think may prove to be of use when we are 
later searching for il. AlI we need is a fIxed address to which each of 
these factors will lead us, sa that we can locate the physical item 
no matter how we approach it. Once again, it is the records of the 
contents of our library which are the essential keys: the corporate 
memory. 

The library's catalogue, however, is only one of the tools which serve 
as the corporate memory. A library containing large numbers of perio
dicals will flot attempt to list every article in every issue it receives; 
instead, we rely on indexes, abstracts and similar bibliographlcal tools, 
which present the same lctnd of opportunity - and the same prob· 
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lems - as the library's catalogue, by enabling us to obtain access to any 
particular item through a number of different approaches. 

Factors which identify 
Sorne of the se approaches identify the items they refer to. For 
example, if we state the number of a patent specification, there will 
only be one item corresponding to that description; if we name an 
author, we immediately limit severely the number of works which will 
satisfy us. Title, edition, date of publication, publisher, are ali factors 
of titis kind. We can therefore give a defmite yes/no answer to an 
enquiry regarding one of these factors; either we can supply what our 
reader wants, or we cannat. A reader who asks for a copy of The 
tempest may not mind very much which edition we give him, but he 
will certainly object if he is given The white devil, even though both 
were published in 1612. An enquiry for AERE Inf/Bib 132 will not be 
satisfied by AERE Inf/Bib 125. Provided we have entries in our records 
which will lead us to the place where we can fmd these items, our 
search is straightforward. 

Factors which do no! identify 
There are, however, other approaches which do not identify the items 
which will answer them. If we are asked for a 'nice detective' we have a 
wide choice of answers, any one of which may satisfy the enquirer. 
More seriously, if we are asked for something on a particular subject, 
we may be able to frnd a number of potentia1 answers from which we 
shaIl have to ask our reader to make his own selection. Because authors 
write from within their own individual nexus of experiences, and 
readers read within their limits, there will seldom be the exact corres· 
pondence that we have with factors which identify; instead, we shali 
have to try to get as good a match as we can between our reader's needs 
and what we can supply, accepting that it is unlikely that we shall 
irnmediately find the same kind of yes/no answer as is possible when we 
can identify. 

Infonnation retrieva/ as a form of communication 
We may consider infonnation retrieval processes as part of the overall 
pattern of communication.3 The most. commonly used model of the 
communication process is that devised by Shannon and Weaver, shown 
in figure la. In this model, we see that a source has a message which is 
to be transrnitted to a receiver; before it can be transmitted, the 
message must be encoded for transmission along the selected channel, 
to be decoded before it can be understood by the receiver. In informa· 
tion retrieval, the sources are the originators of the documents we 
handle; the encoding process includes the choiee of the appropriate 
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words and their translation into print (or whatever medium is used); 
the channel is the document and its progress from originator to user; 
and the decoding process involves the user and his abillty to compre
hend the message in the form in which il is presented to him. The fmal 
element in the model is noise. Noise may be defmed as anything which 
detracts from the fidelity of the transmission of the message from 
source to receiver. Shannon and Weaver were concemed with the 
transmission of messages over telephone wires, but the concept of 
noise, which is obviously relevant to that situation, can be generalized 
to coyer aIl kinds of interference with communication - for example, 
unwanted documents retrieved in answer ta a request. 

Two other useful concepts are entropy and redundancy. Entropy 
is a measure of the degradation or disorganization of the universe, and 
may be used to refer to the degradation of a message by noise; there is a 
mathematical sense in which it is a measure of the rate of transfer in a 
message. Redundancy is a measure of the amount of superfluous 
mate rial in a message which can be omitted without loss of significance, 
and as such would appear ta be undesirable. However, when we take 
into account the lasses experienced through noise in its various mani· 
festations, we can see that a message containing a certain amount of 
redundancy may weil still be comprehensible. whereas one which starts 
off wilh no redundancy may weil be indecipherable as a result of 
relatively small amounts of noise. 

If we consider normal verbal communication, we can see that the 
model (figure lb) is in fact that of figure la doubled, so that the 
original source functions also as a receiver and vice versa. In this situa
tion, a further important element enters the picture: the idea of feed
back. If the message becomes distorted on its way from source ta 
receiver, the receiver can immediately query it (1 didn't quite catch 
that? or, Could you explain that again, please? or What?) Feedback can 
thus reduce the effect of noise and improve the fidelity of communi
cation. 

Unfortunately, when we are deallng with documents, there can be 
little, if any, feedback from user to originator, and any that does take 
place is usually at a distance, for example through correspondence. 
The source has no control over who receives his messages, and cannat 
therefore direct them ta a specifie audience, though he may weIl have a 
fair idea of the likely audience. The receivers in their tum cannat be 
certain that they have understood the messages correctly, or that they 
have located the messages they are looking for. Librarians are aIl tao 
familiar with the user who retums a book with the comment that it was 
not quite what was wanted. Indeed, the situation is in sorne ways 
made more difficult by the interposition of additional encoding 
processes in the library, which then require further decoding processes 
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on the part of the user. We norrnally arrange books by putting a code 
on the spine: a class mark; and we identify them in our catalogues by a 
further series of codes: catalogue entries (figure lc). Many readers have 
difficulty in comprehending these codes; sorne indeed regard them as a 
barrier imposed by librarians to prevent the users from obtaining easy 
access to the items they want and thus ensuring a measure of job 
security. Catalogue entries and class marks can in fact give a great deal 
of information, but there is no doubt that they do form an additional 
complication in the chain of communication, and as such are an addi
tional source afnoise. 

Furthermore, as may be seen from the diagram, we have introduced 
yet another complication. Not only is transmission of the message 
indirect; it is also delayed by being placed in a store of sorne kind. 
A book may be regarded as such a store, as may any kind of document, 
but we are primarily concemed here with the library, as represented in 
catalogues and bibliographies, as our store. In this context, such 
relatively trivial matters as misshelving of documents or misfIling of 
catalogue cards all add their quota of noise to the communication 
process. 

Searching 
Sa far we have considered the passive approach: the library provides 
material, which the readers select in a fairly jndeterminate way. 
However, much of the use made of libraries is actt.: readers come to 
the library seeking information on particular subje~, and expect our 
systems to be able to provide the answers. In this situa:tion, the receiver 
becomes a source, encoding a message in the fonn oran enquiry. We 
now have to disco ver any messages in our store which appear to match 
the enquiry; having found sorne, we can pass them on to the enquirer, 
who can decide whether they match his needs. In the light of our 
response, the enqulrer may modify his message in an attempt ta achieve 
a closer match with bis requirements; in other words, we have a degree 
of feedback in the system, which may enable us eventually ta satisfy a 
request despite an initial failure. This failure may arise from a variety 
of causes: the enquirer may not be able ta express himself clearly, or 
he may not be very sure exactly what it is he needs (if he knew the 
answer he would not need to ask the question!); or our encoding pro
cesses may be inadequate; or the original source (the author) may not 
have made his message clear, or may even have had sorne quite different 
message in mind (for example, the answer to a question from a librarian 
on the optimum number of staff required to man the circulation desk 
may be found in a book on supermarket management). The signifi
canee of this feedback mechanism is discussed further in chapter 2 in 
relation to iterative and heuristic searching. 
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It is helpful to bear this model in mind when considering any infor
mation retrieval system. Are there any factors which tend to increase 
noise? Which is the mûst appropriate channel for any particular 
message? Libraries now take the whole of recorded knowledge as their 
province, not merely the more conventional books and periodicals; 
perhaps a tape-slide presentation or a video tape may be the best answer 
to an enquiry. How accurate are our encoding and decoding processes? 
How much feedback can be built into the system? With these points in 
mind we can be more confident of our ability to achieve the match 
between our readers' needs and what we can supply which we have 
already referred to. The study of conununication has shown that 
it is quite rare for 100% success to be obtained even under optimum 
conditions, while the plays of such authors as Harold Pinter show 
clearly the extent to which we ail too often fail to achieve any kind of 
communication at all. With this in mind, we should strive to optimize 
our information retrieval systems, while recognizing that they are 
always likely ta remain irnperfect. 

Sorne further factors ta be considered 
There is a further set of factors which do not identify particular docu
ments but which are very important in selecting once we have identified 
potentially use fui items. These include physical form - we may have 
the very thing, but only as a microfiche, useless without a reader; 
language - just what is wanted, but in Russian; level - we want an 
elementary introduction, but only have a doctoral thesis; intended 
audience - a book intended for one particular group of people (eg 
fluid rnechanics for civil engineers) may not be weil suited to the needs 
of another group; author's viewpoint - a Marxist history of Christianily 
may offend the practising churchgoer. It will be clear that we can oniy 
consider these factors when we have selected a set of documents which 
appear to match the reader's needs as far as their subject content is 
concerned. 

This book is concerned with a discussion of the problems of optimi
zing our responses to requests for information on subjects. This is not 
ta suggest that identifying factors such as authors' names do not 
present any problems; the fact that il took some twenty years of dis
cussions to pro duce a new edition of the Anglo-American code,4 which 
has since been the subject of continuous further discussion, shows very 
plainly that they do! The problems of subject approach to informa
tion, however. are more severe because they are more indeterminate; we 
never reach the stage of being able to say we have fmished a search 
conclusively. A great deal of research has been done on these problems; 
much more remains to be done. This book is an attempt to show the 
present state of the art, in a way which will be acceptable as an ele-
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mentary textbook; il does not pretend to be an advanced study, of 
which there are many, but rather to give beginners sorne understanding 
of present theories and ideas.5 
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'Theories and models in information retrieval' and 'Information 
concepts for information science'. The Aslib series Informatics consists 
of the proceedings of conferences held by Aslib groups concerned with 
various aspects of information processing and retrieval. The relevant 
chapters in the Annual review of information science and technology 
are also valuable for the student wishing ta pursue the subject in depth. 
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