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Introduction

In 1856 the National Science Foundation made a grant {o Aslib for
the first stage of an investigation into the comparative efficiency of
four indexing systems. This stage of the work continued until March,
1959, and a further grant was made to cover the test programme. It

is from the resulis of this work that the present proposals have evolved.

PART 1

1. Whereas the present project has provided a considerable amount of
information concerning indexing techniques, it had definite limitations,
in particular the environment in which we worked and also the subject
field of the collection that was indexed. The environment was intended
to be that which might be found in an engineering research organisation,
and comparison with the indexing which was done by many such organis-
ations showed that we did simulate the average level. Howéver, it is
obvious that there can be wide variations, and these require to be
investigated to asceriain whether the test results remain valid, Equally
80, it remains a matier of déub'&: whether the results which were obtained
for a collection of documents on aeronautical engineering are applicable

in other subject fields.

2. The ktestiv‘ng techniques which were developed for the ,present projeat
have been adapted so that they may be used on any form of index and be
capable of giving, at a relatively low cost in time and money, performance
figures which are more precise and reliable than has previously been the
case, Such a test method is therefore in itself worth developing and
refining. This can best be done by carrying out more tests on existing
aystems; in the process of doing such tests it will be possible to extend

the validity of our results into other subject fields and environments.
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In addition, and possibly most important, would be the additional bagic
data which is obtained from such tests and which would be of great value

in the main programme,

3. 'The technigue of testing other existing indexes has already been tried
at the Nuclear Power division of English Electric Co, Lid. {Ref, 1}, and
is now being used for tests at Western Reserve University. The method
is to have 200 guestions prepared, preferably by engineers or scientists
familiar with the work of the organisation. These guestions, which would
be intended to be representative of questions normally put to the index, are
all based on documents kuown fo be in the collection. It is also necessary
for certain information to be avalilable concerning the indexing decisions
for these documents and desirable that we should also know the time taken
for indexing and who did the indexing. BSearches based on these questions
are then made by project staff and by both information staff and technical

staff of the organisation concerned,

Full records are kept of the results of the searches and in sach case
the searcher will be endeavouring to locate the source document. From
the number of scurce documents retrieved it is possible to give the
efficiency in recall. From the other documents retrieved in the course
of the searches a statistically valid sample is taken and passed to the
technical staff whe originated the appropriaie guestions. These people
are asked to place each document in one of four groups:-

8. Of no interest
1. Of minor relevance
2. As useful as the source document
3. More useful than the source document
From these assessments it is possible then {o egtimate the relevance figure,

that is, the percentage ratio of relevant documents reirieved {see Part I,
Para. 6},



(2™ )
i

From an analysis of the results of any such test, it is possible to
make recommendations regarding methods of improving the efficiency

and economic operation of the sysiem tested.

4. Basically thie is a technique of testing which could be tried here and
now by any organisation interested in finding the efficiency of their system,
but from a single test or a number of unrelated tests, it would be more
difficult to make any firm conclusions. In addition, the analysis of the
tes‘t results could probably be done most effectively by those who have

been engaged on the present project.

5. A further four or {ive tests would probably be sufficient for the
validity of this method of testing to be accepted and allow the most
economic and efficient techniques to be evolved. For establishing the
validity of the results of the present work in other subject fields, a
larger number of such tests would be desirable. A third and most
important reason for doing such tesis will be to check, in a real life
situation, tentative conclusions reached as a result of our work in the
maln programme and also to obtain supplementary data of a nature that
cannot be obtained in "laboratory"” work. In the present project, for
instance, we reached a tentative conclusion concerning chain indexing
which was quite contrary to generally accepted views. The English Electric
Co. test done on a facet mmlogu& completely confirmed our conclusions,
and has convinced people who might otherwige have been sceptical. The
test on the Western Reserve University, although uncompleted, has
provided information concerning the characteristics of the system which
will influence the approach made in the main programme.

In short, it has been shown that such tests can provide information

both of a confirmatory and an exploratory nature, and can be used in this

way as an integral part of the main pregramme.
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ghould be made {or

6. It is therefore proposed

the purpose of establishing the testi d extending the subject

range of the resulte of the present project., Any other tests which were

made would be i

{ go as to supplement data obtained in the main

test programme.

General Category of Hize of Degree ﬂf
Subject fleld organisation collection detail™
Aluminium Indusirial Alphabetical 50,000 3
Aprvonautical Research {Co-prdinaie 12,600 1
Rubbeyr ugtrial 17, 80,000 3

a0

w
=
(]

Elecirical Begeareh
engineering

Physice Absgira 100,000 2
{general) %muuw
Production 146,600 3

engineering
Shipping G0,000 2
30,000 3

106,000 i

Botany

Fuels{Patenis)
Medicine Research 11.D.C. 10646,000 2
1. Very detailed indexing

2. More detalled than
3. Normal indexing (as usg

yroject)

”“ﬁ

It Is estlmated that for each test project stalf are likely to be engaged
for ten daye In the preparation and actusl testing, with a further twenty-
five days for analysls of resulte. Allowing s working yvear of 230 days,
approximately 14 man-years would be required for the completion of

ten tests.



PART 11

1. The programme which is now nearing completion was limited in
scope, and the main activity in the presen! proposals envisages 2 more
fundamental study over a wider field of descriptor languages. * i may
first be desirable to consider the conclusions emerging from the present

work,

2. Originally the programme proposed the indexing of 18,000 documents
by four descriptor languages, namely, Universal Decimal Classification,
alphabetical subject indexing, facet and uniterm. Certain controls were
built into the indexing covering such matters as indexing time,
qualifications of the indexer and type of document indexed, Essentially
the intention was to produce indexes which were reasonably similar to
those found in normal working situations and the figures given in Table

10 of the report on the first stage {Ref. 2}, show that this was in fact done.

3. The major test programme was considerably larger than had been
attempted in other investigations of this nature, a total of 1,200 searches
being made in all four systems. This testing was done by using questions
which were based on documents in the collection and was heavily biased
towards the ability of the indexes to retrieve a known relevant document.
The searches were considered as complete when the source document had
been retrieved or, alternatively, were abandoned when, the sovufce document
not having been retrieved, it wasmet possible to devise further search

;programmes which could meet ceriain specified conditions. Further tesis

* "Descfiptar language'’ has been adopted as a more precise term for the
indexing method, e.g. U.D.C. classification, Uniterm, alphabetical subject
heading, etc., so that the term "system' may refer to the whole; that is to
the descriptor language plus the physical methods which are used {e. g.

U.D.C. with card catalogue, Uniferm with Peek-a-boo, etc.).



have been made uging different methods in an attempt to assess the
_relevance or non-relevance of other documents retrieved in the searches.
The final report on the testing is now being prepared, buti this section
will, without prgducmg supporting arguments, mention some of the

§

conclusions which affect the proposals for future work,

7]

4. First, it appears that conventional standards of indexing have an

[+ 17

efficiency of around 80% in regard to recall of relevant documents.

If the human error which occcurs either in the indexing or in the searching

were completely eliminated, this figure would rige 1o arcund 30%. This
human error is not co ned with such matters as failure to appreciate

the content of the documents or the slgnificance of the guestion, but

consizsis of misiekes which might reasonsbly have been avolded. An

analysis of 4,000 documents by many other people {see Chapter 7
of RBeference 2}, as well as tests of the kind mentioned in Part I of

of error is not unusual.

B2

this proposal, show that this level

5

5. Most significantly, in the analysis of the {est 'Fesulﬁm we found that
the descriptor language was responsible for only 5% of the failures, or,

to put it ancther way, with only one docurnent in 100 was there some factor
in the descriptor langusge which mitigated against the successiul retrieval

of the document.

6. As stated earlier, the main test programme was concerned with
retrieval of relevant documents and the preceding digcussion of results
does not take into account the guestion of the relevancy of the other
documents which were retrieved in the course of the searches. The
further tests to cover this matter have been difficult, maioly because of
the inconclusiveness of attempiing to declde and obtain agresment on v
varying degrees of relevance, but ‘ihﬁfae tests have shown a definite trend

which has influenced the views on future work. To discuss this it is
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necessary to define the meaning given to two terms, namely ''recall ratio
and "relevance ratic”. "Recall ratio” equals 100 § where C equals the
total number of documents in the collection which have an agreed siandard
of relevance to a given guestion, while R equals the number of those

relevant documents retrieved in a single search. On the other hand,

20

"relevance ratio’ zre L. equals the total number of

docurnents retrisved in a

Ag an lllustration, presume thai
in & given collection of documents, ten are known io have an agreed
satisfaciory standard of relevance. In 2 single search, six of these

documents & 3 another twelve documents which were

s

&
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*
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7. In aaammmmm ion engineering

relevance ratio refers to "nolse”. In the same way as the endeavour i8 to

obtain the mexl szsage with the minlmum of noige, so in a

retrieval system, syour must be to obialn the greatest number of

relevant docums mnm nuraber of irrelevant documents.

Fe )

In the present »

analysis of gome 2,000 of the documents retrieved

by the four ayvsiemns ln 100 complels searches bhas shown quite clearly
that these two requirements are, in the various descriptor languages
which we used, ncompatible. A iypical situation was that recall was
80%, with releviney st 13%:; relevancy could be raised to 40% but only by

reducing recall to 50%.

8, 100% recall can, of course, be oblained if e \dvery document in the

@

collection ia searched for each guestion {not, it should be noted, the

index enivies for every document, but the actual documents). This will,

depending on clroumstances to be discussed later, probably involve a

yaney railo, 2 In essence every document in the collection is
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retrieved in every search. While it is cbvious that no desecriptor
language, however sophisticated it might be, or however detailed the

Indexing, could possibly improve on 100% recall ratic, it might rea

expect to improve the relevancy ratlo. The basic aim of indexing is
therefore shown to be to make this improvement in relevance ratio

without lowering too significantly the recall ratio.

8. To return to the analogy of communication engineering, a descripior

language can be consldered as the eguivalent of a filter. Sufficient is

known of thelr performance so that s filter can be designed to meet

)

given requirement, but there are practical limitations which cannot be
evaded.

10. In hig recent book "On Retrieval System Theory', B. C.Vickery lists

17 kinds of descriptor languages as follows: -

Means of control Field of use

1. No cowntrol, Some amateur slphabetical indexes.

2. Rigid control ~ fixed Some mechanized sy%@ms with

vocabulary of descriptors. limited coding capacity.

3. Confounding of variant word Professional alphabetical indexes,

forma. including Unlterm, and most othey
Bystems.

4. Confounding of {rue synonyms. Ditto,

8.  Confounding of near synonymasa. Some subject heading lists, some
clagsifications, and systems based
on thesauri.

6. Generic descriptors. Many mechanized systems.

7. Speciic and generic deg- Clagsifications, thesauri, some su

scriptors linked hierarchically. heading lists, some mechanized gy

8. Multiple generic links for Some ﬁl&%ﬁicatmns& subject head

each specific descriptor. - lists, and thesauri, 8 few mechaniz
gystems.



9. Categories of descriptor, Faceted clagsifications, some
forming facets. mechanized systems.
10. Semantic factors to represent To some extent in faceled
subject terms, classification, the W.R.U.

system, mechanized patent

office systems.

11. Correlation of descriptors. Many alphabetical indexes, some
classified catalogues, all mechanized
gysiems.

12, Weighted descriptors. Sormae experimental computer systems.

13, Interlocking seis of descriptors.  Alphabetical indexes, classified

14. Regulated sequence of ileal indexes, faceted

desgcriptors. ationg, fixed-field punched
some compuler systems.
15, Interfixing descriptors. Mechanized patent office systems.
18, Hole indicaiors. ' Some faceted classifications, some
mechanized systems.
17. Relational terms. Alphabetical indexes, some faceted

classifications, some mechanized
pystems.,

There are many working examples of the different types of descriptor
langusges, but the results of the present investigation tend {o show that any
variation in different examples of the same type of descripior language will
only be marginal.

11. The main proposal is that we should investigate the efficiency of each
type of descriptor language as listed above, the purpose being to produce a
series of performance curves for each method. The necessity for such an
investigation ls that at present it is not possible to make a realistic assess-
ment of which type of descriptor language can be most efficiently used to
meet a given requirement, elther as regards efficiency or economy. Such

requirements will vary in different organisations; there will be those cases
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where the demand is for the best possible recall ratio, ag for Instance in
2 patent search {the "fall-gafe” system posgtulated by Mr. S. Mewman
{Ref. 3)}, and n satisfactory system might have the performance shown
in Fig. 1.

100
e
s
‘%
%,
N,
RECALL Y
M%vs\%
50 | \ FIG. 1.
%

LY

Y

%

Y
Y
%
kY

)
%
] 51 100

RELEVANCE

There are other slivations where relevance ratio iz of greater lmporiance,

s

&
and a more suliable performance curve would be as In Plg. 3.
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14. It ig therefore intended that this msaiter should be controlled by giving
specificity a definite measure which will be obtalned by relating the gize
of the total collection to the average number of relevant documents Whiéh
can be retrieved In a search. This would assume that the subject content
of the collection was restricted to a single discipline, and the following
table is suggested as giving a measure of gpecificity based on 2 collection

of 100,000 documents,

Number of Relevani Documents Specificily Figure
g - 4 i
§ - i0 2
il - 20 3
21 - 49 4
41 - 100 5
161 -~ 500 8
501 - 2000 7
2001 - 100400 8
10001 - 20000 9
More than 206000 10

Some suggestions have been proposed for defining specificity by
relating it to the number of concepts contalned in a guestion, and we have
congidered this method. While it may be reasonable to do this in comparing
different questions in relation to each other in a given situation, it appears
to be a doubtful uge when attempting 1o obtain such precise values as in this

future proposed work.

i5. It is poasible that the performance curves of descriptor languages
-may also be altersd by the degree of relevance which is demanded. That
ie to say, if it is gpecified that only documents of a high degree of relevance

are required, then the resultant performance curve might be different from
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that produced when the requireraent wag that, in addition, documents of

peripheral interest should also be retrieved.

Automatic Indexing

16. It can be shown that there 1s, at each stage of the processes lnvolved
in information retrieval, dilution of that 100% efficiency in recall which ean
be regularly obtained only by consuliing the whole collection in relation to
each question. A set of Index entries is necessarily something less than
the complete document, for the only set of index entries which can maich
the document is the document itself. The vesulting loss may he duse to

gseveral factors, such as the analysis of the document, the interpretation

of that analysis into concepts, the decigion as to which concepts are re

to the purpose of the index and the iranslation of the concepts into the

descriptor language. In retrieval, the same

the gquestion, although h@ re it is often the case that a seil of search program,

mugi be something more than the question as framed,

17. An attempt has been made to measure these factorsg in the present
investigation and, as mentioned earlier, human error would appear o be
the dominant reason for loss. The failure has been to work consistently to
an unwritten set of rules. The rules were unwritten becaunse, in order fo
cover all eventualiities, such rules would have to be so multitudinous and
complex as to be lmpracticable to attempt to use. However, a computer can
consigtently remember and apply all the rules that can be given to it, and
from the small investigations which we have made, it would appear quite
possible that with machine indexing the elimination of human error would
more than compensate for the ability of the human intelligence to make

sensible decisions concerning index eniries In a situation for which it would

be impracticable to formulate any rules. It is therefore possible that machine



“indexing could reach a level of efficiency, both for recall and relevance,
which would compare favourably with human indexing, While at present
it could hardly be considered to be of equal economic efficiency, the
increased availability of machine readable text or the availability of print

reading machines could materially alter the present situation.

18. A number of investigations on the practice of machine indexing have
been publigshed {e.g. Refs. 4 and 5) and no doubt many others are af present
under wayg* The work thus far has been on a comparatively small scale
and it is difficult to measure it against any accepted present day methods,
or to compare cne technique against another. Work on automatic indexing
appears to be concerned with two aspects, firstly the means whereby ‘t‘he’
computer can select ke:ﬂvords and secondly the means of arranging such
key words to ensure retrieval. We would argue that this second point is
not directly relevant to the problem, since exactly the same considerations
are involved as in a human-operated system. To put it briefly, if for
example, some form of thesauri-type headings is shown to be most
satisfactory in a certain situation with a manual system, then a similar
method should be equally satisfactory in 2 computer. The selection of the
key words {(which may then be combined in some way to form thesauri-
type terms) is with human indexers an intellectual process; if the

Investigations showed that this was a satisfactory method for machine

*We would not for our purposes include in "automatic indexing'' such devices
as KWIC indexes, for in such cases the machine has been presented with a
list of key words {(normally the words which make up the title), and prepares
for print-out a permutation of such key words., Our concern in this proposal
is with the methods that can be used when the machine is presented with

c¢omplete text,



indexing, then the investigation must be to find what instructions can
be given go that, by an analysis of the text, the computer will select key
words which approximate as closely as possible o the terms selected by

the human indexer,

19. The earlier work in this particular aspect of automatic indexing was
concerned with first establishing a method whereby key words could be
S@lécteﬁs end then endeavouring to find whether or not this method
produced useful results. Recent work (e. g. Ref. 5) Ils showing a more
logical trend hy first hypothesising good indexing and then attempiing to
formulate a set of instruciions for the computer which will give
reasonable correlation with the human Indexing. It is because, in the main
part of this proposal, we shall he analysing in great detail a number of
methods of indexing a set of documents, that it would be so valuable to

make this approach for automatic indexing.

Methods to be vsed in the invegtigation

20.  The first requirement is to assemble a basic collection of documents
that can remain constant throughout the first stage of the project. The
number of documenta required for this collection must be large enough
to obtain results of a reasonable statigtical gignificance; it is desirable
that it should not be larger than necessary to do this, since this will raise
the cost of the programme. The most pmm’i:icali. size of a collection would

appear to be in the range of 1,000 40 1 280 documents.,

21. To assemble this collection, we will take some 400 recent research
pepers in the field of theoretical and applied high speed aerodynamics.
Such papers contain, on an average, about five references to other papers.
Letters will be sent to the author or an author of each of the 400 papers,
requesting their co-operation in the project. They will be asked to do
three things, the first two of which will be ag follows : -
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{i) The author will be asked to frame the original gquestion on which
the research was basged, that s to say, the gquestion which at the
time could not have been satisfactorily answered or otherwise
the work need not have been done. In addition, he will be asked
to give, if posaible, one or two other subsidiary guestions which

arcse ln the course of the research.

{ii) The suthor will then be reguesied to indicate the relevance, within
a certain range, of each of the references {excluding books) included

in the biblicgraphy to each of the guestions that he has framed.

22. It will be these references only which will form the bagic collection, and
the original 400 reports will not be included. If half of those to whom  we
make our reguest are willing 1o co-opdrate, sufficient references will be
obtained; otherwige I will be necessary to ask more people. Ultlmately
it is presumed that there will be a collaction of shout 1200 documents and
also we will have a file of é,pp}:miima‘t@},y 400 guestions. For many questions
there will be known to be one or more documenis of a certain degree of
relevance, namely those which were containmed in the list of references of
the report writien by the compiler of the question. However, it is only
by inference that one can say that the other documents in the collection are
not relevant and it will therefore be necessavry for every document {o be

analysed in relation fo every guestion.

23. This analysis will be done by a number of post-graduate students
working in the subject fleld, and they will be required to select any
documents which appear to be relevant to any particular guestion. Such
documents will then be &aém to the appropriate authors and for their third
task, the authors will be requesied to make g decision as to the relevancy
of guch papers to the guestions they have formulated., Eventually there

will be a collection in which every document has been assessed as against



every question, and in which every relevant document has had ite relevan
decided by a person who has recently been closely concerned with the
subiact,

b

24. The next stage will be for the project staff to study each document

epare a concepiual analysis of it.

me ways not unlike &

combination of ke

telegraphic abatrs except that it will

have no allegiance to any de This basic conceptual

analysis will contain ever xing, and will

be used ag the basig for al e of ifs importance to

check to emaur@

the rest of the work, it will be

that it hag been done sai 2 having been

completed, the abjective will be to transcribe 3 basle concepiual analysis
E W

into examples of the 17 ceriptor languages previously

listed. While at this precise, I is not contemplated

that this will Involve seve 8, since many of the var

%,

1 neing fundarment

listed are of a degres of refip
different. The resull is that in many cases the simpler 18 included in ¥
more complex and a change in test procedure would provide information

concerning both methods.

25. In each case, the 400 guestions will be put 10 the completed indexes and
all desired records kept of the resulis of the searches. In order to obiain
the required - data to establish the relationships between recall and relevancy,
It will be necessary to adopt somewhsat different techniques to those used in
the present work. This is due to the fact that the relevance of every document
in the collection will be known for every gquestion but there will not be a single

taken and recorded

"source" document. Fach search programme wiil ]

separately, and the finding of a single relevant documment would not complete



the search, which must continue until every document of relevance has

retrieved.

case.
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The reason for this can best be explained by taking a hypotheiics!

Assume that for a certailn guestion, there are six known relevant

documents.

Seven different programmes are used in the search, Ina

particular descriptor language, the results of these being as follows:~

1st Programme

2nd
3rd
4th
5th
6ih
Tth

2 Relevant + 1 Non-relevant

1 " + 2 "
o +5 i
0 i + 4 R
r + 10 .
0 " + 18 !
Lo + 20 "

These results would give the following figures at the end of each separale

sub~gearch :-

Recall

33%
50%
67%
67%
83%
83%
100%

Relevance
87%
50%
33%
25%
18%
11%

9%

This would enable the following points to be plotted: -
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With a total of 400 question searched this should result in
possibly 1,000 poimé which can be plotted and from which reliable

curves can be obtalned.

26. When these tests have bgen made on all the descripior languages
it may be said that the first objective of this part of the programme
will have been completed, but as in the present project it is certain
that there will be a considerable amount of data which will justify
analysis. Not only might such analysis be expecied to develop basic
knowledge on the characteristics of descriptor languages, but also to
make a contribution to the art of indexing per se, in particular the
question of redundant indexing. Some data has been obtained on

this point in the present work, but it has not been possible to
ascertain with any real degree of precision what might be termed the

profit and loss account of redundant indexing.

27. At this stage also it should be possible to decide which techniques

appear to have the most satisfactory characteristics for adaptation to



O'Connor has already explained (Ref. &)

4 to investigate methods of automatic

utors, Our approach would be

but might a8 use

sthods proposed by others working in the field and

sose againgst the results from human indexing.

this proposal is concerned mainly with

e descriptor m&am@@ rather than with the complete system, in esven

a more specialized sense than al present, where we have been
simulating a real life situation, and undertaking a form of experimental
engineering. In this proposal, where we shall be operating in

artifical conditions, ii might be said that we are going back to laboratory
testing. It is reasonable for this to be done because it is believed

that many of the problems arising from the contiguous aspects of the
work have been solved or alternstively because we now know of simpler

methods for obtaining the required data.

29. To summarise the proposal, the present investigation has resulted

in a definite advance in knowledge concerning the recall efficiency of
indeging systems and has shown the relative importance of the various
factors which prevent 100% efficiency; it has also given some indications
of what can be expected with regard to relevance ratio. We now

| propose o inve-stiggmﬁe this latter fpo‘in’t‘ in great detail, at a number of
different levels of complexity of indexing techniques, conjoin the two
factors of recall and relevance, tif;é the results in with practical matters
investigated in the present work and checked in the supplementary
testing described in Part I, and produée data which will enable the
performance and cost of any system in any environment to be calculated
or conversely to allow a system to be designed to meet any given

performance or cost requirements.
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FINANCIAL REQUIREMENTS

It is proposed that the full-ilme professional staff should include

the following:

{a) Deputy-Director, who would be a senior person with copsiders
experience in the fleld, and would be mainly responsible for

the day-io-day activities of the project.

{b) Senior Assistant, who would also be expected to have conmsider
theoretical and practical experience of indexing.

{c}) Junior Assistant,

In addition, provision should be made for some partvmtime ﬁiaﬁ to
help with particular phages of the 'Wé:s:“;&m‘ Such ataff might include
members of the Aslib Research Staff who could be seconded to the project
work for short periods and who would be particularly useful for their
experience in other disciplines.

The work of the project can be r@ughiy divided into the usual three
stages of preparation testing and analysis, although in this programme
thege siages are less closely defined than in the ?veseé.t’W&rk of the

Cranfield group. Experience suggests that analysis will take considerably

larger than anticipated, but it is felt reasonable to suggest that two years
should be sufficient for the programme. Application ls therefore made

for a grant for $60,952 to cover costs as gdetalled in Appendix I.



1.  Warburion, B., and Heport on the first stage of s test
Cleverdon, C.W, on the Library catalogue of The

Funglish Bleciric Co., Lid., Whetstone.
8

Cranfield, June, 1861,
2, Cleverdon, C, W, Report on the first stage of an

investigation into the comparative
Helency of indexing systems.

Cranfield, September 1960,

Newman, 8. Towards searching with assured exhausiive

9
b

retrieval. Revue de la Documentation.

Vol. 28, pps B-7.

4. Marom, M.E,, and On relevance, probabilistic indexing
Kubns, J4.L. and information retrieval. Jnl. Assoc,
Computing Machinery, Vol. 7, 1880,

pp. 216-244,

(%1
@

Maron, M,E, Auntomatic indexing; an experimental engulry.
Jnl. Assoc, Computing Machinery,

Vol, 8, 1961, pp. 404-17.

6. O'Conunor, J. Home suggesied mechanized indexing
Investigations which require no machines.
American Docwmnentation, Vol. 12, 1961,

pp. 188-303,

&

7. Clgverdon, C. W, Pinal report of the test programme of
| an investigation into the comparative
efficlency of indewing systems.
{to be published).



§i§£{ {Full time)
Asslstant Director
Senlor Assigiant
Jundor Assisiant >

Superannuation & Insursnce 125%

Staff (Part time)
Director
Technical Asslstant
Technical Assistant
Clerical

Consultants
Equipment {permanent)
Suppli@& and materials
Travel

Publication costs
Total direct cogts

Allowance for indirect cost 11%

{Rent, postage, overheads etc.)

TOTAL

Total Programme $60,952

ist Year

$5800
4300
3800
1725

4300
2000
2000
2000
1500

400
400
800
300
29425

3236

$32,661

End Ye ar

s

$6000
4700
3600
1787

2000
2000
2000
1500

200
400
800

BOO.
25487
2804

$28, 291



PROJECT STAFP

The Director of the project would be Cyril W. Cleverdon.

Mr. Cleverdon was st Bristol Public Libravies from 18632-1938, and
then Technical Librarian st Brisitol Asvoplane Co., Lid., from
1938-1248, before taking his present appointment as Librarian of The
College of Aervonsutics, Cranfield, From his work in 1853 with
Thorne on testing of information retrieval systems grew the propossls
for the original project which is now nearing completion and for
which Mr. Cleverdon has acted as Director.

The Deputy-Director would be My, J. Mills, who is at present
Senlor Lecturer in the Department of Librarianship at North-West
Polytechnle College, London. From 1848-1952, Mr. Mills was
Librarian of the City of London College, whers he was one of the
earliest users of the Bliss Classgification. A founder member of
the Classification Research Croup, Mr. Mills has been recognised
for many yesrs as a leading fgurs in the field of classification and
indexing, and is the author of numerous papers on the subject.

Among the assistanis would be Mrs. B. Murdoch (formerly
Miss B. Warburion), who hag been engaged on the present project
for three years, and Mrs. J. Alichison {formerly Miss J. Bimns)
who is aleo well known for her work on indexing and who has been
engaged o the present project for the lsst year,

No definite decislons have been isken regarding the other posts,
but it is known that persons with suliable gualifications would be
interested in joining the project group.

On the consultative commiites would be Mr. Brian Vickery, who
18 internationally known for his work in the fileld and who has been

clogely connected with the present work since its inception.



