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. Chapter 12

COMPOSTTION OF USER_AND CONTROL GROUPS AND THE
ANFORMATION USE IIABLTS OF USERS AND CONTROLS.

Onec of the major aims of the SDI InVQstigatjon\was to
discover the effect that provision of an SDI service might
have on the usc made of information by recipicents of the
service,

The method adopted was that of a questionnaire (Appendix
12A) sent to participants in the Investigation before

the start of the SDI service to establish thoir use of
information at the time. This same questionnaire was
again scnt to participants when they had been receiving
service for some 12 months. Tt was hoped in this way to
establish the pattern of information usec before and after
‘the scrvice and thercefore to ascertain the changes during
that period. Since the questionnaire was also on cach
occasion scnt to a comparable samblu of people who did
not receive the service, it was hoped that il would be
possible to isolate those changes which were unique to
the recipients of the service and thus, presumably, duce
to the cffect of the SDI Service. -
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In ordes to remove avoidable bias in the answers, the
first questionnaire was sent to a random sample of clec-
tronics rescarch workers and only after return of the
questionnaire were the respondents assigned to either the
User or Control group. Similarly no mention was made of
the SDI Tnvestigation in the covering lotter (Appcnd;x
12B) which purported to be a general survey of information
usc by clectronics rescavch workers and was signed by
Mr. T. M. Aitchisoun in his capacity as Manager, Information
Rescarch for [INSPEC.

It should be pointed out that all commumications relating
to SDT throughout the Investipgation were signed by Mr., P,
Clague as Manager of the SDI Investigation.

After return of the questionnaire those pceople who were
assigned to the uscer group werce sent a letter Lnviting
them to take part in the Investigation. Those assigned
te the Control Group reecived no further communication
until the questionnaire was repeated up to two and a half
years later. ‘

The period during which the first questionnaire was

distributed lasted approximately from June 1967 to April 1968.

This rather long period is explained by the fact that
collcction of the required user and control groups took

a long t.ime and it WdS,COHtlHUdL]y necessary to approach

new people.

Becausce of this long period, and the fact that enrol Ling

of respondints into the user group went on at the same

time, it is possible that the link between the ques tionnaire
and the SDI Investigation may have become apparert, but

it is not considered likely that ths would have dtfoctod the
samplce seriously.

The  questionnaire contained 22 questions, the first six of
which were intended to discover the characteristics of

the respondent c.g. information on his age, qualifications,
status, type of rescarch done, ctc. The next seven ques tions
(Nos 7-11) were intended to dleOVOP something of the
respondentts attitude to published information c.&. whethenr
he thought publisheoed dinformation important to him, whether
he considered he was adequately informed, and whaL problems
he encountered in keeping abreast of information.
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The last series of questions (Nos 12-21) were concerned
with the respondent'!s use of libraries, technical and
scientific periodicals, and abstracting and indexing
services, and the amount of time spent in information
gathering.

A few of the questions were open-ended. The coding
catcgories for most of these are shown in the results
in Appendix 12C. However the categories for questions
3 and 4 arc given in Figure 1 bclow.

Figure 1. Coding of open-ended questions

Question No. 3 Position held by respondent

Category 1. Section Engine<sr; Tcam Member; Design
& Development "nginecer; Physicist;
Application Eigincer: Rescarch Engineer:
Rescarch Physicist; Systems Engincer.

Catcgory 2. Principal Scicntific Syuff; Senior
Scicntist; Senzor Engineer; Senior
Physicist; Senior Test Engincer.

Category 3. Leading Scientific Staff; Group Leaders;
Scc .ion Leaders; Leading Staff; Project
Leader; Team Lecadexr; Section Head.

Categrry 4. Department Head; Chief Engincer;
Assistant Chief Engincer; Director;
Chicf Physicist; Chief Scientistj; Chief
Designer; Manager; Consultant: Advisory.

Question No. 4 Subject of rescaréh

1. Microwave theory and techniques including microwave
tubes and microwave semiconductor devices.
~ .

2. Quantum clectronics, quantuﬁ optics, lasers,
laser applications.

3. Semiconductors and microclcctronics.

4. Radar systems and equipment.

12 -3
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) "‘l"“(‘()lllllllllli('qll-i()llh’, radio and television,

OGo . Antennas and propagation, .Lolu)5|ﬂlv|w\, troposphoeyre.
7.,’Plasmas, £0s discharges.,

8. Electron optics, clectron tubes, neutron tubes.

9. Computers, data processing, pattern recogni tion.
10.  Control theory and systoms,

1. Solid state materials and phenomena (oxcluding
somiconductors). ;

12. Miscellancous (cnvironmentnl engincerving and
testing, weapons systems otc,

13. Not stated by respondent.,

Results

The original number orp beople in the user and control
8roups who returnced the firsp Questionnaire was approx-
imately 1200 comprising roughly 600 in cach froup.

“hen the questionnaire was repeated some two to two-and-

a half years Iater only a proportion of the 1200 sent in
replies, In the casc of the users, questionnakires were
sent to the 450 or $0 who were still actively participating
and from these 319 replies were received,

In the case of the controls, questionnaire wore sent to
all who had replicd originally and 280 replies were
received,

Since, owing to pressure of work, no follow-up letter was
sent to chase non-replies, the percentage return was ood,
particularly for the controls since there had been no
contact with them for well over two years.

Thus a total of 599 people replied to both questionnaires
319 uscers and 280 controls,

12-4
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Aruitoxt provided by Eic:

The summarized resul ts
shown in Appendix 1 2C and for the
in Appendix 12p. The answers to cach
ulated for the samp Le as a who Lo,
and the usor {frroup,
andg industry sub-groups of each.

Detallod analysis of the
szhject ¢f o Scparate
421 the Appondices

study.,
are as follows:-

Information Use Questionnaire -

for
and for Lh(\luniversity,

questionnaire rotuns

for the Cirst questionnaire asre
second questionnaire

question are tab-
the control group
Jovernment,

arce the

The tabulated data iven

Content ot Tables

Table NoJ 1 Composition or sample of

by agre.,

Users and controls

2 Composition of sample by qualifications.

3 Composition of sample by
i Composition or sample by

5 Compos . tion of sample by

- for coding sce Figure 1

6 Compositiocn of sample by

7 Views of sample on

position or status
resecarchh role.

subject of research
above.

type of rescearch.

the dmportance of Keeping

abreast of new published work.

8 Vicws or sample on' whe gher

they manage to

keep abreast ap published work.

9 Difficulty experioenced
relevant articles.

by sample in discovering

10 Di.riculty in oblaining material.

11 Difficulty in finding time to read material

12 What attempt is
a literature scearch,

13 How confident arc members of the

they do keep informod.

12~5

made by users to carry out

sample that




1 Types of library used by the sample
15 Frequeney of use of the Library service,
16 Location of the library uscd.

17 Number of periodicals used regularly by the
sample. *

. 18 Techhical, periodicnls considered mosd important
19 Abstracts Journals usad,
20 Time upent scanning or reading tochnical intormat . on,

21 Tim spent reading and assimilating technical inferm-
ation,
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Chapter 13 ﬁ

THESAURUS DEVELOPMENT AND DOCUMENT INDEXING

L

Work on the Investigation began not long after the publica-
tion of the first cdition of the Engineering Joint Councilts
Thesaurus of Enginecring Terms. It was natural, therefore,
to seck Lo use this as the controlled vocabulary for document
indexing and profilec compilation. However, it was quickly
apparent that the EJC Thesaurus was not an adequate tool
for indexing the very detailed subject matter of documents
in the ficld of electronics research and that it would be
necessary to supplement it considerably. As a result it was
decided to construct a thesaurus on cards to cover our
particular field of interest and to incorporatce into it such
terms from the EJC Thesaurus as met our requirements. The
same system for Narrower Term (NT), Broader Term (BT), USE
and Used for (UF) refercnces was adopted. Related Term (RT)
reference was not, in general, adopted. Tt was felt that
proliferation of RT references, whose precise relation to the
term in question was unclecar, would be time-wasting and
unhelpful and it was hoped to restrict the usc of such cross-
references to terms actually found linked in profiles. This
was, in fact, never done, and the types of cross-reference

. . used in the thesaurus were kept to NT, BT, USE AND UF.

Addition of terms to the thesaurus was determined by the
requirements of the documents ‘which had to be indexed and
of the information requirements from which subject profiles
had to be compiled. The major concern was to expand the
thesaurus to cope with these requirements as they arosc and
to fit new terms into the existing structure. This
naturally recsultéd in a somewhat uneven growth, depending
on the arcas of particular concern to the Investigation and
little attention was paid to any polential use it might have
as a general-purposce tool for indexing material in the
general fiecld of clectironics.
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In compiling the thesaurus we were fortunate to have access

to a draft thesaurus developed by Jean Aitchison in connection
with @ revision of the printed indexes to Electrical and
Electronics Abstracts.

Pre-coordination of terms

The major problem, as with all thesaurus construction, was to
decide the optimum degrece of pre-coordination of terms. The
aim to produce the smallest thesaurus which would allow

the subjects. of interest to cach user to be distinguished
from those in which he had no interest. Thus, if ecvery user
intercsted in transistors was interested in all "types of
transistor, thdén inclusion of the species of transistor in
the thesauris was not necessary. However, if any user was
interested in a particular species that species had to be
capable of being distinguished in the thesaurus.

In- general, as terms were required for document indexing or
for profile compilation, they weré added to the thesaurus
after a check that no suitable term was already present in
the thesaurus. Some attempt was made to control the
proliferation of terms that would have resulted from the
inclusion of highly-pre-co-ordinated terms. This was done
by examining cach candidate term to discover whether it
could be adequately represented by a combination of two or
more cxisting broader terms. The test for adecquacy was that
a document dealing with the subjrct of the specific term
should provide useful information to a person intecrested in
the subject of one or other of the general terms used in
its placc. Thus, the term "Colour Television Rececivers"
"could be represented by the two terms "Colour Television™

and "Television Receivers" since
TV or TV receivers would also be
rececivers. On the other hand,in
Lasers it was thought preferable

somecone intecrested in colour
interested in colour TV
the casc of Gallium Arsenide
to keep this as a single

term since somconc interested in gallium arsenide would
probably not be interested in the many articles describing
gallium arsenide lasecrs. )

This fairly simple rule-of-thumb helped to restrict the
number of individual used terms in the thesaurus. However,
at least in ths carly stages of thesaurus building, therc
was a tendency to use single terms where later experience
(and the rule) would have dictated a greater degree of
pre-co-ordination. Thus, initially, a concept such as
capacitance mecasurcment was dealt with by the use of two
single terms "Capacitance" and "Measurement". The liability
of this practice to cause falsc coordinations in the secarches
soon became apparent and as a result therec began a tendency
to prefer the more specific terms.




Specificity

This tendency was reinforced by the practice of allowing
the stated informz ion requirements of users to dictate

the level of specificity of ‘terms. That is to say that,
unless some obvious advantage could be seen, it appeared
best to adopt terms which directly expressed the real
requirements of users rather than to produce an unnecessary
complication by generalising or translating the terms.
This, of course, does not affect the question of synonym
control, -

The tendency to include very specific terms in the thesaurus
did, however, considerably increase the number of terms in
the thesaurus and consequently the number required in
profiles. This Lrought trouble in that the system had been
designed for profiles having a maximum size of appreximately
one hundred terms. The considerable increase of specific
terms which might otherwise have been dealt with by coordina-
tion of two or more existing terms increased the number of
terms required and in some cases the limits were exceeded.

This situatioh was resolved by adopting !'posting-up! in the
indexing of documents, ie assigning the general term as well
as the specific term in certain cases. This was done for
such terms as Filters, Amplifiers, etc. Thus, where a user
was interested in all types of filters his profile needed to
use only the term Filters whereas before posting-up was
adopted all the specific types of filter had to be included
in the profile. (The 'posting-up! terms are listed on

page 5).

Growth of the thesaurvs

The maximum size of thesaurus estimated Tor in designing the
computer system was 4,000 terms, not including lead-in terms.

As expected the growth was very rapid in the early stages of
profile compilation and indexing of the test document
collection., Thus, after only four months the the saurus
contained some 1,500 terms and this figure had risen to some
2,600 terms after ten months. By, this time virtually all of
the 600 profiles had been compiled and approximately 600
documents had been indexed. Figures 1 and 2 show the growth
of the thesaurus in the period July 1967 to.June 1969,

From November 1968 the addition of terms is almost entirely
due to the demands of document indexing and it is noticeable
that in the following six months some 250 terms are added,
ie approximately ten per week. This rate of growth may be
higher than in other 'areas since many of the terms represent
new solid-state materials being synthesized or investigated
for their electronic .properties-




Owirg to the fact that profile compilation and documeut indexiag
was carried out by the one team of indexer/Analysts who had
immediate control over the thesaurus, necessary additioxs and
modifications to it could be carried out quickly.

As a result when failure analysis was performed it was feund
that relatively few failures could be attributed directly to
the thesaurus. In fact only eight percent of Reecall and
Precision failures were so attributed.

The good performance of the SDI Thesaurus was also confirmed
in the Comparative Evaluation of Index Languages study (INSPEC
Reports 70/0: and 70/02) where the SDI controlled languages
was found to perform better than any of the other index
languages which were studied.

Document indexing

Documents were indexed by assigning to them a set of appropriate
descriptors selected from the thesaurus. The procedure was to
scan the document or the significant portions of it, eg title,
abstract, introduction, conclusion and references and to isolate
the significant concepts with which the author was concerned.

At this stage the aim was only to record the significant concepts
and in general the language of the document was used to describe
these concepts. .

The natural language terms were recorded on the left-hand side of
the indexing work sheet. In the subsequent operation the natural-
language terms were translated into the controlled terms of the
thesaurus. In the majority of cases the appropriate controlled
terms were already present in the thesaurus with cross-references
or lead-ins from the natural-language terms. In many cases, of
course, the natural-language and controlled-language terms were
identical. Where the concept was caterecd for by an existing
thesaurus term the appropriate term would be entered direct on

to the document input sheet (Figure 5) and the corresponding
number written on the right- hand side of the document indexing
sheet (Figurc h) to show what term had been used to represent

the natural-language term.

Where the appropriate term to represent a natural—language
concept was not specified in the thejaurus, the indexer wrote
opposite it ¢n the right-hand side of the index sheet the
suggested additional entry to the thesaurus to cater for the
new term. The document, document input sheet and indexing
sheet were then passed to the thesaurus controller who
approved the new entry or discussed it further, entered the
appropriate term in the document input sheet and arranged for
the thesaurus and the computer descriptor file to be updated.

Copies of specimen sheets from the Descriptor File are given

in Appendix 13A. Author names and journal Coden also appear
as descriptors in this list.
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All the indexing was done at the level of specificity of the
document, c.g. an article on the deterioration of insulating
materials caused by gamma radiation would be indexed under
Detcerioration, Insulating materials, and Gamma rays, not undex-,
say, Radiation effects, Insulating materials and Nuclear
radiation. At the same time the indexer was free to include
other more general terms if he thought them likely to be useful.

As mentioned previously, in certain cases posting-up to
generic terms was adopted. These were additional to the more
specific terms arising from the document itselt. Posting-up
was, in fact, adopted largely because of problems caused by
the limitaticns on the size of profiles.

! Postins-up Terms

; Semiconductor devices, Semiconductor materials, Oscillators,

’ Amplificéation, Control systems, Communication systems, Modula-
tion Lasers, Gases, Metals, Aerials, Filters, Alkali Halides,
Rare Earths, Pulse modulation, Microwaves, Alloys, Radar,
Waveguides.

Exhaustivity of Indexing

e Kand

The number of descriptors to be assigned per document was

not laid down, but was left for the indexer to decide.
However, in the light of experience during the initial stages
of the Investigation it was generally agreced that the significant,
indexable concepts in the average document were not likely to
require more than 10 descriptors. In fact, as will be scen
from Figure 3. the average number of descriptors assigned

per document was rather less than this. 1In the period from
week Ol fto 025 inclusive an average of approximately eight
descriptors per document were assigned. These figures in all
cases exclude author descriptors.

At week 02€ a change had to be madce in indexing practice owing
to a very large increcase in the number of documents to be
indexed. This arose as a result of the ending of various
industrial disputes in the USA which had held up suppliecs of
journals. To cope with this sudden “inflow of documents it

was necessary to restrict the number of index terms assigned
per document. This was less to save the time of the indexers
than to allow increcascd throughput by the tape typist. (Thc
capacity of the tape typewriter was at all times a serious
limiting factor in the sybtcm)

To increasc throughput the indexers were asked Lo restrict

the number of terms per document to not more than five except
in cases where this would result in obviously inadequate’
indexing. The five terms did not include any additionai terms
required to fulfill the reguirements of posting-up.




The inflow ol documents continuced Lor a considerable time

at o mueh higher level than had beoen cxpected so that what

had been adopted as o temporary cmergency measure persisted
for approximately threc-and-a<half months. At the end of
this time the restriction was litted but the average number
of terms assigned thercafter never reached the previous level.
The recason for this was probably partly, by the now, ingrainedd’{
habit of reduced indexing and partly refinement of the

indexing as a result of system performance analysis.

The average number of index terms assigned per documenti over
the course of the operational service is shown in Figure 3.

Descriptor file printout

With prolonged use of the thesaurus the need for indexers to
look up terms in the card file diminished. However because
the computer validation check on documents input to it
insisted on use of the exact form of word (i.c. would not
accept singular for plural or vice versa) it was necessary
in many cases for the indexers to check the form required.

To facilitate this checking each indexer was provided with

a regularly updated print-out of the Descriptor File used

by the computer for the validation check (sce Appendix 13A).
This undoubtedly helped to reduce the incidence of

crroncous forms of descriptors and saved time. At the same
time it led to a tendency to use it when consultation of the
full thesaurus would have becn more appropriate. For example
an indexer faced by the concept *Modulation! in a document
might check the Descriptor File printout to ensure that this
term was present whercas consultation of the thesaurus would
have shown the Narrower Term 'Elecctrooptic Modulation! which
might have becen more appropriate.

-

This lecads to consideration of the valuec of the thesaurus
in the SDI systcm.

Without doubt the deveclopment and maintenance of thesaurus

is a very large task requiring considerable experience on

the part of the person responsible and a great decal of
associated clerical work. The most valuable assistance it
provides in rcturn is a record. of the decisions made in
coding particular concepts, c.g. "Colour television receivers
Usc¢ Colour television + Television receivers", since without
this record a varicty of wvariant codings could be applied,
c.&. Colour + Television + Receivers, Colour reccivers +
Television etc. This record allows Indexing of documents

and compilation of search profiles to use the same coding
and thus iIncreases the chance of relrieval.
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In other respccts the thesaurus is perhaps less useful than

is somcetimes supposed. Control of Synonyms, which is one of
its accepted virtues, is of course important, but the incidence
of true synonyms in science and technology is low, particularly
when dealing with a relatively restricted field. Where two
words exist to cover the same'meaning it is often because

they are not truly Synonymous over the full range of applica~-
tions, even if it is only that an engineer will tend to use one
form and the pure scientist the other. Where true synonyms

do occur, eg aerials and antennas, this fact is usually wel.
known to both users and operators of the system.

Recording of relationships is. also a useful function of the
thesaurus, showing Broader Terms, Narrower Terms and related
Terms. However, many of the BT and NT relationships are self-
evident and many of the RTs are unsatisfactory in that the
relationship is ill—definedf

Many of the lead-in entries are almost redundant, being of
the type, 'Filters optical, Use Optical filters'. The type
of lead~in which is needed is 'High field microwave oscilla-
tions in bulk semiconductor materials'® Use 'Gunn effect!',
These are, of course, much more difficult to include and use.

All this is not to dispute the need for some of this informa-
tion to be available to users of the system but to cast doubt
on whether much of the information contained in thesauri is
not redundant. This takes considerably time and effort to

add to the thesaurus but serves often only to mask the much
smaller number of entries which carry really significant
information. .

It seems possible therefore that more examination is needed of
the real role played by the thesaurus in document indexing and
search-profile construction and of the form in which it can
most efficiently and economically meet these requirements.
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Figure 3.

Lverazze number of index terms assigned .per document during

the weekly operatioral service period

Week Number Average humber Week Number Average Number

of Terms of Terms
011 6.8 : 035 5.1
012 7.4 036 5.2
013 | 9.1 037 5.0
014 9.0 "~ 038 4.9
015 8.2 039 5.7
016 9.0 040 5.7
017 8.8 041 5.7
018 9.0 042 6.0
019 6.8 043 5.3
020 7.3 | 044 6.1
021 7.6 045 5.8
622 " 6.5 046 6.2
023 7.6 047 6.4
024 7.4 048 5.9
025 7.7. 049 6.5
026 5.8 050 6.3
027 5.4 051 6.0
028 - 5.3 052 : 6.7
029 5.3 053 6.3
030 5.3 054 5.4
031 5.1 055 5.8
032 5.0 056 8.1
033 5.2 057 7.4
034 5.2 058 6.9
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Chapter 14

PROBLEMS OF PRINTING NOTIFIGATLON CARDS AND
ASSESSING NUMBERS REQULIRED FOR EACH DOCUMENT

In any SDI system it is desirable, from the standpoint of
cost, that the tutilisation rate! per item of information
input should be high i.,e. that the average number of relevant
notifications produced Per document should be large,

At the same time the utilisation rate may af'fect the method
used for producing the document notifications. For example
in a system operating with a small data base within a
restricted subject ficld, the number of notifications per
individual document may be very high. In such circumstances
it may be thought more economical to produce multiple copies

of the same information for despatch to the users by mecans
other than a line printer.

The considerations leading to use of duplicated notifications
in the SDI Investigation included the cost of line printer
output, but the major consideration was legibility and
appearancce of' the notifications. T+t was thought that cards
printed using typewriter upper and lower case would be much
more attractive to users than computer upper-case printout.

Use of duplicated cards did however cause Problems, since the
notifications for each user had to be individually selected
from, in this case, a sct of approximately 300 cards. This
'is undoubtedly a time~-consuming task requiring considerabl.e
care ‘'to avoid seclection of incorrect cards. The error ratce
was in fact surprisingly low bul this can only be attributed
to the great care taken by the clerk responsibie.

However the chief problem in use of duplicated notifications,
even in a system wherce the number of documents input to cach
run is relatively small, is that of determining how many
notification cards to produce for cach document.,
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Obviously this is most casily done after the matching run
has been completed, when, if the computer is producing
adequate statistics, the number of notifications for cach
document will be known.

Such statistics were not available from the SDI program

suite and thercforc this option was not open. However

even where this facility is available the information is
rcally required carlier than the c¢nd of the matching run.

To ensurc that notifications are¢ as current as possible it

is essential that the duplication of notification cards and
the computer matching should be carriecd out in parallel
rather than serially. In the SDI Investigation, production
of the notification cards could in fact commence before
despatch of the document tapes to the computer and in {seneral

all cards were rcady by the time the matching output was
re turncd.

In the carly weceks of the investigation, counts were made of
the numher of notifications per document to decide how many
notification cards to producec.

The results are shown in Figures 1l and 2.

It can be seen that the distribution has a considecrable tail
and that some few documents feature in a hundred or more
notifications. It is fairly simple to work out the number
of cards that must be produced to cover a given percentage
of cascs but is is not a simple matter to print extra cards
for particular documents and the complication causcd in
sclection and despatch by waiting for extra cards to be
produced is very considerable.

An examination was thercfore made of the documents which
werce found to require more than 70 notification cards to
discover whether they were on particular subjects which could
be given special trecatment. The distribution of such
documents in weeks 011-014 is shown in Figure 3.

The majority of these documents related to 'microwave semi-
conductor devices! and to tintegrated circuits?! both of which
subjects werc of interest to a large proportion of users.
Since it was obviously wasteful to print cnough notification
cards for each document to cover all expected demands it was
decided to print 50 cards for cach document and 90 for thosec
in the popular subjecls. Even Lhis solution, which was still
wasteful in cards, did not mecet the problem entirely and
significant trouble was encountered in running off additional
copies of cards. -

-2 P —




It is always likely that in any SDI service the frequency
of notifications of individual documents will have a
distribution similar to Figures 1 and 2.

Apart from the problems of selecting individual scts of cards,
there will always be difficulties in dealing with the long
tail of highly uscd documents. Short of accepting the delay
invelved in waiting for statistics of document notification
frequency, it is likely that, even with a fairly restricted
data base, the extra computer print-out cost involved in
printing individual notifications for cach user will have to
be accepted.
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RECALL AND PRECLSION PFATLURE

An cxamination of the rcasons why relevant documents were
not sclected by profiles (Recall failurc) and why irreclevant
ftems were sclected (Precision failurc) was made using data
from wecks 014 and 023. The material examined for Precision
failurc compriscd documents notificd to a sarnle of 48

users in thesc two wecks, but marked by them as X (not rele-
vant).

In the study of Recall failure it was decided to analyse
those docuients “in weck 023 which Lhe user's profile had
failed to sclect but which he had marked as R1 (highly
relevant) on the sample list of documents submitted to him.
The number of partially relecvant (R2) documents marked wvas
large and would have taken too long to analysc if the same-
sized sample of users had been relained.

For tLhe documents of week 014, users had not been asked
to differentiate between highly relevant and partially
relevant documents and, therefore, only a single relevance
marking was available. To reduce the number of documents
requiring analysis only a sample of the 014 documents was
included. The results of the study were calculated us.ing:
both the mixture of 023 and 014 documents, and highly
relevant 023 documents alone.

‘,
Chapter 15

i
Failure Cateporics -
. A number of possible reasons ['or failure were isolaled,
classified primarily by whether the failure was onc of




el

or Precision, and sccondly by whether il was causcod
by deficicneics in the scarch profiite

» in Lhe document

indexing, or in Lhe thesaurus. The caterprories were as
ffollows:

Recall Failures

a)

c)

Due Lo profile

RPF 0 Subject of document is considered to be outside
the scope of the user's stated informalion requircments.
Cannot truly be considered a Cailure of the svstiem.

RPF 1 Document obviously falls within the user's

stated requirements, Scarch profiile is defcctive.

RPF 2 Document deals with a subject which might

recasonably, particularly with the benefit of hindsight,
have been assumed to fall within user's requircments.

RPF_3 Subjecl of documeni falls within the user's
stated requirements but the partiicular rcquirement

is so general or vapue that it  was deliberately
omitted in view of likely adversc cffecl on Precision.

RPF 4 Other causcs of Tailure e.y;. logic statement
of the search profilc is too restrictive to sclect

the documcent.

Documenting indexingr railurcs

RLF 1 Failure to index a concepl which is obviously
present and important in the document.

RIF 2 Failure to index a concept which can be scen
to be present when studied in the Llight of a
particular user's interests.

RIF 3 Failure to apply automatic 'posting-up’
to a Broader Term as laid down for certain lLerms.

RLF 4 Other indexing failures.
Thesaurus
RTF The particular index tLerm assiyned Lo the

document was added to Llie Thesaurus alfter the
last updating of the profile.

15~2
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Procision 49 hires.,

-
-

i) Due Lo profilo -7

PPI .0 Document appears to meet the user's stated
requirements.  Further communicat ion with nser is

needetd to discover his reason for marking it non-
relevant. .

PPF I Document retrieved by Talse co-ordination
ie. ‘combination of terms specified in profile has
unexpectedly selected irrelevant document.

PPF 2 Deliberate loosening of profiile, intended
to secure good Recall performance, has caused
expected Precision failurec.

PPF_3 Other profile failure.

b) Document indexing

PPF O Poor indexing cg. misunderstanding of subject
of document; use of wrong index term.

PPF 1 Over-zealous indexing. Indexer has included
minor aspects of the document in his +dndexing.

PIF 2 Automatic posting-up to more general term
has caused retrieval of an unwvanted fringe document.

¢) Thesaurus

PTF

Index term available is Loo wide and does not allow

distinction to be made between relevant and irrelevant
concepts,

Anal- sis
g StS

A total of 199 dccuments from weeks 01l and 023 were analyvsed
for Recail failure and '33 for Precision failure. The sample
of R1 documents for week 023 contained 59 [or Recall failure
analysis ond 93 for Precision failure analysis.

The results arc shown in Figs. 1 and 2.
An alternative method of analysing the resulls was used which

involved looking at the failures and assigninge them Lo the
following categories:

b) Failure of nser-system interaction :
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2) Operaror error or deficiency.

3) Swings and roundabouts effect caused by the inverse
relationship hLetween Recall and Precision.

4) Thesaurus/system

Fach of the RPF, PPF ¢hc. categories was cxamined and
assigned Lo whichever oi the above four calerories seemed

most closcly related. The resulls of this reclassilical.ion
arc shown in Fipg., 3.

Results and Conclusions

The relatively small number of failures analysed in the

study and the faci that Lthey are drawn from two weeks means
that the values for each type of failurc may not be entirely
typical for Lhe system as a whole. However, it can be clecarly
seen from fipgures 1 and 2 thai failure in both Recall and
Precision is overwhelmingly associated with the scarch profiles.
The fact that almost 40 percent of Recall failures could be
attributed to docnments marked by the aser os relovani

being considered outsicle the scope of tiie nseris informntion
requirements, presupposes a considerable sap between e Hnser's
view of his requirements, the subjects of' the documents o
marks as relevant, and the SDI staff's ideca of his requirements.
On the other hznd it is not likely that the problem arises -
simply through too narrow an interprectation by the SDI[ stafr

of the user's requirements. Rathcer it must be considered

a pencral fault of Lhe svstcm.

The philosophy adopted in profiic compilation was to trealt
the user's information requirecments. .as a whol¢, rather than
to ask him to restrict himself to one or two highly specific
aspects. It was felt that the sort of specific scarch .
request put ferward by a user to a retrospeclive searching
system may not be the form to represent his continuing nead
for current-awareness information. Lf orne assumes that his
currenl-awarencss needs will be more freneral than his
retrospective scarch request and will have a core of ‘highly
specific interests surrounded by ouler layers ol more {reneral
and less-defined interesis, then a problem arises - what
portion of these interests shiould an SDI profile altempt

to cover.

One common approach is Lo concenlrale on the hipghly specific
core inlecrests, This Lends Lo produce a well-del'ined sceareh
profilce of the same type as Lhe relrospectlive secarch roquest.
This of cous<: works well for pecople c.ir. rescarch scicenlists
who arce workhing on a hiphly specific arcea bul may be less
satisfactorv fcr the engrincer who may need a variely of
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information on different aspects of a number of fields,
The hasic problem is that it is very difficult to arrive
at the pure statement of the user's real needs since he
normally has to be guided un the method of prezxenting his
needs to the system. The cexamples provided to fiim force
him to adopt a particular view of his requirements which
may or may not reflect his own view. Thus the information
requirements of users of the INSPEC SDI scrvice were of an

‘entirely different type from those expressed by, for example,

the users of the UKCIS service (ignoring the obvious
difference of subject). oo

It could be argued that Lhe information requirements
statement given by INSPEC users reflected more nearlty their
{ull needs, but this can only be considered a- virtue where
thn system serves these nucﬂsf§atd§factorily.

A consequence of Lhe attempt to cower the full ramnge of
informa*isn requirements of a user is that it document marked
relevant by a user must be consirered relevant to his
information requirements, and therefore, failure to retrieve
it must be considered a real failure which although it can
be explained by the fact that the particular concept was not
mentioned in his statement of information requirements, can-
not be ignored in assesing the performance of a system which
aims to cover his complete range of interests.

It is clear that a system which attempts to serve the full
needs of a user, ranging from the very specific core interests
to the general fringe -nterests, and tries to adapt to

changes in these interests, must allow much -nore direct and
rapid interaction betwe~a tha user and the system that was
possible in the Investigation or in most current SDL systems.

The compromise in most cases is to settle for some narrower
section of the user's requirements whi.ch can be more ecasily
dealt with by present systems. The result is that most

SDI systems operate in the same way as retrospective search
systems, the only difference being that the sea.ch is repeated
regularly over the relatively small number of documents being
added each week to the -ata base.

Most of the failures of the INSPEC SDI syslem appear to (ol low
directly from this attempt to cover the wide ragre of oa

user's requirements in a single profile. The biggeslt single
cause of Recall failure is RPF O - documents considoered Lo

be outside the stated requnirements, while the next most imporlLant,
RPF 1, is failure to retrieve documents which might  jusid
conceivably be consicdered Lo all within the scopoe ol Lhe

user's requirements. Only some five percent of failures wors
considered to relate to documenis which obviously roincided

with the user's stated requirements.

™



On the Precision side, Lhe PPF 2 railures may be attributed
to Lthe factors related Lo Lhe general nature of Lhe infor-
miation requircments of users and the fact that relevance
assessments usod for caleulalion of Recall performance were
generally done by users wi Lhoult direct reterence to their
stated requircments.

In sum, therefore, it would appear.that the vast ma jority of
failures of the system deiive firom the general nature of the
users informatior requirements and the. problem of obtaining
consistent relevance assessment in such circumstances.

Other types of failure are by comparison small in number.
This does not of course mecan that the corresponding aspcects
of this system are necessarily better thasi in othor systems,
since the study is concerned only with the major cause of
failure in each case and the profile aspects may cover
instances of other types of failure.
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Fig 1 Recall and Precision failure analysis for sample

of documents for weeks 014 and 023

Recall No. of %\of Precision No. of % of

failure articles total failure articles total

category ’ category

RPF O 75.5 38 PPF O 22.5 17
1 5 3 1 7 5
2 55 28 2 37.5 28
3 55.5 28 3 Ly 33
Z;' 2 1

RIF 1 1.5 1 PIF 1 8 6
2 3 2 2 6 5
3 - 3 3 2
Y -

RTF 1.5 1 PTF 5 4

TOTAL 199 102 TOTAL 133 100
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Fig 2 Recall and Precision failure analysis for sSample

of documents input to week 023

“Precision

Recall No. of’ % of No. of % of

failure articles total failure articles total

category category

RFP .0 23 39 PPF O 17 18
1 3 5 1 6 7
2 20.5 35 2 27 29
3 10 17 e 3 . 29.5 32

= “

L - e

RIF 1 1 2 | prp 1 5 6
2 1 2 2 2.5 3
3 . 3 3
A “

RTF 0.5 1 PTT 3 -

TOTAL 59 101 TOTAL 93 101
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Fig 3 Recall and Precision. failure = _examination of 152

documents input to week 023

User-System interaction | Operator errar, Swing-Round-abouts Thesaurus-5System
RPF O: PPF O: deficiency RPF 3: PPF 2 RTF: PPF 1: FiF 3
RPF 1/2, RPF 4, RIF 1-4 PTF
PPF 3, PIF 1/2
No. % ®No. | % | No. % Na. | -%
RPF O 23 | RPF 1 3 RPF 3 10 RET 0.5
PPF O 17 RPF 2 20.5 PPF 2 27 PPF 1 6
. RIF 1 1 4 PIF 3 3
| RIF 2 1 N : . PTF 3
SPRIRR ...“....M.‘.ﬂ..b,.:‘. PR R R . - — " f.. ISP T c "J.fﬂc.,.t.. f - - N .
.- ' HUMM, W - NW.W - R . .
PIF 1 | s
) | 2 3.5
» TOTAL-™ 40 26 TOTAL 162.5 { 41 TOTAL 37 25 TOTAL bﬂw.m 8

AL €.
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Chapter 16

PRECISION PERFORMANCE OF THE SDI SERVICE

Throughcut the SDI Investigation, users were ‘asked to return
relevance assessments for all documents not-fied to them.
They did so by marking one copy of the noti .cation form with

al, 2, or X against cach document number and rc turning it
to INSPEC.

The relevance catecgorics werc assigned the following meanings:-

1l - Highly relevant i.c. documents such that the user
would wish his profile to sclect all similar items

2 - partially relevant i.c. documents of interest to the
user but not of such direct importance that he would be
concerned if a proportion were not sélected by his
profile at

X - not relevant i.c. documents of so little relevance or

interest that the user would not wish his profile to
select them.

It can be argued that threce categories is either too many or
too few. A number of usecrs from time to time urged the need
for finer distinction. They werce told that there was no
objection to their adopting a grecater number of relevance
classcs provided only that they explained the basis of their
classification so that proper usc could be made of the
assessments in profile analysis and modification. No user
in fact took up this offer. '

On the other hand very few users made the case for a simptle
relevant/not relevant classification possibly because they
could in any casc adopt this for thcemselves.

Some uscrs in fact appear to -have used the 10 lovance 2

category so little thut they werc using a ycs/no assessment, .,

16 -1




In general the three-category system appears to have been
satisfactory for the purposes of the Investigation. Apart

from its use in determining the Precision performance of a
given profile or the system as a whole, it was also used in
profile modification. In general the aim of profile
modification was to maximise the number of relevance 1
documents and to minimisc the number of not-relevant documents.
The relevance 2 documents werce trecated as largely ncutral

items whose number was to be maximised as far as was consistent
with the preceding major aim.

Therc is of coursc a casc for the two-category assessment
since it can be argued that a uscr should be able to decide
whether he is interested in a given document or not. However
this ycs/no assessment can cause problems for the staff who
may have to reconcile two "apparcntly contradictory assessments
on similar documents.

A very high proportion of users regularly scnt in relevance
returns. This was madeé- casy for them by provision of a

second copy cf the form and a reply-paid envelope. In

addition the importance of ‘the regular feedback was stressed

to users and if necessary the ultimate sanction of withiiolding
the service could be imposed. However, taking all these factors
into account, the percentage of users sending in returns each
week is impressively high,

The figures are shown for some sample weeks in Figure 1. trom
which it can be secen that the weckly average rceturn was in
excess of 90" percent.

» - B n

Precision figurcg.wcrc calculated in two ways:-

a) Total relevant documents i.e. Relevance 1 and
Relevance 2 docum its combined, expressed as
a. percentage of total documents sent. This is e
somctimes expressed as Precision R1/2 or R1/2
Precisionn

b) Relevance 1 documents only, cxpressed as a per-
centage of total documents sent. This is -expressecd
- as PreccisionsRl or Rl Prec.ision.

Performance figures were rccorded cach weeck for cach profile
and in general the R1/2 Precision fipgure was the one adoptlod.
However it became apparoent that for some uscrs the relevance
2 documents were of relatively minor interest and a pood R1/2
Preci'sion performance figure could hide a very unsat.isfaclory
profile. From weck 035 onwards, thercforc, both R and RL/2

ERIC
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precision figures were recorded. This is not to say that
previously the figures were not available for analysis but
merely that they had not beén set down in a form easily used
for profile moni toring. :
It had been intendecd originally to input the raw performance
figures for each profile to the computer and to obtain the
necessary performance statistics by this means.

However as this part of the SPL programs rcmained in a very
rudimentary and untested state, the task of punching and
inputting this data was not carried out as it was not
commensurate with the small expected benefit.. The performance
figures for the system appear in scveral ways. As mentioned

earlier therc are two basic sets of figures ,relating to relevance

1 and 2 documents combined and to rclevance 1 documents only.

For the reasons mentioned carlicr, while the R1/2 figures are-
given for the whole of the service period (wecks 011-066) the

Rl figures are given only for the period 035-066.

In each case the figures are calculated in two ways which,
following Cleverdon, we have called 'Average of numbers' and
'Average of ratios! respectively,

Each gives a slightly different picturc of system performance.
Average of numbers recflects the performance of the system as
though the individual user requirements werc amalgamated; to
form the general rcquirements of onec generalised user .and cach
document retrieved carries equal wecight in calculating the

Precision figure. Using average of ratios the performance

figure represents the sum of the individual performance of
each profile and thus perhaps reflects more closcly the average
satisfaction rate of the service. '

Where the average number of documents retrieved by cach profilec
is approximately the same,difference between the two measures
is small. However, where there is a mix of users requiring
high precision with profiles producing few but largely

relevant documents, and other requiring high reccall with
profiies producing many documents a large proportion of

which are non-relevant, the difference jin the performance
figures calculated by the two methods may be large.

In terms of examining the effect of various parameclers on the
system, the average of numbers is preferred;  but for assess-
ing the success of the service in meeting user needs, averagoe
of ratios is considered the best Yardstick.,

The precision parformance of the system, bascd on RL/Q

documents, is +abulated in Figures 2a and 2b [or both average
of numhers and average ol ratios. Giraphs of these valuce are

16 -3




shown for period 011-038 and 039-066 in Figures 3-6. Similar
values based on relevance 1 documents only are shown in

Figures 7a and” 7b and vplotted in Figures 8-9 for weecks 039-066.

In each case the graph is plotted for all (approximately 576)
profiles, for those profiles (approximately 105) which
remained unmodified throughout the period 011-066, and for
the approximate 450 profiles which were modified during

this period. It will be seen that the unmodified profiless
perform significantly better than the others. This is not
particularly surprising since the reason they remained ~
unmodified is, in the majority of cases, due to their
satisfactory performance. At the same time, since the
vuperior performance is largely maintained in spite of major
modification to the other profiles it would appear that

the superior performance is due to some intrinsic quality

of the original requirements of the user. Nevertheless

there does appear to be a tendency for the margin of
superiority to be eroded during the course of the investigation,
with the performance of the unmodified profiles gradually
dropping towards the somewhat improved level of the modified
ones. This fall could well be explained by the user's real
requirements moving further away during this time from those
stated at the beginning of the investigation.

In Figures 10-12 arc plotted th~ performance figures R1
and R1/2 for all profiles. Thesc show that in the majority
of cases the pattern of Rl precision is closely related to

.

that for R1/2 precision.

The single precision figure of course shows only part of

the picture andit is of interest to know the distribution

of individual profile performance. These arec given in a
series of tables and graphs showing Rl and R1/2 prec.sion
based on average of numbers and average of ralios as follows:-

Figures 13-15 All profiles, R1/2 precision

Figures 16-18 Unmodified profiles, R1/2 precision

Figures 19-21 University profiles, Rl1/2 precision

Figures 22-24 Government establishment profiles,
Rl/2 precision

Figures 25-27 Industrial profiles, RlL/2 precision

Figures 28-32 All profiles and unmodiflied profiles

R1 precision.




Figure 1.

Users receiving notifications and returning assessments.

ures fiuctuate owing to. the. fact that.

Week No. Active Userst Users riéeivin& Relevance assessment
notifications received

No. . & No. %

576 490 * 85 452 92
569 518 490
572 528 Ls2
568 537 506
568 526 Loy
568 528 504

570 519 9N k91 95
569 532 487
567 521 493
565 514 473
564 507 479

560 _503 90 L7s 95
567 524 b7
565 L68 438
563 490 557
561 507 b72

561 501 89 469 94
561 b7y " hbo
560 435 | 412
559 Lss 439

559 hee = 82 Ly7 97
552 495 b77
554, ko5 ., 473
552 uss L6k
5&5 486 ﬂf 469

543 sty sy 450 95

users..ctaceesdas. -




‘ Figure 1. (Contd)
-2 -

Week No. Active Users#* Users reéceiving. Relevance assessment
notifications received
No. " ¢ . No. %
037 542 k713 456
o8 | 536 479 - | wue.
" 039 537 i owrs U7
o4o 533 502, 94 | 471 9k
041 543 488 4u9
ol2 545 469 | a3
o043 539 L38. 397
ohy 552 . 457 421
o045 " su5 : 481 88 s48 . 93
o046 540 ) 488 440
o47 539 L34 395
048 539 1 usu 408
o49 54l 4h7 . -
050 537 : 459 421
051 542 438 402
052 533 uu8. 412
053 532 w83 | noy 91
054 528 466 432
‘055 532 - hes 430
056 529 | k65 ) ' b21 ;
o57  } 528 455 . 410
058 Ik 530 478 - 90 © 429 90
059 529 | ue2 k3
060 528 466 - b2k . s
061 520 465 416 j
062 525 by - 390 :
063 v 523 b2 85 . | 367 83 g
. :
. {
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' Figure 7a. Precision performance Ri1 of SDI profiles over the

period 035-066 - all profiles.

Week '‘No. Average of Nos. Stand.Dev, Average of ratios Stand.Dev.
035 35.4 26.7 35.6 31.7
036 35.3 27.1 32.7 30:9
037 36.5 27{5 33.7 31.2
038 33.3 25.0 35.6 30.8

TOTAL 35.2 21.9 34.1 24,7
039 34.7 26.8 34.0 30.5
o4o 33.9 26.1 33.3 29.7
oh1 30.9 23.7 31.7 29.4
o042 32.7 26,4 30.8 30.2

TOTAL 33.1 21.k% 32.8 23.2
o043 33.6 29.9 2.2 34.9
ouly 3h.7 27.7 32.7 33.1
o45 33.2 25;9 30.9 30.%
oh6 35.5 26.7 34.3 317

. TOTAL 34.3 21.7 32.8 24,2
047 32.7 27.0 29.4 32.7
ous 37.4 28.1 34.8 32.4
049 27.7 26.8 26.1 32.0
050 31.2 26.8 32.3 31.2

TOTAL 32.2 22.3 31.2 25.0
051 30.6 27.% 28.3 31.7
052 30.5 26,5 28.4 30.4
053 32.3 28.6 33.4 3h.7
055 ’ 34.8 26.2 332 30.8

TOTAL 32.2 22.3 30.4 24.0
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Figure {a. (Contd)

‘Week No.

Stand.Dev.

Average of Nos. Average of ratios  Stand.Dev.
055 2959 24,0 28.7 27.3
056 29.4 24,3 25.7 27.4
057 30.5 23.5 30.7 28.9
058 28, 23.6 27.7 28.73
TOTAL 29.5 20.2 29,1 23.6
059 32.6 23.7 32.2 29.4
060 35.1 26.6 32.8 29.7
061 31.7 25.3 30.8 31.1
062 29.9 25.1 28.8 31.3
TOTAL 32.5 20.6 -31,2 22.6
063 29.2. 24,6 28.1 29.5
064 33.3 26.2 30.2 29.1
066 31.8 26.1 27.8 30.1
066 28.1 25.5 28.0 29.7
TOTA 30.9 21.4 29.3 23.7
GRAND
TOTAL 32,5 19.0 31.5 19.2

T e sl gl



Figure 7,

PRECISION PERFORMANCE R1 OF SDI.PROFIiﬁSAOVER THE,

PERIOD 035-066 - M-difi=d prcfiles

Week No.

Averége of Nos.

Stand.Dev. Average of ratios

Stand.Dev,

035
036
037
036
TOTAL
039
o040
041
o42
TOTAL
043
oLy
ou5
U6
TOTAL
ou47
ou8
ok49
050
TOTAL
051
052
053
055
TOTAL
055
056
057
058
TOTAL
059
060
061
062

TOTAL

36.3

41.8
36.3
b2.1

38.9.

39.5
36.3
36.6
36.4

- 38.2
36.9

36.1
34.0
34.2
36.9

5.3
34.2
b2.5
25.2
36.1
35.2
35.7
28.2
3.7
35.7
34.3
33s1
28.9
37.6
33.3
35.3
39.1
35.5
32.4
35.9

30.5
32.2
33.9
30.9
25.7
30.6
28,8
30.2
31.9
23.2
36.5
32.7
30.7

32.4

23.9
34.9
32.3
30.9
32.7
26.3
35.4
29.9
35.8
28.9
24.2
27.9
29.2
30.2
30.8
27.4
29.6
28.3
31.5
33.3

24 .4
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Figure 7b (conéd)

Weék*No,‘<Average of Nos.,.

Average of rafios

Stand.Dev.
063 ‘ 33.1 28,6 31.4 30.4
064 4y.2 ~ 30.0 39.3 31.6
065 L4o.5 "31.3 31.2 33.2
066 32.7 38.4 32.4 30.7
TOTAL 37.2 26.3 34.5 25.8
GRAND
TOTAL. 37.9 22.5 36.2 20.3

S s s e ol A o
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FIGURE 13, PRECISION PERFORMANCE OF ALL PROFILES OVER THE

PERIOD WEEKS 011-066 (RELEVANCE 1 AND 2 DOCUMENTS

COMBINED{.

% NO. OF PROFILES
PRECISION AVERAGE OF NUMBERS AVERAGE OF RATIOS
No. % No. . o

L

0 2 0.3 2 0.3

1-10 - -
11-20 5 0.9, 5 0.9
21-30 10 1.7 15 2.6
31-40 26 b,5 21 3.6
41-50 51 8.8 48 8.3
51-60 93 16.0 102 17.5
61-70 122 21.0 112 19.3
71-80 111 19,1 120 20.6
81-90 88 15.1 38 15.1
91-100 68 1.7 63 10.8
Total 576 100 576 100
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Figures 16. PRECISION PERFORMANCE OF 104 UNMODIFIED PROFILES
OVER_THE PERIOD WEEKS 011-066 (RELEVANCE 1 AND 2
DOCUMENTS COMBINED, )

9% NO. OF PROFILES
PRECISTON AVERAGE OF NUMBERS AVERAGE OF RATIOS
No. % No. %
p 0 - - _ _
' 1-10 - - - -
11-20 - - - -
21-30 . - - - o
r 37-40 1 1.0 1 1.0
L 41-50 5 4.8 7 ’ 6.7
[ 51-60 13 12.5 15 1.4
61-70 20 19,2 19 18.3
71-80 21 20,2 20 19.2
81-90 24 23,1 25 2L.0
91-100 I - 20 19.2 ©oa7 16.3
Total 104 100 104 100
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PRECISION PERFORMANCE OF SDI PROFILES OVER THE

Figure 19.
PERIOD WEEKS 011-066 (RELEVANCE 1 AND 2 DOCUMENTS
COMBINED) - UNIVERSITIES
% NO. OF PROFILES
PRECISION AVERAGE OF NUMBERS AVERAGE OF RATIOS
No. ' No. %
0 - - -
1-10 - - -
11-20 2 2 1.2
21-30 3 5 3.0
31-40 9 L 2.4
Li-50 3 10 5.9
51-60 23 28 16.6
61-70 33 30 17.8
71-80 41 40 23.7
81-90 26 26 15.2
91-100 23 23 13.6
Total 168 168 100
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PREClSTON PFRFORMANLE OF SDI PROFILES ‘OVER THE

PEHICD “FEKS 01!—006 (RELEVANCE 1 AND 2 DOCUMENTS

COMBINED) - GOVERNMENT ESTABLIbHﬁENTS.

PRECISION

NO.

AVERAGE OF NUMBERS

OF PROFILES

AVERAGE OF

RATIOS

%

No. %

1 0.5

3 0.6
11 6.0
15 8.2
29 15.8,
Ly 24,0
33 18.0
21 i1.5
26 14,2

0.5
2.7
5.5
6.0
16.9
22.4
20.2
13.7
12.0

83 100

R < e U -

100

- - - -
P U
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FIGURE 25. PRECISION PERFORMANCE OF SDI PROFILES OVER THE
PERTOD WEEKS 011-066 (RELEVANCE 1 AND 2 DOCUMENTS
COMBINED) - INDUSTRIAL FIRMS.

% NO. OF PROFILES
PRECISION AVERAGE OF NUMBERS AVERAGE OF RATIOS
No. % No. %
0 2 1.1 2 1.1
1-10 - - - -
11-20 2 1.1 2 1.1
21-30 b 2.2 5 2.6
31-40 3 1.6 b 2.2
41-50 19 10.3 20 10.8
51-60 35 18.9 - 37 20.1
61-70 39 21,2 34 18.5
7 1-80. 32 17.4 . 36 19.6
81-90 - 33 17.9 30 16,3
91-100 15 8.1 14 7.6
Total 184 100 184 100
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PRECTSION PERFORMANCE OF SDI PROFTLES OVER THE
PERTOD WEEKS 035-066 (RELEVANCE 1 DOCUMENTS ONLY)

ALL PROFILES AND 142 UNMODIFTED PROFTLES - -

AVERAGE OF NUMBERS,

% NO. OF PROFILES

PRECISION ALL PROFILES UNMODIFIED PROFILLS
No. % No. %

0 7 1.3 1 0.7
1-10 55 10.1 10 7.0
11-20 115 21.2 23 16.2
21-30 128 23.6 31 21.9
31-40 88 16.3 25 17.6
- 41-50 57 10.5 20 14,1
51-60 42 7.8 13 9.1
61-70 27 5.0 8 5.5
71-80 16 3.0 7 4,9
81-90 5 1.0 2 1.4
91-100 3 0.5 2 1.4
Total 543 100 142 100




oA

A R M et ot ot g

.

A sl

mr}is,. 3¢ n«z,o\év

\m_?ro [ Pvoney - uimwog& "e 30 d.:.«i,.ouidm )\.3202& .rﬂ.ﬂ.k,

< uOsR4Y

_O0i-1b ob-is os-iL oL-19 0%-lg 0S=in_

Oh-ig o%-IT oT- Ol —1 o
1 b | .

7% 2




A“ 4B 30 *bvianv )

\m~<6~ FmvAnTy - 3.¢?:_ ne 3o .v..xes.cowﬁw& (::.:dd.& .om.ﬂ_&f

“—voishay 9/

o0l-lb Ob-13 o8 -~iL oL~} 09-\S OS-1% Oh-IE 0g-I% ox-u ot-| o i




: .Arwa.{:‘.( 9 Owﬁd\,dv ,
\b~e6~ dux.e\,i\vw.. 3~.¢n§L Yaigipouvim 4 hj }Q 0urd<xi¢L.wg (o.ﬂdd:& .Mn—&

< U0} Wa.oﬂ...&

O0i~1y _ Ob-ig o2 XITR oL-19 09%-is OS -1+ . Oh-lg Og-IT 0T~

Ot =1 o
: SRT .




(svrqwnw 3o \vmdﬁgdv

\x _
|vwo dus«\,m_dws qipwfk vIpows joh o uufqé_.zwgdm §32.ud¢.NM.ﬂ.h—

<— uoisiay

Oty Ob-\% OM...: L= - ‘
i Q . : . | < 1S

(o] 9 ] 9 0S-i% Oth-Ig Og-1T OT~it . ol _ g - O ~
_ , ; |




