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Chapter 1.7

RECALL PERFORMANCE OF SDI PROFILES

Assessment of the percentage Recall performance of profiles
in an SDI service is undoubtedly difficult and time-consuming,and more, perhaps, than any other figures derived from the
system, the Recall figures are sensitive to the methods
used to obtain them.

The general method used in the SDI Investigation was to
send to users a list of a sample of the documents Input
to a given matching run, asking them to mark these documents
which each would expect his profile to select. The marked
documents were then-compared with those which had been
selected by his profile and thus the percentage Recall
established.

There are several major drawbacks to this method:-

1) The number of documents relevant to the particular
user and contained in the list is likely to be very
small, resulting in large variations in the figures
derived. At the same time the total number of :items
in the list may still be too large for the user to
scan quickly and make consistent relevance assess-
-mente-.

2) The composition of a sample-list of documents based
on a week's or a fortnight's input to the system
will itself vary very considerably and give uneven
results.



73) The user will seldom make the relevance assess_-
meat directly on the basis of his interests as
stated in the profile but on a looser' basis
-depending on which articles strike him as of
interest at the time of the assessment.

Use of a- large list of documents covering a larger time-
span may, to some extent, meet problems 1 and 2 above but
at the same time create others.

Only in special circumstances is it possible to ask users
to check a large list item by item. In most cases the
larger List needs to be classlfied to allow the user to
find the small number or items on subjects of potential
relevance to him. This in itself confines the possible
choice of items to those in sections of the list which he
can recognise from the classification system as likely
to contain relevant articles. This -being so it might be
supposed that, depending on his particular interests and
the type of classification used, his selection of items
-might be biased towards his chief, perhaps easily class-
ified and therefore retrievable-interests.

In the early stages of the Investigation the main purpose
of the lists sent-out to users was less to establish a
figure for the Recall performance JP the individual profile
or the system as a whole, but more to discover, for the
purpose of profile modification, what defects.existed in
the profiles. Owing to the fact that major testing and
modification was still being done to profiles even after
.the start of the weekly service this continued to be the
main use made of the lists for some two months after the
start of the operational weekly service.

Subject= lists

In addition to its index terms or descriptors, each
document input to the system was assigned a set of up to
three subject codes selected from the list in Figure 1t.



It should perhaps be emphasized that the list of subject
and the groupings shown are not to be considered as a
strict classification. They were designed very quickly
as a means of roughly sub-dividing the subject area
covered by the investigation. To a large extent the
groupings put together subjects which tended to be grouped
together in user's profiles. However some of the groups
are 'miscellaneous' categories,in which a number of
fairly unconnected subjects have been put for convenience
simply to keep down the number of groups,

Using these codes for sorting, the computer was able to
produce listings of the documents input to a given week's
run, in the broad subject groups.

The interests of each user were similarly classified using
the same broad subject classificatioh codes. As many as
four codes per user could be used for this purpose.

When it was wished to obtain Recall data for any particular
week the 'Bulletin listing' was obtained from the computer
on offset litho masters, and copies produced of lists for
each particular classification code. Users were then sent
copies of the lists for the appropriate subject-codes with
a covering letter asking them to mark relevant documents.

It may be imagined that the task of duplicating, selecting
and despatching unique combinations of lists for each user
was no small one, particularly when the total sample of
users or a large proportion of them wore involved. However
this was accepted initially to obtain the necessary data
for profile analysis and modification. The weeks for which
this data was collected were 0114 and 023 i.e. the fourth
and thirteenth week of operational service since this
period. started at week 011.

For the 014 week lists the users were asked to mark relevant
items but at week 023 they were asked to distinguish between
the highly relevant (R1) and the partially relevant (R2)
documents. The Recall figures derived were, for week 014,
52 percent and for week 023, 58 percent (Recall for R1
documents) and 45 percent (Recall of R1 /R2 documents).

This tends to show that, as rniCht be supposed, users
mark -more documents when they have a two-category narking
system rather than a single category one, since border-
line items which might be rejected in the latter system
could be legitimately included as R2 in the former.
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As soon as the major work of profile testing and modification
had been completed it was decided to abandon the system of
sending the subject Bulletin listings which requirad so
much effort to produce, select and distribute. Instead it
was decided to adopt a system of random listings in which
a sample of the documents input to the particular week's
run were printed out, duplicated and despatched for users
to mark' relevant items.

The first sets of random lists covered documents input to
the matching run for week 031 and three sheets were des-
patched to each user. On the basis of the returns the
Recall was calculated to be 39 percent for R1 documents
and 21 percent for all documents marked (i.e. R1 and R2).

However, in view of the small number of sheets sent many
users found none of the documents to be relevant. A second
sample listing comprising six sheets was therefore sent to
another set of users. This latter sample gave a Recall
figure of 43 percent (R1 documents) and 24 percent (R1/R2)

documents).

Further random listings were sent to users for the weeks
050 and 056. In the latter cases both random listings and
bulletin listings were sent for purposes of comparision.
From this it would appear that the Recall figures derived
from marking of random lists giLes figures that are similar
to those derived from bulletin markings assuming that the

sample size is not too small.

The data derived froth the various lists are set out lin

Figures 1 for bulletin listings and in Figure 2 for'
random lists- Data are also given for the subset of those
profiles in the sample which' remained unmodified through-
out the investigation. In each case the figures given
for the size of sample indicate the number of returns
actually contributing to the figures.

From the data in the figures it appears that the overall
Recall performance of the system was at a fairly =high
level at the beginning of the service 1.e. for weeks 014
and 023, dropped fairly sharply for the weeks 031 and 050
and rose again to close to its earlier level at week 056.
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FIGURE 1.

Recall performance of SDI profiles based on Bulletin listings

Run
Number

Single
Marking

Recall

Sample
Size

Redall 1:

R1

Sample
Size

Recall

R1/2

Sample
Size

0.14

Total (53) 200
unmodified
subset

125

58
54

(56
(55

269
80

45
45

(43) 337
102

Total
unmodified
subset

056

Total 46 (49

)

72 35 (4o) 92
unmodified
subset

(50 17 (40) 21

* NOTE' Figures without brackets are averages of ratios , figures in

brackets are averages of numbers
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FIGURE 2

Recall erformance of SDI rofiles based on random lists

Run
'Number

Single
Marking

Sample
Size

Recall
R1

Sample
Size

Recall
R1/2

Sample
Size

031 39,(42) 33 21(20) 71

(3 Sheets)

031, 42 (31) 47 24(19) 101

(6 sheets)

Unmodified 31 (25) 33 39 16 23 29
(3 sheet's) .

Modified 47 14 30 28
(6 sheets)

050 30 (31) 4o 24(23) do

056 . 48 (49 do 313:1) 96
(unmodified (53 14 (27) 26



FIGURE 3.

Comparison of 023 and 056 recall using the same sample of users

1. Average of numbers

023 Recall
RT i

1

R1/2

Users sent 056 bulletins 56 39

Users sent 056 random lists 55 42

056 Recall
RI R1/2

Users sent 056 bulletins 48 40

Users sent 056 random lists 53 35

2. Average of percentages

023 Recall
RI R1/2

Users sent 056 bulletins 61 45

Users sent 056 random lists 57 48

056 Recall
RI R1/2

Users sent 056 bulletins 49 42

Users sent 056 random lists 53 41



Figure 4

BULLETIN SUBJECT' HEADINGS AS USED FOR GENERAL CLASSIFICATION

OF DOCUMENTS IN THE SDI INVESTIGATION

10 Geophysics, astrophysics, astronomy, radio astronomy

14 Plasmas, ionization and discharges in gases

16. Electric and magnetic fields, particle. optics, ion sources,
accelerators, electron guns

18 Vacuum technology

20 Solid state physics, crystal structure, electron states,
acoustic, thermal, electrical properties and effects

30 Superconductivity, cryogenics

32 Magnetism, magnetic materials and propertie

34 Dielectric, materials and-properties, ferroelectricity
and piezoelectricity

40 Optical properties of materias, luminescence,
fluorescence

42 Quantum electronics, masers, lasers, holography

50 Semiconductor materials and devices, crystal growth,
microelectronics

60 Electron tubes, cathode ray tubes, thermionic tubes,
photomultipliers, conductors, inductors, resistors,
capacitors, and switches

64 Circuit theory, network analysis and synthesis

66 Electronic circuits, amplifiers, modulators, oscillators
logic circuits, pulse circuits, power supply circuits
frequency dividers and multipliers

68 Reliability, quality control, testing

70 Telecommunications, radio, television, information and
communication theory, signal processing

75 Radar

76 Antennas and propagation
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77 Sonics and ultrasonics

78 Microwave technology

80 Electric machines, power conversion

81 Aerospace facilities and techniques, space communication

83 Direct energy conversion and energy storage

85 Instrumentation and measurement, biomedical engineering,
telemetry

88 Particle and radiation measurement

90 Control theory and components, switching theory,
artificial intelligence, cybernetics

96 Computer technology and applications



Chapter 18

ASSESSMENT OF THE RECALL PERFORMANCE OF THE SDI

SYSTEM IN RELATION TO PARTICULARLY VALUABLE ARTICLES

Introduction

During the SDI Investiation it was desired to measure the
Recall and Precision performance of the system. Of these
Recall was, of course, the most difficult to assess.

The normal method was to present the user with. a listing of
a sample of the documents input to the system and to ask him
to mark any item(s) which he considered should be selected
by his profile. The marked items were then compared with
those items actually notified to him and Recall was calcu-
lated as the ratio of items marked and notified to total
documents marked.'

There is, of course, nothing unusual in this method. The
point is that figures derived in this way are likely to
underestimate the Recall performance rather than to over-
state it. The user was free to mark items of passing interest
or ones with no direct relationship to the subjects-included
in his profile.

From these
the actual
which fall
could well
the Recall
the user's
than for a

and other considerations it may be supposed that
Recall figures of the system based on those items
directly within the stated field of the profile
be higher than the figures indicate. In particular
performance for the important articles central to
subject field could well be considerably higher
wider sample which includes items of fringe interest.

A small study was undertaken to test this hypothesis.



Method

A letter, Appendix 1, was sent to each participant in the
SDI Investigation asking him for details of any papers
published in the previous six months which he had found
particularly valuable. To avoid any direct connection with
the SDI Investigation the letter was signed by Mr. TM
Aitchinson, Manager, Information Research, INSPEC: (it should
perhaps be pointed out that since the beginning of the
Investigation all direct communications with the users had
been signed by the author as Manager, SDI Investigation).
The working of the letter was intended to eliminate bias
towards SDI notifications and as far as possible to prevent
users being influenced in any way by the SDI service. These
considerations naturally meant that we could not ask users
to restrict themselves to English-language material or to
the subject area of their SDI profiles.

The return form left space for three articles since only the
really important items we required and in fact the possi-
bility of even fewer items was suggested by asking for 'NIL'
returns. However users who wished to include more than three
articles were permitted to do so.

Some 450 individual participants. were sent the questionnaire
and 219 replies had been received by the time it was desired
to examine the results. The accompanying letter made a reply
a matter of choice so that the low percentage return (under
50 percent) is not surprising, particularly since the question-
naire was sent out at the height of the summer holiday period.However, it is not considered likely that these particular resultswould be seriously affected by a small percentage return.

As was to be expected only a proportion of the items cited
had appeared among those input to the SDI system. The
coverage of the Investigation extended only to English languagearticles in a number of chosen periodicals. Naturally someof the items cited had appeared in journals other than these,and yet other items were from strictly speaking, non-pericdica3sources, eg conference proceedings. In addition, though someattempt was made in the covering letter to restrict items tothose published within the period of operation of the SDI
service, some of the papers cited had been published before thestart of the service in November 1968. For these and other
reasons only 286, of the items cited had actually been inputto the SDI Service and could therefore be used in this study.The number of individual returns contributing to this totalwas 126.

In using the remaining items it was realised that the validityof the results would depend on the extent to which the choice
of items cited was biased towards those actually notified by theSDI Service.
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The most serious case would be that in which the participant
had intentionally restricted the scope of his selection to
such articles. I

t was, however, possible to calculate the
maximum extent of this bias and to make allowance for it by
excluding any return comprised solely of items which had
been included in the particular user's SDI notifications.

Thereis, however, one other type of bias which could affect
the results. It may be supposed that for any person
regularly receiving an SDI service many of the documents known
to him will be thos notified by the service. The subset of
such documents selected by him as particularly valuable is
therefore likely to be biased towards SDI-notified documents.

Little direct evidence could be derived from the sample to
determine the effect of this second possible bias.. It was
clear from the date already listed before the corresponding
SDI notifications were sent. These items formed a clearly
unbiased sample, but one which was small, comprising only17 articles;

In order to obtain a larger but similarly unbiased sample
we took some of the cited items which had not been input to
the system for various reasons. This sample included
articles from journals not scanned for the service, articles
from issues which had not been received originally as well as
from issues predating the start of the service. Copies ofthese articles were obtained and passed through to the in-dexers in the usual manner as part of the regular input.
The indexers were, therefore, unaware that these items were
in any way special and there could, therefore, be no questionof special treatment for these articles.

In all, some 37 articles were obtained and indexed in this
way. A larger -sample would have been preferred but the
effort required to locate, obtain, photocopy and index the
documents made this difficult.

With the 286 documents which had beeh input to the system
normally these additional 37 articles gave a total sampleof 323 documents.

In the case of the 686 documents it was possible to find
whether they had been notified to the particular partici-pant by inspecting the record of his notification. However,for the 37 items the only practical way was to do a manualmatching of the index terms assigned to them against the
particular profiles to discover if the documents would havebeen selected.



This method was somewhat laborious but avoided the confusion
that might have been caused if the documents had been input
to the system normally and had appeared in the system normally
and had appeared in the weekly notifications.

In examining the profile to discover whether they would have
selected the documents, it became clear that some of the
documents bore little direct relation to the user's stated
information requirements used a$ the basis for his SDI profile.
This was not surprising since, in our efforts to obtain an
unbiased sample of documents we had avoided any indication
that the items cited should be-restricted to any given field.
This was not too serious since profiles in the Investigation
had always attempted to cover the full interests of.partici-
pants rather than a portion only.

However, it was apparent that some items were quite outside
the scope of the profiles and some thought was given to re-
moving them from the sample. This idea was abandoned owing
to the difficulty of deciding unequivocably whether aparticu-
lar.article could properly be considered to be within- the scope
of an often fairly broadly defined Statement of Information
Requirements, and it was decided to include all items and to
accept that this would result in a somewhat lower Recall per-
formance figure.

Results

The results of the study are summarized in Table 1. As
can be seen, of the sample of 286 documents 223 were selected
by the SDI Service giving a Recall figure of 78 percent (aver-
age of ratios).

To assess the extent of bias caused by any participant
intentionally restricting his choice only to items included
in his SDI. notifications the figures were recalculated to
exclude any returns where all items had been included in
the SDI Service and had been notified to that user. As these
returns, by definition, produced figures of 100 percent Recall
it was to be expected that their exclusion would considerably
'reduce the overall Recall figure.

However, it can be seen that the figures are very little lower,
ie 74 percent (average of numbers) and 72 percent (average of
ratios).

Using the 54 documents comprising the 37 specially-indexed
documents and the_17 items included in the returns before they
were notified to the users, it was possible to establish a
Recall figure for the system on the basis of a sample which was
clearly freeof bias towards SDI-notified documents.



The figure of 61 percent (average of numbers) and 65 per-
cent (average of ratios) can be taken as the "worst base"
estimate for the Recall performance. As stated above a
number of the documents in the sample lay outside the scope
of the profiles and could reasonably have been excluded from
the sample with the result of increasing the calculated Recall
for the remaining documents. The other factor tending to a
lower Recall performance is that, at the time these documents
were indexed, a study was being carried out of the effect on
system performance of reducing the number of terms allocated
in document indexing. As can be seen from Table 1 the reduced
indexing resulted in a considerable fall in Recall performance
and must, undoubtedly, have reduced the Recall for this
particular sample. The end two columns of Table 1 show the
nearest comparable Recall figures for documents 1.n general
calculated for both highly relevant (R1) documents alone and
for highly relevant and partially relevant documents combined
(R1/2). It will be seen that in the period of both normal
and reduced indexing the Recall performance for the particular
valuable documents is considerably higher than for documents
in general.

Conclusions

It appears clear from the results that the Recall performance
of the SDI system is considerably higher for those items
which recipients would consider most valuable, than for items
in general. The figure of 75 percent obtained in this study
could well be higher if items outside the scope of the given
profiles were excluded from the sample.

It appears likely that a reduction in Recall performance
affects the highly relevant documents proportionately less
than the less relevant ones.

TABLE 1

Particularly valuable documents All
documents

RECALL RECALL
Sample Number of Number Average of Average of

Docuthents Notified Numbers ratios R1 R1/2

Original
286 286 223 78 76 58 45

Reduced
125 125 92 74 72 58 45

'Unbiased'
54 33

_

61 65 43 24
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Chapter 19

SUBJECTIVE ASSESSMENT-OF-SDI SYSTEM

RECALL PERFORMANCE

Introduction

Throughout the SDI Investigation major effort was devotedto measuring the performance of the system. However itwas at all times realised that in any operational servicethe most immediately important measure of performanceis the.user's degree of satisfaction with the service.

Method

In the final questionnaire sent to participants at the endof the Investigation an attempt was made to discover theuser's assessment of the service they had received andthe extent to which they considered it had been successfulin picking up the relevant items in their field.

Two questions gave us information on the user's assessmentof the Recall performance of the service. These were

1. How many English-language periodical articles
published over the last year did you find particularlyvaluable in your work?

2. Of these how many were notified to you by the SDIservice?

By no means all the respondents to the questionnaire answeredthese questions, a small but significant proportionobviously'shying away from answering 'questions for which theyhad no factual answers. However usable replies were receivedfrom almost 300 people.
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Results

The number of documents given by individual participantsvaried widely ranging from 0 to 300. The results are
tabulated in Figure 1 and show the Recall figures forusers in each of the user groups-Universities, Governmentestablishthents, Industrial firms and Group profiles.

It is noticeable that in spite of the large variation innumbers of documents giVen in individual returns, thepercentage Recall figure calculated as average of numbersagrees very clearly with that calculated as average ofratios.

It will be seen that the Recall figure for University usersis higher than Dim Industrial users which again is higherthan for Government users. Determination of the significanceof these differences requires further work but the differencebetween Univeristy and Government users appears on the faceof it too large to be due to chance. The low figure forGroup users should be treated with caution in view of thesmall number of people in this group.

Figure 1

Subjective assessment of SDI System Recall Performance

Type of
user

No of
returns

Total particu-
larly valuable

articles

Total
notified
by SDI

Recall
Av. of
Nos.

%
Av. of
ratios

UNIVERSITY 76 2023 1367 68 68

GOVERNMENT 93 .'2163 1264 58 57

INDUSTRY 91 3053 1 2024 63 65

GROUPS 22

nt

1131 602 53 53

TOTAL 282 8370 5257 63 62
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Chapter 20

RELATION BETWEEN PRECISION PERFORMANCE OF THE SYSTEM
AND DOCUMENT INDEXING

For any information retrieval system the performance must
be dependent to some extent on the indexing. The most
easily isolated feature of the indexing is the average
number of terms assigned to each document that is added
to the system.

As the number of index terms per document decreases, it
may be assumed that the smaller number of terms will tend
to cover the major rather than the minor concepts in the
documents: it follows that documents retrieved by these
terms have a greater probability of being relevant. From
a different standpoint, if the number of document index
terms is reduced, the number of possible retrieval 'hooks'
is reduced, the number of documents pulled out of the file
is less, giving a probability of reduced Recall and there-
fore of increased Precision.

It was expected therefore that an inverse relationship
would be found between the average number of index terms
assigned per document and the Precision performance of
the system. A graph was plotted of this relationship and
the result is shown in Figure 1. The result is not as
clear as one would wish, the scatter of precision values
for the sane number or index terms being very large.
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1

In view of this it was decided to look at one of the
assumptions underlying the supposed relationship between
index terms and Precision.

It is assumed that a) a reduction in the number of index
terms will cause a reduction in the number of documents
selected by the user's profile, and b) the smaller number
of documents will contain a higher proportion of relevant
ones. Only if a) is true can b) be true.

A plot was therefore made of the relationship between
average number of index terms and the average number of
notificdtions sent to each user. The result is shown in
Figure 2: the points relate to 4-week periods, the number
against each point indicating the first week of each
period. Again, however, it can be seen that a clear
relationship cannot be derived and it would appear that
a third factor is involved. Examination of the data in
Figure 3 indicates that this may be the number of documents
input to the system in each of the four-week periods.

Figure 4 shows a plot of total documents input to each
four-week period against average number of notifications.
It can be seen that the points for periods 11, 15 and 19
are isolated and these relate to periods where the number
of documents input was relatively low.

Finally the data in Figure 1 was again plotted for the
four-weekly periods. As can be seen from Figure 5 the
result is a fairly satisfying curve when the precision
figures used are calculated as average of numbers but in
Figure 6 it can be seen that averages of percentages give
one or two anomalous points.

Conclusions

It may be concluded from the results that, in the system
used for the SDI investigation:

1) As expected, the number of notifications produced
for a user in any run is directly related to the
number of documents input to that run.

2) The number of notifications is directly related to
the average number of index terms applied to each
document in the run. The equation for the Line
drawn in Figure 2 which has been somewhat arbitrarily
chosen as passing through the origin is y = Gx

5
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3) The Precision performance Ls indirectly related to
the average number or index terms appl..ed to each
document in the particular run. The equation for
the line drawn in the graph (Figure 5) is y = 4 x + 79.

3

This indicates that the Precision performance of the system
is surprisingly little affected by the average number of
index terms assigned to each document and that a figure of
approximately 80% Precision is the highest attainable by
means of more restricted pidexing.

At the same time the number of notifications per user is
much more affected by the average number of index terms.
Since a considerable drop in number of notifications is
not accompanied by any commensurate increase in the per-
centage of relevant notifications it must follow that the
percentage Recall performance surfers seriously. At the
same time it would also appear that in this system high
Recall was more readily obtainable with good Precision
than High Precision with good Recall.
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Chapter 21

USER ASSESSMENT'OF THE SDI SERVICE

'One of the main problems in the SDI Investigation was
that of monitoring the performance of more than 500
profiles, diagnosing problems and acting quickly to
prevent any user becoming disenchanted with partici-
pation in the Investigation. The problem common to allSDI systems is that the ovel,all performance of the
service has no meaning for the individual user who seesonly the performance of his own profile. The chiefvirtue of the SDI service in meeting the specific in-dividual needs of subscribers becomes its chief disadvan-tage when it performs badlypsince the failure is feltdirectly, personally and repeatedly week after week unlesssomething is done to improve matters.

The weekly service to participants in the Investigation
started in November 1968 and it was realised that it wasdesirable to discover quickly which recipients were findingthe service unsatisfactory so that the limited staff effortcould be devoted to the most serious cases. After eightweeks' service therefore, each participant was sent aquestionnaire asking his opinion of the service and whichaspects he found least satisfactory. The assessment cate-gories were Very Poor, Poor, Fair, Good and Very Good. Thereturns are summarized in Table 1.

In the final questionnaire at the end of the Investigationwhen participants had been receiving service for approximatelyfourteen months the same question was included. The resultsof this second questionnaire are shown in Table 2.

It can be seen that the overall assessment of the servicehad improved with approximately 72 percent rating theservice Good or Very Good compared with 51 percent in theprevious questionnaire. Less than five percent consideredthe service Poor or Very Poor compared with twelve percentearlier.
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However, not all users who replied to the first question-
naire replied to the second and vice versa. Tables 3 and
4 give the results for the two questionnaires for the
people who replied to both. These results therefore allow
a direct comparison.

It can be seen from these figures that the proportion*of
people rating the service Good or Very Good had risen to
72 percent compared with 54 percent in the earlier question-
naire and only five percent thought it Poor or Very Poor
compared with 11 percent in the earlier questionnaire. These
figures agree very well with those obtained from Tables 1
and 2 and indicate that the sample of users replying to the
second questionnaire was not significantly different in kind
from that replying to the first.

It may be concluded that during the course of the Investi-
gation the overall degree of user satisfaction with the service
improved. However, it is of some interest that this increase
in satisfaction was not common to all users. Table 5 shows
the number of people whose stated degree of satisfaction
differed between the first and second questionnaire. It can
be seen that although 38 percent (110) of the users rated
the service better in the second questionnaire, the degree
of satisfaction of 1,0 percent (29) of the users had decreased.

Assessment compared with subjective recall performance

In the final questionnaire, as well as giving an overall
assessment of the SDI service, users were asked to state how
many of the relevant articles in their field had been notified
to them by the SDI service. It was, therefore, possible to
compare this subjective Recall performance assessment with the
degree of satisfaction with the service.

The results are shown in Table 6 for 272 users. It can be
seen that the Subjective Recall performance figure (72 per-
cent) for those people who considered the service Good or Very
Good was.higher on average than that (45 percent) for those
who. considered it Fair. This, in turn, was higher than the
figure of 34 percent for those who rated the service as Poor.

This is, of course, what one would expect but it does serve
to show an agreement between these two subjective judgments.
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Chapter 22

RELATIONSHIP BETWEEN QUALITY OF USER'S INITIAL-STATEMENT
OF INFORMATION REQUIREMENTS AND THE SUBSEQUENT PERFORMANCE

OF HIS PROFILE

With increasing experience of profile compilation and
performance testing, a feeling grew that certain types of
user statements were more likely to produce satisfactory
profiles than others. Such a feeling might merely reflect
a greater degree of confidence on the part of the SDI
staff dealing with certain types of requirements and it
might not follow that the resulting profile gave greater
satisfaction to the particular user.

A study was therefore made to discover whether particular
statements considered likely to give good performance
actually did in practice perform better than others.

Method

A sample of 80 users was selected and an examination made
of the original statements used for profile compilation.
Based on this examination an assessment was made of the
quality of the statement as Good, Poor or Fair i.e. a
prediction of the performance of the resulting profile.



The factors user in assessing the statement were:-

POOR CHARACTERISTICS

1. Statement

a) Lack of detail

Examples of statements lacking detail are
'I am interested in nuclear instrumentation' or
'Please inform me of articles on airborne radar
equipment'. Each is sufficient to define the
general area of interest but gives insufficient
information for compiling a profile to select
articles in the particular part of the field
that is likely to be of interest to the user.

b) Lack of precision

Lack of precision generally arises from failure
of the user to realise that 4 greater logical
precision than customary is needed in stating
his requirements for the purposes of a search
profile. Thus it is common to receive statements
of the form am generally interested in semi-
conductors of the III-V group but particularly
Gap, InP and InSb'. Without specifying those
particular aspects of the III-V group of compounds
in general which are of interest, the profile canonly opt to cover either all of the III-V compoundsor just the three specifically-mentioned.

The problem is not always easily resolved evenby reference to the user since he has often not
consciously formulated the principles on which
he would select material himself.

2. Subject Field

a) Difficulty of coding.

Some subjects have a much more settled and agreed
vocabulary than others and coding of search profilesis therefore easier for these subject areas thanfor others where the vocabulary is less defined.
Examples of areas where difficulty in coding wasfound included control, information theory and
man-machine systems.
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b) Fringe interests

A problem with any SDI system is how to decide which
user interests can be covered by the subject coverageof the data base. In many cases an individual's
interests will fall across a number of subject areas,some of which will be fully covered by the particular
data base, some partly and some not at all. For suchfringe areas the performance (particularly Recall) ofthe profile and therefore the users assessment arelikely to be poor.

GOOD CHARACTERISTICS

These are the reverse of the characteristics enumeratedabove. Examples of statements with good characteristics ineach category can be seen from Table 1.

1. Statement

a) Plenty of detail

b) High precision

2. Subject Field

a) Ease of coding

FAIRCHARACTERISTICS

Statements which could not be categorized according to anyof the above were put in the Fair category.

In practice it was found that many statements were assignedto 2 or 3 categories. In those cases where there was amixture of good and poor characteristics, prediction ofperformance was based on a simple balancing out of thecategories.

The actual performance against which the prediction wascompared was that based on the Test Collection of documents.Performance figures were also available for later. runs(viz. the experimental service runs 001-004, 005-006, and014) but many of these were of profiles which had undergonemodifications as a result of profile analysis or user
interaction and this could be-significantly different fromtheir original state as compiled from the statements. Theseexperimental service performance figures were in fact usedfor comparison with the user ratings of profile performance(obtained by questionnaires sent out around run 020); thiscomparison served as a measure of whether performance figurescorresponded to user ratings.
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In order to have a single overall figure for profile perfor-
mance the product Recall X Precision was used, ie. a profile
operating at 60 percent Recall and 80 percent Precision would
have a performance figure of 0.48 (0.6 x 0.8). A major
disadvantage of this method is that it assumes the equivalence
of Recall and Precision, eg profiles operating at one hundred
percent Recall and 20 percent Precision, or 20 percent Recall
and one hundred percent Precision both have the same performance
figure but are obviously not equally satisfactory. However for
the purposes of ranking profiles this method was considered
convenient.

RESULTS AND DISCUSSION

The complete details of the eighty profiles are shown in Table 1.
Table 2 includes the..main results: with the profiles listed in
order of the Test Collection performance figure.

Copies of the statements for the sample and other profiles are
given in Appendix 22A.

the relationslips of the following were investigated:

(1) Prediction of performance and Test Collection
performance

(2) User rating and the 001-014 experimental service
performance

(3) Prediction of performance and the 001-014
experimental service performance

In each case the average performance figure was calculated
for the profiles in each performance category (see Table 3)
and plotted against the performance category (see Figure.1
curves 1, 2 and 3).

In case 2, the User ratings, VP and P , and , G and. VG, were
combined in order to make curve 2 more directly comparable
with the other two.

It should be noted that profiles with performance figures
of 0 were ignored for purposes of computing averages as
they are quite anomalous and usually arise from too little
data.

CONCLUSIONS

(1) In general the performance predicted on the basis
of the.statement of information requirements was
reasonably reflected by the results obtained on
the test collection performance (curve 1) but much
less so by the results obtained in the experi-
mental service (curve 3) when further user/system
interaction had taken place

(2) The user's rating of the service reflected the
performance of the service he received
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Longer-term effects

However
ir:sIst:ttigt tlelf;e1Cit-gt:rsedero'ficTIT:11.1; and

short-term requirements and that over the longer-term the
more general statement may with the effect of interaction and
feedback perform as well or better.

To study this an examination was made of the overall per-
formance figures for the 12 months service period and of
the user's satisfaction with the service as stated in the
second questionnaire at the end of this time.

Table 4 shows for each of the profiles the user's assessment
of the service as stated in the second service questionnaire
and the overall R1 and R1/2 Precision performance for the 1.2
months service.

In figure 2 are shown the average Precision figures for
each of the groups of profiles derived from statements graded
as Poor, Fair and Good respectively. This would appear to
show that at least in the case of the Good statements the
effect of an initial statement on subsequent performance is
lasting and not removed by subsequent interaction with the
user and by profile modification.

.

However the sample is not of such a nature to allow firm
conclusions to be drawn.

If one looks at the relationship between the predicted
performance and the user's assessment of performance at the
time of the first and second service questionnaire a number
of points emerge.

Firstly it can be seen from figure that the prediction is
not very accurate or at least does not coincide clearly
with the user assessment since in only 18 (37%) profiles
is there agreement, counting Good and Very Good together.
However in most cases the prediction errs on the conservative
side, since 39 (80%) of profiles are assessed the same as
the prediction or higher and only 9 (20%) are assessed lower
than the prediction.

Taking the profiles in the groups predicted 'Poor', 'Fair'
and 'Good' respectively, of the 11 profiles in the 'Poor'
group, 3 (27%)- are assessed as Poor, while, 8 (73%) are
assessed as Fair or Good. Of the 17 'Fair' predictions
only 3 (18%) are assessed as Fair while 13 (76%) are assessed
as Good or Very Good. In the case of the 20 tGoodt predictions
12 (60%) are assessed as Good or Very Good while 8 (40%) are
assessed as only Fair.

It would appear from this that the predictions are not a
very good guide to performance as interpreted by the user,
though there appears a greater probability that a profile
predicted to perform badly will in fact do so than those
which are predicted to perform well.
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However, since 64 percent of the profiles predicted to be
Poor in fact get, a Good or Very Good rating compared with
76 percent for those assessed as fair and 60 percent for
those assessed" as Good, it may be that factors likely to
contribute to poor performance are more easily distinguished
than those which contribute to good performance.

For the second questionnaire assessments the rating of the
'Poor' predicted profiles is again Good or Very Good 4.n 7
cases (64%), while the figure for 'Fair' predicted profiles
has risen to 14 (82%) and for the 'Good' to 18 (90%).

An examination of the 9 profiles which are still rated Poor
or Fair at the time of the second questionnaire shows no clear
pattern in the statements from which they were compiled,
except that they covered subjects which lay somewhat on the
fringe of the subject coverage of the service. These were
'nuclear magnetic resonance', 'man-machine systems' and
environmental testing.

CONCLUSIONS

The evidence for believing that recognisable characteristics
of statements of ,information requests will predictably affect
the performance of a profile is not as clear as one might
suppose. The, reason for this may be that the differences
between statements obtained in the investigation were
relatively small owing to the fact that users tended to
follow closely the sample statement provided to them.

From the point of view of the performance figures themselves,
profiles predicted to perform well or badly do tend to show
different performances but this difference tends to become
less with time, probably because interaction with the user
compensates for initial defects.

The relationship between the performance predicted for a
profile and the user assessment of its performance is not
clear. In general the group of profiles predicted to perform
badly are assessed lower than the group of profiles predicted
to perform well. However a large number of profiles predicted
to perform badly are assessed as Good by the user and vice
versa. Profiles covering subjects on the fringe of the subject
coverage of the service feature among those which perform
badly as expected. At the same time not all profileS which
are on the fringe of the field do in fact perform badly..
The reason may be the manner in which the users interests in
the field are made up - in some cases being more closely
identified with the aspects dealt with in journals covered by
the service.
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mALE 2. Predicted Performance, Actual Performance
and User Rating
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FIGURE 3. COMPARISON OF PREDICTED PERFORMANCE WITH USER

ASSESSMENT IN FIRST QUESTIONNAIRE

(SAMPLE OF 48 USERS)

USER
ASSESSMENT

PREDICTED
PERFORMANCE

POOR
(Including
vary poor)

FAIR GOOD VERY GOOD

Poor 3 (6%) 1 (2%) 7 (15%)

Fair 1 (2%) 3 (6%) 12 (15%) 1 (2%)

Good 8 (17%) 7 (15%) 5 (10%)

FIGURE 44 COMPARISON OF PREDICTED PERFORMANCE WITH USER
ASSESSMENT IN SECOND QUESTIONNAIRE (SAMPLE OF

48 USERS ) --

USER
ASSESSMENT

PREDICTED
PERFORMANCE

POOR
(Including
very poor)

FAIR GOOD VERY GOOD

Poor 1 (2%) 3 (6%)

I

5 (10%) 2 (4%)

Fair
3 (6%) 12 (25%) 2 (4%)

Good
2 (4%) 13 (27%) 5 (10%)



FIGURE 2. PERFORMANCE FIGURES FOR PROFILES DERIVED FROM

STATEMENTS GRADED POOR, FAIR AND GOOD

PREDICTION NO. OF PROFILES

MEAN ANNUAL

OVERALL PRECISION

R1 R1/2

Poor 17 27 . 66

Fair 26 29 63

Good 31 34 75
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LADLord 4. WiraitALL fru:mut:Nur; FOR WEEKS 011-05b

and USER SATISFACTION ASSESSMENT IN QUESTIONNAIRE

FOR SAMPLE SET OF USERS

PROFILE
NO.

ASSESS-
MENT at
QUESTION-,
NAIRE 2

2

OVERALL
PRECISION
FOR YEAR

R1 R1/2

PROFILE ASSESS-
NO. MENT at

QUESTION-
NAIRE 2

2

OVERALL
PRECISION
FOR YEAR

R1 R1/2

001 35 92 269 G 39 7:,

006 13 63 .276 VG 52 90
013 VG 39 81 281 20 40
022 G 25 86 287 VG 59 95
031 G 68 89 297 G 19 72

036 G 77 99 303 G 22 86-

o43 G 43 72 308 G 56- 88
052 G 28 68 314 G 16 60
056 48 54 319 P 10 67
065 G 22 74 325- G 10 73

073 VG 58 80 332 F 17 64
082 9 36 339 C A2 s'(

089 21 42 342 F 26 78
097 VG 48 77 392 G 16 6o
102 0 29 397 G 37 67

107 7 58 402 VG 52 78
11_3 15 99 407 44 68
119 38 75 A13 i52 82
136 G 28 83 418 VG 13 41

132 Ao 6o 427 19 52

137 G 50 82 435 VG 53 88
145 F 28 77 442 G 39' 75
152 G 15 75 447 19 57
157 G 23 64. 454 15' 74
165 G 67 94 46o F 5 23

170 F 13 37 467 F 13 49

175 G 22 68 472 G 21 81
194 G 32 76 479 F 1 55
199 VG 35 96 483 0 25 65
204 G 27 78 490 G 75 98

22-17



-
TABLE 4 (continued)

PROFILE
NO.

ASSESS-
MENT
QUESTION-
NAIR

OVERALL
PRECISION
FOR YEAR

PROFILE
NO.

ASSESS-
MENT
QUESTION-'FOR
NAIR

OVERALL
PRECISION

YEAR
. 4 -.. :4

-
*-:4 - - :-...'.

2 R1 R1/2 2 R1 R1/2

209 G 8 67 502 F 7 44
1215 G 13 40 508 G 11 51

220 G/VG 38 79 513 G 30, 59
230 G 34 72 518 G 78 93
236 36 89 524 57 82.

242 F 36 52 530 G 18 28
246 VG 67 97 534 F , 1-5 54
253 26 84 549 19 42
259 4 30 544 G 19 69
264 G 54 83 552 F 19 86



rrectictea perroraance and user assessment at first and secondQuestionnaires.

ILE c PREDICTION

r

Q1 Q2 PROFILE

,

PREDICTION Q1

.

Q2

F VG VG 297 F G G
G F G 303 G. F G
G G G 308 F G G
G G G.
F G G 319 P P P
P G G 325 G F/G** G
G VG VG 342 P F F
P G VG 391 G G G
G F G 397 F F G
P P F 402 G G VG

' F G G 418 P G VG
F G G

1 F F F 435 G VG 14;
F G G 442 G F G
F G G 460 P' P F
G VG VG 467 F P F
G VG G 479 G F F
F G G 490 P G G
F F G 502 F G F
G G G/VG 508 P G G
P G G 513 F G G
F G VG 518 G G G
G VG G 530 P G G
F G G 544 G G G
G F VG

p

552 G F F

''aken as G ** Taken as F



Chapter 23

EFFECT OF PROFILE ANALYSIS AND MODIFICATIONS ON
USER'S SATISFACTION WITH SERVICE

It might be assumed that time and effort spent on analysis
and modification of profiles would result in an improvement
in performance.

An examination was made to discover the extent to which this
was true.

Method

Using the data presented in Appendix 9B, a table (Figure 1.)
was compiled categorizing users according to their assessment
of the service in the first and second questionnaires. For
each category the average time spent' per profile in analysis
and modification was worked out.

Figure 2 shows the improvement for all profiles comparing
the first questionnaire, assessment with that for the second
questionnaire. Thus an improvement of +1 includes all
profiles improving from Good to Very Good, Fair to Good,
Poor to Fair and Very Poor to Poor. Users who gave a half way
assessment e.g. FIG are excluded. The net improvement is
plotted against the average time spent per profile in analysis
and modification.

Since only one profile is represented in the figures for +3,
-2 and -1 the points for these on the graph should be
discounted. The remaining points cannot be claimed to show
a pattern.

In figures 3 , .4 and 5 the figures for each profile'are
shown in six categories according to whether the assessment
in the first questionnaire was Very Poor, Poor, Fair,
Fairly .Good, Good or Very Good.
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1

Again no curve could reasonably be drawn.

Conclusion

From an examination of the results of this study there seems
no reason to believe that there is any direct relationship
between the amount of time spent in profile analysis and
modification and improvement in user satisfaction. There
are perhaps several reasons why this might be so.

1) It is difficult to determine how much of the time
spent is concerned actually in improving the
profile'and how much in collection and analysis
of data to decide what modification is needed.
For complete profiles the time spent in analysing
large numbers of relevance assessments can be
considerable and the result of much work may be
a very minor change to the profile.

2) Inherently unsatisfactory profiles may take up
considerable analysis and modification time without
the basic fault being removed.



lst Q 2nd Q No. of profiles Total time
in mina

Average time
per profile
in m -

VG VG 12 935 77.9
VG G 6 535 89.2

G VG 20 1412 70.6
,....., G 89 5505 61.9
G F 19 1835 96.6
G P 1 175 175.0

G VP 1 90 90.0
F VG 13 1395 107.3
F G 53 6130 115.7
F F 29 2742 94.6
F P 2 215 107.5
P VG 1 190 190.0
P G 5 485 97.0
P F 12 1580 131.7
P P 7 645 92.5

VP F 3 595 198.3
VP VP 1 25 25.0
G o/VG 1 0 0

F/G VG 1 25 25.0
F/G G 2 155 77.5
FIG F 1 0 0

Figure 1. User satisfaction with SDI Service at beginning
and end of weekly service, and time spent in profile
analysis and modification.
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Chapter 24

EFFECT OF NUMBER OF DOCUMENT NOTIFICATIONS RECEIVED

BY USER ON-HIS RELEVANCE ASSESSMENT

It has been suggested that there may be a tendency for users
to vary their relevance assessments depending on the number
of document notifications they receive. Thus if a user
receives a large amount of documents he is likely to be more
selective in his assessment than if he receives a smaller
number and will tend to mark fewer relevant, with a con-
sequent tendency to give lower Precision figures.

To determine whether this very plausible hypothesis, could be
shown to have any basis in fact an examination was made of
the data obtained during the investigation.

Figure 1 gives for each of weeks 011-050, the average number
of notifications sent to users and the Precision performance
R1/2 for both average of numbers and average of percentages.
In Figure 2 the number of notifications are plotted against
Precision (average of numbers) and Figure 3 shows the same
information but using average of ratios instead. In neither
case would there appear to be any relationship between the
average number of notifications received and the Precision
performance.

CONCLUSION

Data available from the SDI service do not appear to support
the suggestion that users tend to mark a small proportion of
documents relevant when they are presented with larger numbers
of notifications.

However in view of the considerable number of uncontrolled
variables including, most noticeably, the completely different
sample of source journals and documents represented in each
week's run, it is in no way possible to draw any stronger con-
clusions.

24-1



riuuKE 1. AVERAGE NUMBER OF NOTIFICATIONS AND PRECISION FIGURES
FOR WEEKS 011-050

Average notifications
Week No. per user

% Precision
Average of nos. Average of %

11 7.4

12 8.8

13 10.9

12.1

15 10.2

16 9.4

17 10.8

18 8.5

19 9.4

20 9.3

21 8.6

22 8.2

23 9.2

24 6.9

25 6.3

26 10.8

27 8.6

28 5.6

29 4.9

30 6.0

31 7.7

32 9.2

33 11.0

34 9.0

35 9.5

36 7.4

70.5

72.4

66.7

69.6

67.8

67.6

68.0

67.4

72.0

71.8

71.7

70.1

69.5

67.6

72.0

70.1

71.5

72.2

71.1

70.3

71.9

75.8

71.3

71.2

74.4

71.0'

69.5

71.5

66.5

70.1

66.4

67.2

64.8

67.5

69.6

68.0

69.4

68.7

67.7

67.9

71.1

68.4

70.1

72.1

70.7

68.i

71.0

74.9

71.5

69.3

72.0
68.6



reek No.
Average notifications

per user

Figure 1. (Contd)

% Precision
Average of Nos. Average of %

37

38

39

40

41

42

43

44

45

46

47

48

49

50

S.5

8.4

8.6

10.3

9.o

6.3

4.6

6.5

7.8

7.3

6.8

6.2

6.o

7.o

74.9

72.6

72.2

72.6

70.9

69.6

71.2

72.8

72.6

73.7

70.3

75.o

68.2

71.8

71.8

72.5

71.8

71.9

69.6

67.0

69.3

69.8

68.2

72.6

67.5

72.9

64.0

69.9
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Chapter 25

COMPARISON OF RELEVANCE ASSESSMENTS BASED ON THE
FULL DOCUMENT WITH THOSE BASED ON CARD NOTIFICATIONS
GIVING VARYING AMOUNTS OF DOCUMENT INFORMATION

In the vast majority of SDI systems the user receives as the
product of the search, not the selected documents themselves,
but some substitute (surrogate), commonly including the author,
title, source reference, index terms and possibly an abstractof the document. The object ia to give him sufficient in-
formation in a convenient 'form to allow him to debide whether-

the document is relevant and to chose whether he wishes to
obtain the- full text.

The question arises as to the information which. should-te
provided in the document surrogate to allow the user to make
a reliable judgment of the relevance of the original to his
needs.

METHOD

Four different types of notification cards were produced
containing different amounts of information. The basic
information was in each case the same i.e. author, title
of document and journal reference. In the case of Group II
notifications this was the only information supplied. Groups
I, III and IV'contained additional information as follows:-

Group I Basic information plus index terms assigned by
the SDI indexers. (This was the information
normally supplied on SDI notification cards).

Group II Basic information only

Group III Basic information plus abstract,

Group IV Basic information but with title augmented
to make it more explanatory where necessary:
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Normally all documents received were numbered serially after
indexing but for this study they were numbered before being
passed to the indexers. The numbering was carried out as
follows. The first four documents were numbered 062001 -
004, the second four 062011-014 etc. Thus each document was
assigned to one of the four classes depending on the terminal
digit. This ensured that documents arriving together e.g.
articles in the same journal were not all grouped together and
gaVe a reasonably comparable sample in each group, while allowing
documents to be numbered and processed immediately on receipt as
was essential for the currency of the SDI Sei.vice. At the same
time the coincidence of the Group number and the terminal digit
simplified considerably the later procedures and analysis.

After numbering, the documents were indexed as usual and in
addition an augmented title was written where necessary for
documents assigned:to Group IV (terminal digit 4), and for those
documents in Group III (terminal digit 3) which did not have
a usable abstract, an abstract was written. The size of
abstract was limited by the space available on the card. A
maximum of approximately 80 words was possible and some abstracts
had to be shortened.

All the data except the abstract was input to the computer by
means of punched paper tape as normal, and thus appeared on the
notification cards produced from the tapes via offset litho masters.
All that was necessary -was to add the abstracts for the Group III
documents to the offset litho master,. Thus all users received a
set of notifications containing a mixed set of Group I, II, III
or IV notification cards. No note expl&ining the presence of
abstracts on some cards or the absence of index terms on others was
sent to users and it is interesting that very little comment was
received from them.

Examples of the various notifications are shown in Figures 1 - 4.

Several weeks later all users who returned relevance assessments
for these documents were sent copies of the documents and asked
for relevance assessments based on the fulldocument. To save
expense only approximately half of the documents were treated
in this way. The sample was made by sending copies of only those
documents having an even fifth digit in the serial number e.g.
062362 thus giving a sample evenly spread throughout the collection
and therefore not confined to articles from a few journals. The
covering letter sent with the sample of documents is shown in
Appendix 101

For each document assessed, the following information was recorded -
user number, document number, relevance assessment based on card
notification, and relevance assessment based on full docbment.
The relevance assessments were in each case either 1, 2 or X, being
respectively 'highly relevant', 'partially relevant' and 'not-
relevant'.



RESULTS

The results are shown in figure 5

It is clear from thefigures that the best correlation with the
full document assessment is given by the assessment based on the
notification which include the augmented title ,and by those
which include an abstract. The worst agreement is that forthe 'title only' notifications, though the range between allfour is not very great. Perhaps suprising is the fact that
provision of an abstract does not appear to increas the chance
of agreement between the card assessment and the full document
assessment, as compared with the augmented title.

It may be concluded that an abstract does not make a
significant contribution in helping the user to decide
relevance of the original. document.



FIGURE 1. Group I notification card - normal SDI notification

062511; 99;

Upper-atmosphere winds and their interpretation-II
Turbulence in the lower E-region;

D. Layzer and J.F. Bedinger;

Planet Space Sci. Vol.17.No. 11 1891-1911 November
1969;

Ionosphere; Atmospheric Currents;
Variations; E. Region;

FIGURE 2. Group II notification card - title only

062012; 99;

Using thermostimulated exoelectron emission for
ionizing radiation dosimetry;

A.I. Beskorskii and p,thers;

Instrum. Exper. Tech. No. 35-38 January-February
1969;
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FIGURE 3. Group III notification card - abstract

062533; 99;

Measuring narrow f.m. deviation;

R.A. Kennedy;

Marconi Instrum. Vol.12 No.3 54-55 September
1969;

On the F.M./A.M. Modulation Meter type TF
2300 the lowest deviation range is 5 KHz
full-scale. Although this is adequate
for conventional applications it does not
provide sufficient discrimination to measure
the very low spurious f.m. from mobile or
broadcast transmitters. This requirement`
can be met by using an external voltmeter
to measure the 1.f. output of the Modulation
Meter which enables deviations as low as
10 Hz to be measured.

FIGURE 4. Group IV notification card - augmented title

062554; 99;

An inexpensive multichannel scaler with channel
widths of less than 1 microsec: uses a time-
to-pulse-height converter.;

E.C. Silverberg;

Rev. Sci. Instrum. Vol.40 No.11 1530-1504
November 1969;



FIGURE 5. Relevance assessments of various card notification:

compared with those based on full document.

;ROUP
Assessed higher
on card

No. %

Assessed higher
on document

No. %

.
Equal assess-
ment

No. 96

TOTAL

I 45 19 31 13 160 '68 236

II 53 18 50 17

O

195 65 298

III 37 18 25 12 148 71 210

IV 29 13 34 15 162 72 225

EXYCAL 164 140 665 969



Chapter 26

Effect of including author names as search terms in SDI
Profiles.

The statement of Information Requirements form sent to
each user asked for details of the subjects on whichhe
would wish to receive information. No attempt was made
to discover the names of authors whose work would be likelyto be of interest. Thus except for one or two users who
volunteered some information' on this point, SDI profiles
throughout the Investigation did not contain author namesand searched solely on subject matter.

It was however intended to ask users for names of suitable
authors and to include these in the profiles at some con-
venient time during the Investigation. For this reason the
authors of acicuments were included as searchable elementsin the document record during the early stages of the In-vestigation. (It should perhaps be pointed out that to
allow a search on authors to be made the names had to beincluded as descriptors along with the subject descriptorsin the document record). Until the author names could' beincluded in profiles this part of the record was not usableand when a way was being sought of reducing the punching
load froth week 026, the author descriptors were obvious
candidates for dropping until the temporary flood of inputhad been dealt with. The inflow of documents however re-mained at a high level for a long time and it was not
possible to consider reinstating the author elements of therecord even though lists of authors had now been obtainedfrom the users for inclusion in profiles. It will be
realised too that the punching effect required to add anaverage of say 20 author names to each of some 600 profileswas in itself not readily available at this time. Apartfrom the question of punching effort it must be rememberedthat owing to the computer program difficulties, profile
modification was at.no time a straightforward matter andthere was a natural reluctance to face the disruption of
the service that could result from profile modification onthis scale.



Nevertheless the facility of searching by author names
is important and it was not satisSactory to carry out
the Investigation without at least%xamining the effect
of including this option. A small investigation was
therefore planned to discover how the inclusion of authornames in SDI profiles would affect the performdhce of theSDI service.

MethOds
.4

Given the constraints mentioned above i.e. the need tokeep the punching load to a minimum and to disturb theprofiles as little as possible the following-methods wereadopted.

1) The author descriptors were added to the documents
as surname without initials e.g. FREEMAN rather
than FREEMAN F.J. The difference may appear slightbut in fact reduced to less than half the time
taken and the error rate in punching since errors
occur mainly with the spacing and puncuation of
initials.

2) Instead of adding the authors to the individual
Profiles, a relatively small number (25) of special'author' profiles were constructed made up solelyof the author names for the profiles as a whole.
In these again the surnames only were used. Theuse of these special profiles avoided disturbanceof the individual profiles and kept the matchingoutput for the 'authors investigation' separate fromthe normal.service output and available for separatescrutiny.

Thus the function of these author profiles was to selectarticles by authors with given surnames. These had then tobe sorted manually to obtain those by the wanted authors i.e.those with given initials. The particular users interestedin these authors could then be looked up in a card index andthe appropriate notifications sent to them for relevanceassessment.

This was, of course, a laborious method but it was con-sidered better to accept it for the limited duration of thestudy rather than abandon the project as impossible. In theevent however the extra work required to overcome thedeficiencies in the computer service was so enormous that thestudy would not have been attempted if this could have beenforeseen.

Organisation

A letter (Appendix 10A82)- was sent to all users inviting themto supply details of any authors whose work was likely to beof interest.
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Although a reply to the letter was left optional most
participants did respond and few gave- less than ten
names.

It was inteLded to compile the author profiles and to
run theth for ten consecutive weeks and to use the out-
put for this particular study. However considerable
difficulties were encountered in getting the profiles
on file and the period of time that each profile was on
file varied.

At the end of the period the items produced by the author
profiles were sent for relevance assessment to the
appropriate participants.

In view of the fact that each of the author names givenby a participant was on file for a different length oftime the results could not be used to show what propor-tion of documents retrieved might be caused by author
names in normal circumstances. A manual search was there-for undertaken to assess this.

The output for each of 24 randomly-selected profiles wasexamined over a period of ten weeks to discover whetherany of the documents were written by authors named.The results of this are shown in Table 1.

Results

1. Of the participant: who supplied names of authors,93 were sent 259 documents to assess. These
comprised 147 individual documents.

2. Relevance assessments were received for 163 ofthe 259 documents, 93 being assessed as rele-vance 2. ,

3. 80 (49%) of the 163 documents were also retrievedby the subject profiles i.e. 83 (51%) were re-
trieved only by author. Of these, 61 r4/ were
classed as relevant (R1 or R2) and 34 40% ashighly relevant (R1).

4. Of the 80 documents retrieves by both subject
and author, 79 (99%) were rel want and 62 (780)
were highly relevant.

5. From the results of the manual matching (Table 1)it can be seen that of 971 relevant documents
selected by the subject profiles of 24 partici-pants only 29 (3%) would also have been selected.by author names,

It must be rememaered that some of the names supplied" by
participants were those of foreign authors which could notbe expected to retrieve documents from largely English-
language periodicals.
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However the number of documents retrieved by subject
from a file including foreign language articles would
have been proportionately larger and there is no
reason to believe that the percentage of documents
retrieved by author names would have been greater.

Conclusions

One is hesitant to draw very firm conclusions from thestudy. However, it seems clear that with such a smallpercentage of relevant documents retrieved by authorcompared with those retrieved by subject, the overallperformance of the SDI service is unlikely to have beenaffected seriously by the exclusion of author names from-profiles.

Although the percentage of documents retrieved by authoris small the relevance of such documents on average ismuch higher than those retrieved by subject i.e. 86per cent are relevant and 57 per cent highly relevantcompared with figures of approximately 70 per cent and33 per cent for documents retrieved by subject.'



Ob le 1

file No.

050 051

No. of RD1 RD2 notifications sent
for weeks 050 - 059

052 053 054 055 056 057 058 059 Total

No. of author
matches for
050 - 059

)12 1 9 1 2 4 4 - 1 - 16 1

)34 14 8 8 16 11 12 13 5 19 17 122

)72 3 6 4 5 2 7 1 1 1 4 54 2

)79 1 1 1 3

113 3 3 4 3 1 7 7 7 6 2 4.3 IMO

12 6 5 21 6 7 3 3 8 7 78

158 2 1 7 - 3 9 7 - 5 - 34 IMO

'165 4 11 12 9 12 6 3 9 5 10 81 1

177 1 2 - 4 1 - 6 2 4 20 3

'17 - 1 3 - - 1 10 15 1

q1.4. - 3 1

287 4. 2 - 3 4. 8 3 3 2 29 3

421 - 6 5 4 7 8 1 7 4. 6 48 3

154 OM OM, 3 3 1

564 2 6 1 2 11 5 8 7 2. 44

;85 3 4 7 - 5 5 2 4 3 11 44 1

42 1 - 3 1 1 5 - 10 3 2 26

511 8 4 9 2 - 12 - - 8 4.3

532 - 1 1 - 1 3 1

3 2 4 - 2 r2 1 3 1 3 21 5

:73 2 8 9 12 8 6 2 6 1 9 63

588 - 6 10 18 7 6 8 55 1

'15 8 2 20 1 4 13 8 18 11 5 90 3

'38 6 3 1 8 1 - 8 9 8 9 53 1

g A dash indicates that no assessment is available
latching for that week, or because assessments were
:age of 079 where the profile was on a very limited
Vrmer. In 588 where the output was normally quite
'ailed to return assessments.

971 29

either because there was no
not returnee. e.g. In the
topic the dashes indicate the
high, from 050-053 the user

r--



Chi'..lpter 27

VARIATION OF USER SATISFACTION WITH COMPILER OF PROFILE

All search profiles used in the Investigation were compiled
internally by INSPEC staff. The majority of profiles werecompiled by two of the Indexer/Analysts who remained on the
staff throughout the Investigation. The first of these
(Compiler No. 1) was responsible for 230 profiles and the
second (Compiler No. 2) for 219 profiles. The remainder ofthe profiles, 126 in all, were compiled by various other
members of the staff during the course of the investigationand, though most of them owe more to one person than anotherthey do not form a homogeneous group since many after compil-ation by one person, underwent subsequent analysis and
modification by others.

However for the sake of identifidation these profiles are
assigned to compiler No. 3. Details of the profiles assignedto each compiler are given in Appendix 27 A.

It is obviously of some interest where profiles are compiled
by different people to discover whether the performance ofthe sets of profiles differs and what factors might accountfor any difference found.

As far as formal education is concerned Compilers 1 and 2may be considered generally equal in that they were both
science graduates without directly applicable training inthe specific field covered by the investigation i.e.
electronics research, but they were specialists in the fieldof physics.

In terms of experience of information work, Compiler 1 hadseveral years advantage over Compiler 2 who was a recent
graduate. However it is likely that the greatest diffezence
between the two was greatest in temperament and approach tothe work, Compiler 1 adopting a systematic analytical approach
while.Compiler 2 took perhaps a more intuitive line.
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A comparison was made of the profiles compiled by each
compiler to discover whether the respective users were
equally satisfied with the service received,. The first
service questionnaire returns for each Compiler are shown
in Figure 1, and those for the second questionnaire in
Figure 2.

The figures are shown as histograms fur each Compiler in
Figures 3 -5y For the first questionnaire returns, the
general distribution of user assessments is very similar,
although the figures for each category of satisfaction differ
in soma cases e.g. 38% Fair for Compiler 1 against 33% for
Compiler 2. However it is not possible on these figures to
say that there is any overall difference in user satisfaction
for the two compilerS since the total in each case who
express positive satisfaction (Good or Very Good) is very
similar, 53.5% for Compiler 1 and 54.4% fo:' Compiler 2 with
a higher number of Ve.vy Good assessments in the latter case.
This slightly greater degree of satisfaction for Compiler 2
profiles is offset by the fact that 12.5% of Compiler 2
users express dissatisfaction (Poor or Very Poor) as against
8.4% for Compiler 1 profiles. The Fair assessment is really
too neutral to be (:onsidered as rvidence on its own.

It can only be considered from these figures that there
appears to be no appreciable difference between the two sets
of profiles in terms of user satisfaction.

It must be admitted that this was a most unexpected result
since for various reasons the Compiler 1 were thought likely
to be superior in this respect.

The comparison of Compiler 1 and 2 profiles with Compiler 3
profiles is striking. The histograms show very great differ-
ences, with Compiler 3 users having the highest percentage
of Very Good profiles but the lowest percentage of Combined
Good and Very Good profiles. It is, however, not possible
to consider this group of profiles as homogeneous in view of
the various people who were responsible for them. In addition,
many of these profiles were compiled at a very early stage
in the investigation before the Thesaurus was complete and
were therefore in some cases deficient in some terms.

In the second questionnaire it can be seen that though satis-
faction appears to have increased for all three groups of
profiles, the increase in satisfaction is greater for Compiler
1 profiles than for Compiler 2 profiles. In the former group
the percentage of lasers expressing positive satisfactior
(Very Good or Good) has increased by approximately 20 percent
while for the latter group the increase is only approximately
13 percent.
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Increased satisfaction is however greater in the case of the
compiler*3 profile where positive satisfaction has increased
from 48 to 72 percent i.e. by 24 percent.

To discover whether this improveMent could be related to the
times spent in profile analysis and modification by each
compiler, the relevant data were obtained and are shown in
Figures 6-8.

The average time for profile analysis and modification for
each compiler is as follows:-

Compiler 1 - 84 minutes
Compiler 2 - 91 minutes
Compiler 3 - 107 minutes

It appears therefore that this in itself does not affect the
increase in user satisfaction.

CONCLUSIONS

It would be unwise to attempt firm conclusions but one ortwo are suggested.

1) User satisfaction appears to be largely determined
by factors other than the person compiling the
profile since overall satisfaction is very similar
for both Compiler 1 and Compiler 2.

2) Nevertheless by subsequent analysis and modifica-
tions an increase in satisfaction is attainable
and Compiler 1 appears to have achieved a some-
what greater increase than Compiler 2.

3) Compiler 3 profiles initially exhibit a different
satisfaction distribution from the other profiles,
presumably reflecting a mix of profiles compiled
at widely different times by different people.
However it is noticeable that by the time of the
second questionnaire after revision they exhibit
much the same characteristics.as the other two
groups of profiles. The greater increase in
satisfaction may well be due to their starting
from a lower level of satisfaction originally.

It is perhaps surprising that the individual profile compiler
appears to make only a relatively small impact on user satis-faction. Some possible reasons may be as follows:-

1) Profile compilation, analysis And modification
is aimed primarily at achieving good performance
in terms of the performance measures used in the
system.
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2) User satisfaction, though broadly related to
measured performance of the profiles does not
correspond directly to it in all cases.. Thus it is
possible for a compiler to achieve a higher per-
formance in terms of greatly increased Precision
with relatively little loss of Recall, but give
less satisfaction.to a user who is concerned with
high Recall almost to the exclusion of Precision.

3) The user's satisfaction with the performance of
his profile is almost entirely determined by the
extent to which he has clearly stated his require-
ments, how easily these can be coded, how consist-
ently he stands by these stated /requirements in
assessing the service, and, not least, by his
temperament. Given all these major factors in
determining user satisfaction, the scope for the
profile compiler may be very restricted.

a



FIGURE 1.

USER SATISFACTION AT FIRST QUESTIONNAIRE AND

PROFILE COMPILER

Compiler
No.

Very Poor
No. %

Poor
No. %

Fair
No. %

Good
No. %

Very Good
No, 96

TOTAL

1 3 (1.8) 11 (6.4) 65 (38) 86 (50) 6 (3.5) 171

2 4 (2.5) 16 (10) 54 (33) 76 (47) 12 (7.4) 162

3 2 (2.2) 10 (11) 35 (39) 33 (37) 10 (11) 90

TOTAL 9 (2.1) 37 (8.8) 154 (36) 195 (46) 28 (6.6) 423
MMAMMOMMMW

FIGURE 2.

111b...

USER SATISFACTION AT SECOND QUESTIONNAIRE AND
PROFILE COMPILER

Compiler
No.

Very Poor
No. %

Poor
No. %

Fair
No. %

Good
No. %

Very Gocia
No.

TOTAL

1 5 (4.1) 28 (23) 67 (55) 22 (18) 122

2 1 (0.9) 3 (2.6) 35 (30) 61 02) 17 (15) 117

3 1 (1,3) 5 (6.5) 16 (21) 39 (51) 16 (21) 77

TOTAL. 2 13 79 167 55 316
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i. o PROFILE ANALYSIS AND MODIFICATION BY COMPILER NO. 1.

is Time Profile Time Profile Time Profile Time Profile Time Profile Time

_ 194 30 265 115 332 55 393 125 48o 45

60 199 14o 267 55
i

334 6o 394 6o 481 265

20 200 180 270 90 336 - 398 260 486 65

_ 20,2 120 271 85 337 135 399 70 490 -
4i-.

- 206 - 276 3o 338 190 400 75 ,491- -

45 207 278 5 34o 125 401 18o 493 -

- 212 50 281 315 343 40 402 105 499 145

155 213 284 - i 346 - 403 170 500 15

- 216 35 286 160 349 7o 405 170 504 80

110 217 300 288 195 350 115 408 140 510 -y I

35 219 - 289 95 356 200 . 410 245 514 -

95 222 210 290 6o 357 105 419 205 .515 -

125 224 45 291 105 i 359 5 420 95 522 55

175 225 - 298 95 36o 20 -427 135 524 35

110 231 200 300 - 361 85 43o 95 525 -

- 232 180 301 75 362 3o 432 - 529 -

15 23333 1280 303 110 363 15 434 65 531 -

237 10 306 - 366 155 435 - 533 75

35 238 60 307 - 367 55 i 436 70 534 -

3o 242 .30 309 300 369 105 ; 442

I

45 544 -

195 . 243 75 312 95 371 95 ii 444 170 546 170

50 244 85 313 -105 379 75 I 456 125 547 -185

180 245 145 316 50 381 I70 464 05 552 80

40 246 - 319 25 383 90 466 5o 553 75

95 248 15 320 - 384 120 471 40 554 -

140 249 35 1 323 85 385 165 473 ilo 555 100

40 256 3o 326 65 389 477 90 557 245

210 257 130 328 65 i 391 - 478 - 558 -

100 259 165 329 135 392 35 479 6o 566 -

1

.,:. -- : :



FIG. 6 (contd.)

ale Time

i7 20

170

70 115

73 30

75 95

r7 245

t8 80

31 85

Total time = 15385

time = 84 *in

183 profiles

- -27.Z.:1



LA ...vrarAraun +IV 4.

Profile Time Profile

1

Time Profile

I

Time Profile Time Profile Time

,

006 60 114 180 209 - 282 50 .355 -
011 .15 118 85 210 - 285 35 358 265
014 150 125 155 214 240 287 25 364 5o

015 110 126 250 215 16o 292. 34o 365 -
016 75 131 170 220 - 293 5 37o 20

021 100 134 195 226 20 295 30 372 55
123 225 137 227 75 4 296 240 373 75
024 20 146 120 228 220 297 90 375 215
o31 149 90 23o 55 302 - 376 6o

036 60 151 75 234 35 304 65 377 160

045 152 30 236 - 308 - 380 110

046 250 161 10 239 210 310 , - 383 75
047 185 162 50 24o 45 314 20 386 110

048 105 ° 163 241 24o 315 .:- 388 -
057 210 164 155 247 180 321 - 397 240
060 - 165 253 235 324 275 404 6o
070 105 171 - 254 175 325 4o 409 25

073 - 179 75 258 80 330 i 55 II 411 302
,

074 135 182 6o 26o 1100 I 335 !I - ',1 416 6o
075 150 186 261 1 339 i - IR 417 310:- 4

082 270 191 65 180 1 30

083 - 193 264 3o 342 . I' 30 1 422 -
084 1125 195 266 90 344 I

135 4 112024
086 - 197 268 - 348 52o 1 425 185
101 150 201 269 120 351 145 426 20

w

102 60 203 272 :35 352 260 .1437 190

104 120 204 95 273 - 353 - 4'48 130

112 35 208 3o 277 75 35 450

27-.11



FIG 7 (contd.)

Profile time Profile time
410.1MINIONOCi

458

459

461

462

468

469

470

475

476

482

485

488

501

502

506

508

509

511

512

513

516

517

518 85

520 225

40 521

523 55.

35 526

40 527

25

195

145

150

15

65

100

110

70

70

20

120

90

120

190

528 30

530 90

532 5

535 120

536

537 145

538 95

539 120

549

556

559 110

560 90

564. -160

565 1.250

571

572 1 270

576.

579 10

580 135

582 90

- 2 -
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Total time = 17092 min

Av. time = 91 min

188 profiles
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Profile Time Profile Time Profile Time

002 120 062 150 '130

004 270 065 185 132

005 45 067 300 133

007 072 10 135

008 25 078 210 138 75

012 50 079 55 139

013 088 215 142 90

019 089 130 145 120

026 180 090 147 30

029 190 092 70 148 330

030 095 153

032 210 096 156 120

033 t5_ 097 158

034 098 92 159

039 099 45 16o 45

040 100 60 173 60

041 6o 106 90 176 90

042 6o 107 177

043 210 109 150 185 75

049 6o 111 100 187

052 15 113 40 198

053 15 117 311 205 455

054 90 119 '35. 218

055 85 121 90 251 240

056 3o 122. 20 262 210

058 50 123 05 279
1

059 129' 70 280

V

Profile Time Profiled Time

r

11

I

294 I 95

317 I 6o

318

322 55

333 12C

347

368 6o

407 490

412

413

414 315

415 180

433

438 220

44o 6o

443 90

445 105

046 120

447 225

452 180

453

454 210

455

46o

467

503

503

225

660

190

i5o

540 180

543

551 30

562 180

Total time = 1 942
min

Av. time = 10 min



Chapter 28

METHODS OF USER INTERACTION IN

PROFILE COMPILATION

A proposal to include a study of the effect of different
types of user interaction_was made, in the course of the
Investigation, in December 1967. The Proposal is given
in full in Appendix 28A. The types of interaction
compared were:

(A) No interaction

The profile was compiled on the basis of the user's
st,:,tement of information requirements.

(r) Profile for comments

A draft profile mac submitted to the user for combcnt.
Modifications were made, on the basis of his ernaments,
to form the final profile.

(C) Questions'

After the user's statement of inf(Jrmati3n requirements
had been studied and a draft pro-lile compiled,
questions were addressed to thr,u.ser wherever there was -

the slightest doubt as to the-compiler's understanding
of his requirements. The fj.nal profile was compiled in
the light of his reply.



(D) Interview

The user was interviewed by a member of the SDI staff
to discuss his statement of infOrmation requirements,
its implications, etc. The final profile was compiled
on the basis of the statement and interview.

(E) As required

In drafting the profile, the compiler was free to have
no interaction, send the profile for comment or submit
questions as he considered necessary.. Because of the
travelling time which would have been involved it was
decided that the 'interview' option should not be.
included.

It was originally intended to continue the comparison of
interaction in the profile modification by dividing all the
profiles used in the compilation study into two groups,
the first of which (X) would have no interaction with the
user (other than the normal relevance assessments of the
output), and the second (Y)' would have any or no interaction
as found necessary. However, because-of the over-riding
need to ensure that as many profiles as possible were satis-
factory before the start of the experimental which was
expected in April 1968, it was decided to make no differen-
tiation between X and Y profiles and to modify all profiles
without interaction with the user.

Selection -of froups

Ta ensure that a number of users were available for inter-
view at a location, the random selection df the five groups,A,B,C,D and E, was made in sequences of five consecutive
profile numbers.

A random selection was made, first by type of organisation
(ie academic, governmental or industrial), then by
organisation, and finally by users within the organisation
(in sequences of five users).

At this stage in the 'Investigation a considerable number
of profiles had been compiled. This in itself did not
necessitate their exclusion from the study since na inter-
action had taken place and the profiles could be consLderod
draft profiles only, so long as they had not been modLficd in
response to relevance assessments.



However, those profiles which were originally compiled
during the first few months of the Investigation wen.,
omitted from the study, since this was a learning period
during which expertise in profile compilation was built
up within the team and, perhaps of more importance for
the study, the working thesaurus was under its most
intensive development.

Similarly there were a substantial number of profiles
which for a, variety of reasons were dealt with too late
to be included in the 'study, ie the need to compile them
and have them performing satisfactorily at the start of
the experimental service made it impossible to carry out
any of the interactions with the user. The equivalent
"no interaction" profiles were also omitted.

Smplementation of interaction methods

Group B profiles submitted for comment

Since a controlled-language was used, based on a
thesaurus to which the user did n:)-hLil.-e access it
was realised that this method of interaction way
unlikely to be very productive. The letter exp.,aining
what was required of the user (if he wished to take partin the study) is given in Appendix 28B. As may be seen
much of it had to be devoted to an explanation of the
controlled language and the profile logic,

Group_C - questions posed by letter

For Group C profiles, the compilers were required toisolate all thepoints in each statement of information
requirements on which there could be any doubt as tothe users meaning or intention. Questions were compiledwhich sought elucidation on these points dal/ which weresent to the user after review. The coverin6 letter sentto users with the queries is given in Appendix 28C and anexample of a question form in Appendix 28D.

Group D - interviews

It was considered that the investment in staff time(in travelling etc) was so great for interviews that itwas essential that the maximum information should beobtained from each interview. 'Since, for convenience, allof the Group D users in one location would be interviewed
by the same staff member who was unlikely to be the compilerof all these profiles, it was arranger* that the compiler
would isolate the main queries to be answered in the inter-
view, and that the interviewer would inc,.)rporatc thesequeries in preparing thc7interview structure,
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To ensure that a consistent apprOach was adopted in
preparing for the interviews, a skeletal interview
plan was produced as shown in Appendix 28E. Thiswas used in the preparatory work to form the basis
of the interview questionnaire, an example of whichis shown in Appendix 28F.

Group E - interaction' as required

In general the profiles in Group E were dealt withby one of the above methods, the only difference beingin the freedom of the compiler to decide which method
of interaction (or none) was most appropriate.

Performance Tests

When the profile had been compiled it was tested againstthe test collection of documents (Test 1). If the per-formance was considered satisfactory, the profile wasleft in that form for the experimental service.

Where the performance of the profile was consideredinadequate, the relevance assessments were analysed,
modifications made to the profile on the basis of the
analysis, and the modified profile again matched againstthe test collection. If the results of this second test(Test la) were also considered' unsatisfactory the pro-cedure was repeated in Test lb.

Professional effort in compilation

In the compilation and further preparation of profilesfor an SDI system there are a number of different prO-fessional (as opposed to clerical) activities rcquii-ed.These included, for the system Used in the Investigation: -

(1) assimilation of the information provided by theuser in his statement of information requirements

(2) compilation of draft profile

(3) interaction with the user

(4) modification of profile in the light of the
interaction

For all of these activities the professional staff effortrequired for each profile was recorded (as time spent) inaccordance with the standard practice of the Investigation.Only for the interaction times were special data required.For Group B profiles the submission of the profile for commentwas a clerical operation so that, as with Group A, noprofessional time was used. For Group C profiles, thn ele-ments included in the interactIon .times comprised the
isolation of doubtful points, the framing of suitable questions,and the review of these questions before submission.
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Results

Performance

In Fig.we 1 Cho number of prof:Iles in each group which
were submitted to the_ three tests are shown. As can
be seen from that figure and in the alternative display
in Figure h, interviewing is by far the most successful
and no interaction the least successful in producing an
immediately-satisfactory profile. This is confirmed in
result's for the performance in Test 1 which is tabulated
in Figure 2 to have substantially disappeared (Figure 3)
and to beiroughly equivalent to the use of questions or
the 'as required' choice of interaction methods. The
'no interaction' method continues to have the least
satisfactory performance, although the disparity is
considerably reduced. A surprising result, however, is
the clearly superior performance of the profile interaction
method. Since the difference in Test 1 between the
profiles which were modified as a result of the partici-
pant's comments on his profile and those which were not
is minor (and in fact favours the unmodified profiles),
the final test performance might reasonably have been
expected to equate to that of Group A, ie profiles with
no interaction. k possible explanation, in particular
for the considerable superiority in Precision, is that
the compiler in considering further modifications after
Test 1, felt constrained by the knowledge that the user
had signified his acceptance of the profile :in its original
form and made only the most essential modifications to the
profiles in that froup, whereas for all other groups the
tendency was to make more extensive modifications with a
view to improving Recall at the cost of PrecisiOn.

Professional effort

The time spent by professional staff ill corition, inter-
action and modification before Test 1 is tlbliated for each
group in Figure 2 and the ranking in Figure 4. As expected
the time is least for.the non-interaction group (A) and most
for the interview group (D) with the profile group (B) the
"as required" group (E) and the "questions" group (C) lying
between them, in that order.

When the time spent up to the final test is considered
(Figure 3) the same ranking is shown but the differences
between groups are reduced.

Discussion and Conclusions

The results of the study show that there is a decided
_advantage in interaction with the user, the initial
saving in professional effort gained by having no interaction
is reduced by the increased effort, ruquiced snbsequently
and the level of performance of the profiles does not match
that of profiles compiled with user interaction.
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It is more difficult to draw general conclusions on the
:'cost cost/effective method of interaction because of the
special circumstances of the SDI Investigation. The
question method of interaction will be.gencrally
applieable,.whatever the type of SDI system, but the
results for the method in which users were asked to
comment on their profiles are severely limited in their
application by the fact that a controlled language was
used and a listing of the vocabulary was not available
to the user. Again time spent on the profiles for which
the interaction was. by interArew was especially large
because the service was being supplied centrally to users
scattered throuThout Britain. If the service were being
provided in one location or if the profile compilation
were being carried out by agents int:he same location; the
time would be greatly reduced and would be likely to be
only slightly greater than that for the method in which
the user is questioned by letter.

However the change to a local system of profile compilation
would not improve the performance of the profiles or the
degree of interaction, whereas the change of an uncontrolled
language would increase the opportunity for the user to
comment on the profiles.

In general, since the difference in performance between
different interaction groups of profiles is is small, the
most cost effectiveness method would seem to be that in which
the professional staff cost is least, ie submission of the
profile for comment by the user.



Figure 1

Number of modifications (and subsequent tests).
considered necessary to obtain-adequate performance

Group
Number of profiles in

(interactLon) Test 1 Test. La CP) Test lb (%*)

A
(None)

. ,

38 )4 (89%) It

B
(Profile)

38

_

28 (74%) 0

Cl
i

(Questions)
46 34 (74%)

_....-

1.

D
(Interviews)

3.! 17 WM

_

1.

E
(As required)

40 29 (774) 0

it Percentage or mumlwr or prorils in Test 1.
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Figure

'1'iinc slant by pro ressi onal' st,n n pro 1'11 compilation, interaction
and mof i i eat. i be f'o iiii 1, Lest; ('rest. 1 Lard

rro nuance In TeS 1

Group
(Interaction)

Time
(hrs )

Performance
I-local:1 (Ill )% Precision (R1/2)%

A 1' 28" 45 48
(None))

B total I' h 511 47 56
(Profile) modified 1' 46" 46 55

unmodified l' 44" 47 56

C total 2' 10" 52 56
(Questions )modified 2' 1.2" 56 53 1

unmodified 2! 03" 34* 1

D 5' 51" 523 57
(Irtervie

E
(As required) 1! 54" 49 51

.

* Average of only six values.
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Firure 3

Time spent by professional starf in profile compilation, interaction
and modification to obtain adequate performance,

and performance on final experimental, test
(Test I, Test la or Test: 11)

Group
(Interaction)

Time
(firs)

Perrormance
Recall (P1)14' Precision (R1/2)%

.

A
(None)

2' 3.1" 75 58

B
(Profile) 2' 35" 83 67

C
(Questions) 3' 08" 78 62

D
(Interviews) 6' 38" 79 60

E
(As required) 2/ 43" 8'' '39



percentage
Ranking given Test

I only.

1 (best)

2

3

E (27)

13 (26) E (11 54") E (49/51)\ E (2' 43P) (78/62)

(26) c (2' 10;') (13 '(47/56) c (31 08") (79/60))

Figure 4

Ranking of Groups
by various measures

Least time Perfer- Least time Perfor-
spent pre mance in )re- final illance
Test 1. Test 1 Test in final

Test.

A (1.; 28") D (58/57) 11.") 11 (81/67)

B (1; /15") c (52/56) d3 (2' 35" ) E (82/59r\

5 A (11) D (52 51") A (45/48) D (6' 38") A (75/58)



Chapter 22

USE MADE (>1" SIY[ NOTIFICATIONS

Introduction

The regular feedback of information on the performance of
the SDI Service consisted of the weekly relevance returns.
These indicated which notifications were relevant in two
categories: R1 - highly relevant, and R2 - partially,
relevant. Non - relevant notifications were marked X. Such
returns, of course, give limited information but It was
decided to restrict the demands on participants to the
basic minimum in order to encourage prompt and regular
returns.

To discover a little more of what recipients did with the
notifications and in part.cular how many of the articles
notified were read, a special study was made.

Method

For one week's notifications each participant was asked to
indicate on his relevance return whether he

a) intended to read the particular article

or b) would file the card for future use

or 0 would discard the reference

The work was carried out over a period of six weeks, a
proportion of the participants in turn being asked for
this information.

Results

The results are summarized in Table 1

It can be seen from the Table that of the 3086 notifications
sent, the recipients intended to read 756 (27%) of Them and
to file a further 1463 (48%) for future reference. As
expected the vast majority of those intended to he read wore
RA Jvhighy relevant) documents (,hough a not insignificant
number of R2 docuthents Were included.
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The majority of the LLems filed for future reference were,of course, R2 documents though it is interesting to find
that some 155 items marked as non-relevant were in fact
filed for futurei reference. Without more evidence it isimpossible to say whether these represented useful in-
formation, not-difrectly relevant to the profile or whethercards were being filed indiscriminately. In this connectionit is encouraging to find that most of the non-relevantitems were being discarded.



chapter- 30

Desirability of including material other than English-language
periodical articles in the coverage of the SDI Service

The SDI Service provided in, the Investigation was restricted
in coverage to English-language periodical articles.

In the Final Questionnaire of the Investigation participants
were asked to indicate how desirable they thought it that the
SDI Service should cover other sources of information. The
possible sources were listed as follows:-

1. Books
2. Conference proceedings and papers
3. Foreign-language periodical articles
4. Manufacturers' literature
5. Patents
6. Reports
7. Standards and specifications
8. Theses and dissertations

To each class of material participants were asked to assign
the values 0, 1 or 2, having the following meanings:

0-- Don't mind if omitted
1 - Inclusion desirable
2 - Inclusion essential.

Results

The results are tabulated beJow. It wL1r be remembered that
the participants in the Investigation were, i.0 the main,randomly-
selected individuals drawn roughly equally from universities and
colleges, government establishments and industrial firms. The
breakdown for these three types of user is shown in the table;
The 'Miscellaneous' group consists of Group users and some non-
randomly selected individuals.
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The weighted totals are arrived at simply by counting 0 for
the category 0 items, 1 for the category ; items, and 2 for
the category 2 items. From these figures the sources may be
ranked in the order of' preference for coverage.

Source Score Rank

Conferences 422 1

Foreign periodicals 315 2
Reports 295 3
Theses 217 4
Books '76
Patents 162 6
Manufacturers' literature 121 7
Standards and Specifications 101 8

The same rankings occur if-tally the figues for the category
2 items are taken, ie those which were considered essential
for inclusion. This is convenient since it avoLis any
discussion of the relative weight to be assigned to category 1
and category 2 items.

It is, of course, also possible to consider the figures from
the opposite point of view, ie which items were considered most
expendable by the participants. If we do this we find, as
might be expected, the reverse order of ranking from that given
in figure 2, with one exception: foreign periodicals are
considered more expendable than reports.

If we compare the rankings
and industrial participants
but these consist mainly in
as might have been expected,
and industry rating patent

Rank

ass.tgned by university, government
thek1 are one or two differences
university participants' placing,
a high value on thesis material,

literature rather more highly.

Government IndustryUniversity

Conferences 1 1 1

Foreign periodical 2 2 3
Reports 4 3 2
Theses . 3 h 7
Books 5 5 5
Patents 6 7 h
Manufacturers' literature 8 6 6
Standards and

Specifications 7 8 8
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Chapter 31

NOVELTY OF INFORMATION PROVIDED m' 'rin SDI SERVICE

Introduction

For any subscriber to an SDI or any other current:-
awareness service, the notifications he receives from
that service will form only one source of informationon relevant articles. Many subscribers will regularlysee the two, three or more journals central to their
field of interest and which regularly contain relevantarticles. Most of the articles in these journals will,therefore, already be known to the subscriber beforethe SDI service can hope to notify him of them. Inclu-sion of such articles among his notifications will servepossibly to confirm. that the service is effective, buthe is unlikely to be willing to pay for a service which
only serves .to tell him what he already knows. Animportant factor in the performance of any SDI service isthe "novelty" of the information provided, i.e. the extentto which notifications draw the subscriber's attention'toinformation which he does not otherwise see.

An attempt was made to assess this in the SDI Investigation.

Method

For one week's notifications each participant was askedto give, in addition to his normal relevance assessmentfor each article notified, an indication of whether hehad been aware of its existence previously. To spread theload on the SDI staff this study was done over a period ofsix weeks.

Results

The results arc shown .in Table 1



Table 1

3

Novelty of information provided by the SDI Service

11 5 6 8 9 10 11 12

Relevant sent Relevant not previously seen

No. of
Users

Number of
Notifications

sent
R1 R2 R14-112

h1

No. a

R2

No.

R14-112

No. ,0

go 623 207 217 454 156 66 183 84 339 75

5 87 476 lgh 311 505 ihh 74 268 86 412 81

26 145 42 40 82 30 71 33 83 63 77

7 58 481 163 186 349 135 83 166 89 301 86

3 71 608 178 234 412 137 77 205 88 342 83

9 2c2. 2 25 66 js22 171 22-a 12 _29_ 142 .§.2-82
al 362 2828 88o 1093 1973 654 74 945 86 1599 81

Columns 1 - 3 show for each week the number of participants
involved and the total number of notifications they
received. Columns it - 6 show the number of these notifi-
cations which were highly relevant (R1) and of secondary
relevance (R2). Columns 7, 9 and 11 give the numbers of
R1 and R2 notifications referring to articles of which the
reccipient was not previously aware. Columns 8, 10 and 12
show these as a percentage of the relevant notifications
sent in each category, R1, R2 and R1-4422.

It can be seen from the table that 74 percent of the high
relevance (R1) articles notified by the SDI Service.had not
previously been seen by participants. The figure for articles
marked R2 (partially relevant) is somewhat higher i.e. 86
percent, giving an overall figure for both R1 and R2 articles
of 81 percent.

"Useful" Precision

On the basis of the figures in the table it i.

possible to arrive al figures for the "Use rid
performance of the system, i.e. relevant no ti
previously seen expressed as a percentage of
cations.

31-2
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Notifications Relevant Not Previously Precision Useful
seen Precision

R1 Ri+R2 R1 R1+R2 R1 R1+R2 R1 R1+R2

2828 880 1973 654 1599 31% 70% 23% 57%



Chapter 32

ACCEPTABILITY TO USERS OF ALTERNATIVE FORM

OF SDI NOTIFICATIONS

Introduction

In designing the SDI Service it was decided that the noti-
fications should be sent in the form of cards. Of the
possible standard sizes, 5" x 3", 6" x 4", and 8" x 5", it
was decided to adopt 6" x 4" since the small card placed
too tight a restriction on the amount of information that
could be included. The 8" x 5" card was considered rather
larger than required and such information as we had
indicated that potential participants in the Investigation
used this size less than the smaller cards.

However, although cards were thought Likely to be the most
flexible and convenient form of notification a study was
planned as part of the Investigation to discover whether an
alternative form of notification would be acceptable to
recipients.

The obvious alternative to the cards was a computer-
produced listing of matching documents giving the author,
title, citation and descriptors.

Method

It was originally planned to provide the alternative form
of notification for four consecutive weeks during the middle
of the twelve-months onerationarperiod. However, owing to
lengthy delays in obtaining minor adjustments to the layout
of the matching output, it was not possible to provide more
than one week's notifications in this form before the end or
this period of the Tnvestigation in Decembor 1969. Tho
lateness of this study had porhaps ono advanLago in Lhal. it
occurred after rocipienLs had been inrormod or Lho imminont
changeover to a cost-recovory sorvico. Thu.: tho was au
.incentive ro people to considO siously th quostion or
preferred firm .or noLiricuLions sinc Lhoy would shoLly bo
paying for the service.



For the week in question (Week number - series 063)
recipients were sent a pri.ntout showing details of the
dottuments matchi.ng their proriles instead or the set of
cards normally sent. The apcompanying questionnaire
(appendix 32A)isked users to indicate their views on the
new form of notifications as follows:

a) Very much prefer the new form of notification

b) Somewhat prefer the new form of nOtificatIon

c) Very much prefer the cards

d) Somewhat prefer the cards

e) Have no particular _preference

The questionnaire also asked the reasons for any particular
preference.

Reasons for. preferred form of notifications

The SDI participants, in addition to stating their prefer-
ence, were asked to give their reasons briefly.

The reasons given covered various merits and defects of the
two types of notification, e.g. readability, ease of handling,
etc, and though these were expressed in different ways it
was possible to group them.

The reasons for preferring cards are summarized in Table 3.
The groupings obviously overlap since the flexibility
associated with one record per card is closely connected with
the argument for ease of filing. However, the headings
service to group the reasons stated or clearly implied by
the users.



NesulLs

Of th 437 participants who were sent notifications in
this form 359 sent in replies. The results are shown
in Table 1.

Table 1. User preference for cards vs. paper print-out

CARDS -LISTING

No
To tal-

Veyr - much . Very-much- Somewhat Preference
_

prefer prefer prefer prefer

257 63 5 17 17 359(72%) (18%) (1.4%) (4.7%). (4-7%)

A preference for cards was expected, but the almost
unanimous preference did cause some surprise. A break-down by type of organisation is_shown in Table 2.

Table 2 Preference for cards by type of organisation

Type of
Very much

prefer
Somewhat
prefer

Very much
prefer

Somewhat
prefer

No
Tota,

User
Preference

University 78 18 2 t - 5 103
Government 81 23 1 8

5 ) 118
Industry 78 20 1 7 6 112
Group 20 2 1 2 1 26

Total
.

257 63 5 17 17 259

32-3



Reasons in favour of cards

More convenient for filing and
later reference

Compatible with normal filing
system

Assists further sub-classification
by the user

Number of people
mentioning
this factor

253

23

29

HANDLING

Less liable to damage or wear 8

Easier to handle and read 20

FLEXIBILITY

Easier to pass individual references
to colleagues

Convenient to have one card for each
individual paper

Easier for taking to library to look
up relevant articles

Convenient for use in requesting loan

RECORDING OF ADDITIONAL INFORMATION

Summary of the article can be written on the
back

There is space for more detailed abstract

Additional information can be added

OTHER REASONS

Have become used to cards, inconvenient
to change

Family like to write on the dud cards
at home

34

10

9

10

10

2

1



Table 3, (continued)

its .%) volt rs t, I' C;;I rcis

LEGIBILITY

Cards easier to read, better layout
of information, upper and lower case
easier to read than line-printer
output.

DISCARDING IRRELEVANT ITEMS

Convenient to discard irrelevant
material or give special attention
to urgent items.

Number of people
mentioning

This ractor

Ito

55



r

Reasons for preferring Computer Listing

FILING

Easier to file

Number of People
Mentioning
This factor

7

Occupy less file space since fewer
individual pieces of paper 3

Adaptable to ioldex storage'

HANDLING

Easier to handle
1

FLEXIBILITY

Esier to take to library
1

LEGIBILITY

Easier to scan folder of pages
than individual cards

Easier to read and understand

Easier to see at a glance

RELEVANCE RETURNS

3

3

2

Easier for assessment of relevance

Self-copying form
2
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Tab Le a

Disadvantage of either form of notification

CARDS

More easily lost

Wrong size, should be 5" x 7"

Number of People
mentioning
this factor

PRINTOUT

Difficult to file
r
J

Not so easily stored
3

Sensible filing system impossible
1

Filing by subject not possible
6

Would involve transfer-of information
to cards for filing

7
Very inconvenient to keep

4
Great deal of unused paper

1

Inconvenient size, incompatible withother paper formats
1

More difficult to read
5

Difficult to scan
5

More easily torn
1

Irrelevant items cannot be discarded
1

Individual items cannot be passed tomembers of research group - causing
delay

"
,...

32-7



CONCLUSIONS

The results appear overwhelmingly to justify the originalchoice of cards as the form of notifications. Very fewpeople (6.3%) showed any preference for the listing andonly 1.4% had a strong preference. Strong preference forthe cards on the other hand was shown by 71% of the users.The reasons for this preference appear generally agreed.These are that the cards provide'a conveniently-handled,individual record for each item which can be filed, passedto other interested people or discarded as required.

Some other reasons for preferring the cards must be treatedin context, particularly that of-greater legibj:lity. Partlythis is due to the fact that the cards use upper and lowercase type as against the upper case only of the computerprintout. On the other hand the layout of the informationon the printout could have been improved, in particular byseparating the descriptox's from the journal reference.

It must also be said that the printout was a new form imposedfor one week only on an established system. As some peopleindicated, they had adapted to the cards and the printoutbrought problems of compatibility.

Miscellaneous comments

A number of the replies contained comments of a generalnature of a dealing with points somewhat outside the immediatepurpose of the study. Since they include useful suggestionsfor improving the service they are given below.
tt

One or two of the recent cards contained abstracts whichtended to be more informative than just keywords.

The keywords section might be clearer for sorting if droppedone line from the title.

I shall withdraw from the scheme if the new form of notifica-tion is introduced.

It is possible to include brief abstracts.

Suggest print authors first: I think majority of people fileby authors.

Within a few years most companies will have a Lime-sharedgraphic computer terminal. The newform of presentationwould then be valid IV the mist:em:as could later he accessedfrom a central computer store.



A format within 5" x 2" printed on thin paper for sticking
to cards in a filing system would be most welcome.

Punched classified cards would be ideal.

There is a general problem that many titles of articles,
particularly American, are not an immediate indication
of contents. A very brief synopsis in such cases would
give some meaning.

"Title of Paper" information is often insufficient to
determine relevance of technical content. The difficulties
or providing further information is appreciated but one
wonders what effect this may have had on the results of
this study.

There would be some advantage in attempting to give
references the classification used in Current Papers and
Abstracts.

I would be inclined not to use the service unless cards
were at least available on request.

If the references were available on IRM punched cards the
value of the service would be increased tremendously.

A sensible filing system for the references, eg by topic
is impossible with this new form of notification. The SDI
service has been useful in providing 1) an up -to -date
appraisal of the literature, 2) a permanent record of the
literature. Adoption of this new form of notifications
would seriously impair the usefulness of the service to me.

A useful addition would be the place of origin, since the
authors are not always known, and journals not always
immediately available elsewhere.

Sometime ago you were able to append short abstracts to thereferences. ThiS increased the value of the service enor-mously. I would still feel it worthwhileif only, 'say, 30%- 40% of references had abstracts even if he cost of the
service (to the user) went up by about 10% - 20%.

The language in which the article is available would be ofinterest if noted, also if available in translation, forinstance "in Russian, English edition available".

The address of the authors, so that reprints of important
articles can be written for without having to consult the
actual publication, should be printed on the cards.



The card system of presentation is one of the main benefits
of the SDI Scheme as far as I am concerned.

It would be helpful to have the date of printing or deliveryon the cards."


