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Chapter 17

RECALL PERFORMANCE OF SDI PROFILES

Asscssment of the percentage Recall performance of profiles
in an SDI service is undoubtedly difficult and time-consuming,
and more, perhaps, than any other figurcs derived fréom ihe
system, thce Recall figures are sensitive to the methods

used to obtain themn,

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 thesec documcents
which each would expect his profile to select. Thec marked
documents were then compared with those which had been

sclected 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 figurcs
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-

ents.,

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

17-1
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3) The usor will scldom make the rclevance assess-
ment dircectly on the basis of his intorests as:
stated in the profile but on a looser basis
depending on which articles strike him as of
incerest at the time of the assessment.

Usc of & large list of documents covering a larger time-
span may, to some ecxtent, mcet problems 1 and 2 above but
at the same time crcate 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 nceds to be classificd to allow the user to
find the small number of items on subjects of potential
relevance to him. This in itsclf confinecs the possible
choice of items to those in scctions of the list which he
can reccognise from the classification system as Likcely

to contain rclevant articles. This being so it might be
supposed that, depending on his particular interests and
the type of classification used, his sclection of items
‘might be biased towards his chief, perhaps casily class-
ificd and therefore retrievable- interests. '

In the carly stages of .the Investigation the main purpose
of the lists sent. out to uscrs was less to establish a
figure for the Recall performance of 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 cven aftoer
.the start of the wecekly service this continued to be the
main use made of the lists for some two months after the
start of the operational week%y service.

Subject lists

In addition to its index terms or desceriptors, cach
document input to the system was assigned a sct of up Lo
thrce subject codes selccted from the list in Figurc 4.
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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 wroughly 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 'miscellanecus' 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 uscr were simiiarly classified using
the same broad subject classification 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. Uscrs were then sent
copies of the lists for the appropriate subject -codes with
a covering letter asking them to mark rclevant documents.

It may be imagined that the task of duplicating, selecting
and despatching unique combinations of lists for ecach user
was no small one, particularly when the total sample of
users cr a large proportion of them were involved. However
this was accepted initially to obtain the necessary data
for profile analysis and modification. The wecks for which
this data was collected were 014 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 (rR2)
documents. The Recall figures derived were, for week oth,
52 'percent and for weeck 023, 58 percent (Recall for R1
documents) and 45 percent (Recall of R1/R2 documents).

This tends to show that, as might be supposed, users

mark more documents when they have a two~category marking
system rather than a single category one, since border -
line items which might be rejected dn 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 becn completecd 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 wcek's
run were printed out, duplicated and despatched for users
to mark relevant itcms.

The first scts of random lists covered documents input to
the matching run for wcek 031 and threc sheets werc des-
patched to each user. On the basis of the returns the
Recall was calculatced to be 39 percent for R1 documents
and 21 percent for all documents marked (i.c. 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 shects was therefore scnt 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 listirigs werc sent to users for the weeks
050 and 056. . In the latter casc 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 giVes figurcs that arec similar
to those derived from bulletin markings assuming that the
sample size is not too small.

The data derived from the various lists are sct out in
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 rcturns
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 scervice i.c. Lor weceks O
and 023, dropped fairly sharply for the wecks 031 and 050
and rose again to closc to its carlicer 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

R1

et M

. Ré cruaa

Sample
Size

Recall

R1/2

Samplec
Size

0Tk

Total
'unmodified
subset

&)

At

200
125

023

Total
unmodified
subset

3 {

56
55

;)

269
80

L5 (43)
b5

337
102

036

Total
unmodified
subset

he g

L9
50

72
17

35 528;

92
21

* NOTE Figures without brackets are avcrages of ratios

brackets are averages of numbers
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FIGURE. 2

Recall performance of SUI profiles based on random lists

- [e)
Run Single Sample . Recall Sampie § Recall Sample
Number Marking Size ’; R1 Size R1/2 Size
‘931 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
(5 sheets)
Modified 47 14 30 28
(6 sheets) '
050 30 (31) 4o 24(23) - 60
56 . 48 {49 60 32§33? : 96
(vnmodified z53 14 27$ 26
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FIGURE 3.

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

1. Average of numbers

023 Recall . . -
RT R1/2
Users sent 056 bulletins 56 39
; Users sent 056 random lists 55 42
} {
| -
056 Recall
: RI R1/2
S 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 k5
Users sent 056 random lists 57 L8
056 Recall
5 _ RT R1/2
f I Users sent 056 bulletins T 49 42
l Users sent 056 random lists 53 41
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BULLETIN SUBJECT HEADINGS AS USED FOR GENERAL CLASSIFICATION

OF DOCUMENTS IN THE SDI INVESTIGATION

|
i 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 properties

34 Dielectric, materials and properties, ferroelectricity
and piezoelectricity

e I and

Lo Optical properties of materi .Is, luminescence,
fluorescence

42 Quantum electronics, masers, lasers, holography

50 Semiconductor materials and devices, crystal growth,
microelectronics

60 Electron tubes, cathode ray tubes, thermionic tubes,
protomultipliers, 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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80
81
83
85

88
90

96

Sonics and ultrasonics

Microwave technology

Electric machines, power conversion
Aerospace facilities and techniques, space communication
Direct energy conversion and energy storage

Instrumentation and measurement, biomedical engineering,
telemetry

Particle and radiation measurement

Control theory and componeﬁts, switching theory,
artificial intelligence, cybernetics

Computer technology and applications
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Chapter 18

t ) 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 and other considerations it may be supposed that

the actual Recall figures of the system based on those items
which fall directly within the stated field of the profile
could well be higher than the figures indicate. In particular
the Recall performance for the important articles central to

the user's subject field could well be considerably higher

than for a wider sample which includes items of fringe interest.

A small study was undertaken to test this hypothesis.
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Method

A letter, Appendix 1, was sent to each participant in the
SOI 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. T M
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 pericd.
However, it is not considexed likely that these particular results
would be seriously affected by a small percentage return.

As was to be expected oitly a proportion of the items cited

had appeared among those input to the SDI system. The

coverage of the Investigation extended only to English language
articles in a number of chosen periodicals. Naturally some

of the items cited had appeared in Jjournals other than these,
and yet other items were from strictly speaking, nen-pericdical
sources, eg conference proceedings. In addition, though some
attempt was made in the covering letter to restrict items to
those published within the period of operation of the SDI
service, some of the papers cited had been published before the
start of the service in November 1968. For these and other
reasons only 286, of the items cited had actually been input

to the SDI Service and could therefore be used in +this study.

The number of individual returns contributing to this total
was 126.

In using the remaining items it was realised that the validity
of the results would depend on the extent to which the choice

of items cited was biased towards those actually notified by the
SDI 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 _ 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.

There' is, 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 seiected 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.. Tt 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 only
17 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 of
these 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 question
of 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 been input to the system

normally these additional 37 articles gave a total sample
of 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 manual
matching of the index terms assigned to them against the

particular profiles to discover if the documents would have
been 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 tc the user's stated
information requirements used as 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 portioq only.

However, it was apparent that some items were quite outside

the scope of the profiles and sowe thought was given to re-
moving them from the sample. This idea was abandoned owing

to the difficulty of deciding unequivocabiy whether a particu-
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 restriciing 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 gercent (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 free -of bias towards SDI-notified documents.

18 -4




The figure of 61 percent (average of numbers) and 65 per-
cent (average of ratios) can be taken as the "worst tase"
. 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 resutted in a considerable fall in Recall performance
and must, undcubtedly, have reduced the Recall for this
particular sariple. The end two columns of Table 1 show the
nearest comparable Recall figures for documents -in general
calculated for both highly relevant (R1) documents alone and
{ for highly relevant and partially relevant documents combimed
(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.

| . Conelusions

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
T
RECALL RECALL
Sample Number of Number Average of Average of
Documents Notified Numbers ratios R1 R1/2
Original
286 |. 286 223 78 76 58 hr
Reduced
125 125 92 Th 72 58 45
'Unbiased!
sample 54 33 61 65 h3 24
! .
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Chapter 1

SUBJECTIVE ASSESSMENT- OF ‘SDI SYSTEM

RECALL PERFORMANCE

Introduction

Throughout the SDI Investigation major effort was devoted
to measuring the performance of the system. However it
" was at all times realised that in any operational service

the most immediately important measure of performance
is the .user's degree of satisfaction with the service.

Me thod

In the final questionnaire sent to participants at the end
of “he Investigation an attempt was made to discover the
user's assessment of the service they had received and

the extent to which they considered it had becn successful
in picking up the relevant items in their field.

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

1. How many English—language periodical articles
published over the last Year did you find particularly
valuable in your work? .

2. Of these hoy many were notified to you by the SDI
serviceé?

By no means all the respondents to the questionnaire answered
these questions, a small but significant proportion

obviously shying away from answering ‘questions for which they
had no factual answers. However usable replics were received
from almost 300 people.
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Results

; The number of documents given by individual participants
varied widely ranging from O to 300. The results are
tabulated in Figure 1 and show the Recall figures for
users in each of the user groups-Universities; Government
establishients, Industrial firms and Group profiles.

It is noticeuble that in spite of the large variation in
numbers of documents given in individual returns, the
percentage Recall figure calculated as average of numbers

agrees very clearly with that calculated as average of
ratios.

It will be seen that the Recall figure for University users
is higher than fer Industrial users which again is higher
than for Government users. Determination of the significance

- of these differences requires further work but the difference
between Univeristy and Government users appears on the face
of it too large to be due to chance. The low figure for
Group users should be treated with caution in view of the
small number of people in this group.

Figure 1

Subjective assessment of SDT System Recall Performance

Type of No of | Total particu- | Total Recall %
user returng larly wvaluable notified Av, of Av. of
. articles by SDI Nos. ratios
UNIVERSITY 76 2023 1367 68 68
GOVERNMENT 93 2163 T 1264 58 57
INDUSTRY 91 3053 2024 63 65
GROUPS 22 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 TNDEXING

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 cach document that is added
to the system.

As the number of index terms per document decreasces, 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 thesc
terms have a grecater probability of being rclevant. From
a different standpoint, if the number of. documen’; index
terms is reduced, the number of possible retricval thooks!
is reduced, the number of documents pulled out of the file
is less, giving a probability of reduced Recall and there-
forc of incrcased Precision.

It was cxpected thercefore that an inverse ralationship
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
clecar as one would wish, the scatter of precision values
for the same number of index terms being very largeoe,
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P 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

ones. Only if a) is true can b) be true.

A plot was thereforc made of the relationship between
average number of index terms and the average number of
) notificdtions scent to cach user. The result is shown in

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

input to the system in cach of the four-week periods.

o

Figure 4 shows a plot of total documents input to cach
It can be seen that the points for periods 11, 15 and 19
of documents input was reclatively low.

Finally the data in Figure 1 was again plotted for the
four-weekly periods. As can be secen from Figure 5 the
result is a fairly satisfying curve when the precision
figurces used are calculated as average of numbers but in

Figure 6 it can be scen that averages of percentages give
one or two anomalous points.

Conclusions

It may be ccncluded 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 rcelated to the
number of documents input to that run.

2) The number of notifications is directly related
the average number of index terms applicd to cach
document in the run. The cquation for the Lino

chosen as passing through the origin is y =A§1
5

.

[}
N

20

In view of this it was decided to look at one of the

sclected by the user's profile, and b) the smaller number
of documents will contain a higher proportion of relevant

Figure 2: the points reclate to l-week periods, the number

Figure 3 indicates that this may be the number of documents

four-week period against average number of notifications.

are isolated and thesc relate to periods where the number

drawn in Figure 2 which has beaen somcewhat arbitrarily




e Xt

3) The Precision performance is indircectly related to
the average number of index torms appl.cd to cach
document in the particular run. The cquation for

. the line drawn in the graph (rigurec 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 cach document and that a figure of
approximately 80% Prccision is the highest attainablec by
means of more restricted indexing.

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 suffers sceriously. At the
same time it would also appecar that in this system high
Recall was morc readily obtainable with good Precision
than High Precision with good Recall.
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FIGURE 3,

vo&wo%lm=oo figures relating to 4 week periods

Run Total Index Terms Total no. of | No.rel. Average Ave.notif’.
Nos., Docs, per doc., index eoasm No. sent| Precision| per user
. per run.
011-014 923 8.2 7566 | 69.7 69.5 9.9
015-081 | 989 8.8 §653 67.7 66.5 9.5
019-022 | 858 7.0 6021 .qd.: 69.0 8.9
230-026 | 1135 7.0 7910 69.8 69.3 8.3
027-030 | 988 5.3 5269 712 70.5 6.3
031-034 | 1493 5.1 7138 72.6 71.4 9.2
035-038 | 1311 5.0 6618 73.3 71.6 8.5
039-042 | 1299 5.8 7485 71.4 70.5 8.6
o43-0u6 | 962 5.9 5657 72.7 70.4 6.6
o47-050 | 980 6.3 6151 7T1.4 69.1 645
051-054- | 928 6.1 5667 72.1 69.2 Tl
055-058 | 1141 7.0 7988 69.2 65.5 8.6
059-062 1708 6.8 7576 71.9 69.0 8.3
063-066 | 1167 7.1 8242 70.0 67.3 8.4
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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 all
SDI systems is that the overall rerformance of the
service has no meaning for the individual user who sees
only the performance of his own profile. The chief
virtue of the SDI service in meeting the specific in-
dividual needs of subscribers becomes its chief disadvan-
tage when it performs badly since the failure is feilt
directly, personally and repeatedly week after week unless
something is done to improve matters.,

The weekly service to participants in the Investigation
started in November 1968 and it was realised that it was
desirable to discover quickly which recipients were finding
the service unsatisfactory so that the limited staff effort
could be devoted to the most serious cases., After eight
weeks$' service therefore, each participant was sent a

ques tionnaire asking his opinion of the service and which
aspects he found least satisfactory. The assessment cate-
gories were Very Poor, Poor, Fair, Good and Very Good. The
returns are summarized in Table 1T,

In the final questionnaire at the end of the Investigation
when participants had been receiving service for approximately
fourteen months the same question was included. The results
of this second questionnaire are shown in Table 2.

It can be seen that the overall assessment of the service
had improved with approximately 72 percent rating the
service Good or Very Good Compared with 51 percent in the
previous questionnaire. Less than five percent considered
the service Poor or Very Poor compared with twelve percent
earlier,
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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 resuits 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. Thes«

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 10 percent (29) of the users had decreased.

Assessment compared with subjective recall performance

In the finai 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 servé
to show an agreement between these two subjective judgments.
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Tzile 1 User assessment of 3DI Service after two months

{ TOTAL
Type of User USERS ,<v P . F G VG
University 133 3 (2.3%) 12 (9.05%) k9 (37%) 54 (41%) 15 (114)
Government 148 1 (0.7%) 18 ( 12% 55 Ammmv 65 (45%) 8 ( 3¢)
Industry 122 5 (4.1%) 11 (9.0%) Ly (4743 57 (474%) 5 (4.1%)
ALL 403 9 (2.0%) 41 ( 10¢%) 148 (37%) 177 (44%) 28 ( 79%)
Table 2 User assessment of SDI Service after fourteen months
. TOTAL . VG
Type of User USERS vp P F G VG
University 98 1 (1.0%) L (4.0%) 20 (20%) 56 (31%) 23 (23%)
Government 113 . - - 8 (7.1¢) 29 (26¢) 60 (53%) 16 (14%)
Industry 113 1 (0.9%) 1 (0.1%) 28 (25%) 65 (58¢) 18 (169%)
ALL 324 2 (0.65) 13 (4.0%) 77 (249% 175 (544 57 (18¢%)

Q

Aruitoxt provided by Eic:

|




Assessment of service b

sample of 287 users after two months

TOTAL

Type of User USERS vP P G VG
University 88 1 5 " 33 L2 7
Government 103 1 13 36 Ls 8
Industry 96 3’ 8 32 50 3

ALL 287 5 (1.7%) 26 (9.1%) 101 (35%) 137 (48%) 18 (6.3%)
Table 4 Assessment of Service by mwBUHm of 287 users after 14 months

. TOTAL

Type of User USERS VP P F G VG
University 88 1 L 17 46 20
Government 103 - 7 28 53 15
Industry 96 1 1 20 60 14

ALL 287 2 (0.7%) 12 (42%) 65 (23%) 159 (55%) 49 (17%)

oYl
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Table 5 SDI recipients giving a different assessment of the Service 4in

T the recond ouestionnaire compared with the first aquestionnaire

(Sample of 287 users)

S e e o v

Higher Grading on Second

Lower Grading on Second
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! Questionnaire Questionnaire
By By By By By By
| 1 Grade 2 Grades 3 Grades 1 Grade 2 Grades 3 Grades
| niversity 30 6 - 8 1 1
,W Fovernment 28 4 1 11 - -
| FSQ:m&H% 31 10 - 8 - -
.V '
| 89 20 1 27 1 1
|
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Taible 6 User rating of SDI Service ccmpared with their
assessnient of Recall performance ’

Very Poor Poor " Fair Good - Very Good

No., of Users - 3 17 41 15

Cniversity Total ¢ Recall - 150 845 2964 1178
Average % - 50 . 50 72 79 |
- . No. of Users - 8 25 49 13 3
Govermuent Total ¢% Recall . - 159 1093 3331 788 . §
Average - 20 4y 58 61% 1
No. of Users- 1 1 22 56 11 o B
Industry Total § Recall - 100 967 4059 784 Vo
; Average G - 100 Ly 72 71 o !

No: of Users 1 12 64 146 39
ALL Total % Recall ‘ - Lo9 2905 10345 2750 ,
Average «\«u i - 34 45 71 71 ot

* These include a return from one user tﬂo rated the service Very Good in spite of the fact
that, by his figures, the Recall performance who O. This is explained by the fact
that he included only two items as being of particular value, both being outside the scope

c%a#ouoﬂ<&oo.0§ot9ub= ==v=duuuWonooaﬂcbuownuoﬂwbnerooercnw paper givsn at a
conference in Germany. .




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
statemerts 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.
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The factors user in assessing the statement were:-

1.

a)

2.

POOR_CHARACTERISTICS
“

Statement
Lack of detail

Examples of statements lacking detail are

'T am interested in nuclear instrumentation! or
'Please inform me of articles on airborne radar
equipment®. FEach is sufficient to define the
general area of interest but gives insufficient
information for compiling a profile to select
articles in the parti~ular part of the field
that is likely to be of interest to the user.

Lack of precision

Lack of precision generally arises from failure

of the user to realise that w 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 'I am genérally interested in semi-
conductors of the TII-V group but particularly
GaP, InP and InSb!'. Without specifying those
pParticular aspects of vhe III-V group of compounds
in general which are of interest, the profile can
only opt to cover either all of the III-V compounds
or just the three specifically-mentioned.

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

Subject Field

Difficulty of coding.

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

A problem with anyv SDT system is how to decide which
user interests can be covered by the subject coverage
of the data base. In many cases an individualts
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 such
fringe areas the rerformance (particularly Recall) of

the profile and therefore the users assessment are
likely to be poor.

GOOD CHARACTERISTICS
These are the reverse of the characteristics enumerated -
above. Examples of statements with good characteristics in
each category can be seen from Table 1.

‘1. Statement

a) Plenty of detail

b) High precision

2. Subject Field

a) Ease of coding

FAIR- CHARACTERISTICS

Statements which could rot be categorized according to any
of the above ‘were put in the Fair category.

In practice it was found that many statements were assigned
to 2 or 3 categories. TIn those cases where there was a
mixture of good and poor characteristics, Prediction of

performance was based on a simple balancing out of the
categories.

The actual performance against which the Prediction was
compared 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, and
014) but many of these were of profiles which had undergone
modifications as a result of profile analysis or user
interaction and this could be-significantly different from

(obtained by questionnaires sent out around run 020); this

comparison served as a measure of whether performance figures
corresponded to user ratings.

22 -3




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
disadventage 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 con51dered
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 relationst ips of the following were investigated:

(1) Prediction of performance and Test Collection
performance

(2) User rating and the 001-01&4 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 profiies with performance figures
of O 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
reasonacly reflected by the results obtained on
the test collection performance (curve 1) but much
less s0 by the results obtained in the experi-
mental serv1ce'(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

b

|
i
22-4 j’
{




Longer-term effects

However it is possible that this higher performance- and
satisfaction is a short-term effect based on highly specific
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. :

t 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 12
months service.

. e

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 'Good! predictions

ﬂ 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,




C e

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 jin 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 wnich 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 asscssment of its performance is not
ciear. In general the group of profiles predicted to perform
badly are assessed lower than the group oif 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 c¢f the subject
coverage of the service featurc 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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FIGURE 3. COMPARISON OF PREDICTED PERFORMANCE WITH USER
ASSESSMENT IN FIRST QUESTIONNAIRE

(SAMPLE OF 48 USERS)

fgggssunnr POOR FAIR GOOD VERY GOOD
t Ferrommanes~~__| "er post)
‘Poor 3(6%) |1 (2%) | 7 (15%)
Fair 1% [306%) | 12 (%) | 1 (an)
Good 8 (17%) [ 7 (15%) 5 (10%)

FIGURE 4. COMPARISON OF PREDICTED PERFORMANCE WITH USER
ASSESSMENT IN SECOND QUESTIONNAIRE (SAMPLE OF
48 USERS)--

e I i At o A

USER
ASSESSMENT | POOR FAIR GOOD VERY GOOD
PREDICTED (Including ' i
PERFORMANCE very poor) !
Poor 1 (2%) 3 (6%) 5 (10%) 2 (4%)
Fair 3 (6%) 12 (25%) 2 (4%)
Good 2 (44%) 13 (27%) 5 (10%)‘
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FIGURE 2. PERFORMANCE FIGURES FOR PROFILES DERIVED FROM
STATEMENTS GRADED POOR, FAIR AND GOOD

MEAN ANNUAL
PREDICTION NO. OF PROFILES OVERALL PRECISION .
R1 R1/2
Poor 17 27 . 66
Fair 26 29 63
Good 31 34 75
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LADLE, “4e UYLKALL PROULDIUN HEFERENCE FOK WEEKS 011-050
and USER SATISFACTION ASSESSMENT IN QUESTIONNAIRE
FOR SAMPLE SET OF USERS

PROFILE ASSESS- | OVERALL |PROFILE - |ASsEss- |OVERALL
NO. MENT at | PRECISION| No. MENT at |PRECISION
QUESTION-; FOR YEAR QUESTION-{FOR YEAR
NAIRE 2 NAIRE 2
2 R1 R1/2 > R1 R1/2
1 001 35 92 269 G 39 7.
006 13 63 | 276 ve 52 90
013 VG 39 81 281 20 4o
022 G 25 86 287 VG 59 95
031 G 68 89 297 G 19 72
036 ¢ |77 99 303 G 22 86
o43 G 43 172 308 G 56. 88
052 G 28 68 314 G 16 60
056 48 s4 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 i st
089 21 L2 342 F 26 78
097 VG u8 77 392 G 16 60
102 0 29 397 G 37 67
107 7 58 402 VG 52 178
113 15 99 4o7 by 68
119 38 75 413 52 82
136 G 28 83 418 VG 13 41
132 40 60 427 19 52
137 G 50 82 435 Ve 53 88
145 F 28 77 L2 G 39 75
152 G 15 75 by7 ‘ 19 57
157 G 23 64 Lsh 15’ 74
165 G 67 9l 460 F 5 23
170 F 13 37 467 F 13 49
175 G 22 68 472 G 21 81
194 G 32 76 b79 F 1 55
199 VG 35 96 483 G 125 65
204 G 27 178 k9o G 75 98
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TABLE 4 (continued)

PROFILE  |ASSESS- |OVERALL | PROFILE | ASBESS- | OVERALL

NO. MENT PRECISION | NO. MENT PRECISION
QUESTION- |FOR YEAR QUESTION-| FOR YEAR L
NAIR NAIR g s

2 R1 R1/2 2 R1 R1/2“”1j““

209 ¢ 8 67 502 F 7 bk ‘

215 G 13 %0 508 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 36 527 | 530 G 18 28

26 VG 67 97 534 F 415 54

253 26 84 - 549 19 42

259 5 30 | suy G 19 69

264 G 54 83 © 552 , F 19 80
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Chapter 23

EFFECT OF PROFILE ANALYSIS AND MODIFICATI.ONS 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. F/G are excluded. The net improvement is
pPlotted against the average time spent pexr 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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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.

Inherently unsatisfactory profiles may take up

'

4
considerable analysis and modification time without
<he basic fault being removed.
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No. of profiles Total time Average time
in mins per profile
in_mins_ -

12 935 77.9

6 535 89,2

20 1412 70.6

g G 89 | 5505 ﬁ 61.9

G | F 19 1835 96.6

G P 1 S 175 175.0

G VP { 1 90 90.0

F VG 13 1395 107.3

P ¢« | 53 6130 115.7

F F 29 2742 \ 9k.6

F P » T2 ¥ 215 107.5

p VG 1 190 190.0

P G . 5 Lgs 97.0

P F 12 1580 T 131.7

P P 7 : 6hs 92.5

VP F 3 595 198.3

\24 VP 1 25 25.0

G G/vG 1 o) 0

F/G VG 1 25 25.0

F/G "G 2 155 77.5

F/G F 1 ' o 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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Assessment.

<Q Arv L4 h'd 1. XY § »
o1 - 1 100 o 200 ” 500 T
Time in mins. i

*
N
o .
(&

Gk (2 X x . X X

_

i

"

2. Profiles originally assessed as G. |
|

|

{

|

|
_
‘ |
|
Second Questionnaire l. Profiles originally assessed as VG. ;
!
I
A
1

ﬁw«m x x2) ¢ xx ¥ X X x |
n

~ [ S
- . N

x X% N l@ X X % [VaRy) " ™ VA

. . ddo0 300 400 500 |

Time in mins. ;

3"C0 .ﬂw x ¥ ¥ X x ¥ X X x. ;
: |
' |

|

|

Ve X :
Fig. 3. User assessment of SDI service in relation to time spent inh profile ;
analysis and modification. . #
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+Second Questionnaire

Assessment. 3. Profiles originally assessed as F.
VG 4 o VH x X Y
QLTGV Y XYY NY YV KX X V, Ax X x,bvrx X4 X x K *» XX ¥ x x
6)6) Q@ 5Yé @) 4 Q)
AF o 2 o o a X, 174 X 3ok H”‘W i v L. -
F @ ¢ 00 o g 200 ) 300 , 400,
Time in mins.

W Y X
O
]
(a2}
N

4, Profiles originally assessed as F/G.
VG ¥ '
G ¥ ¥
106 200
pY , Time in mins,
Fig. 4. User assessment of SDI service in relation to time spent in profile
analysis and modification.
O
&l

Aruitoxt provided by Eic:
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Secormd Questionnaire

Assessment., 5. Profiles originally assessed as P.
VG X
G X hw X
* I
F wv‘
X x mv xox Y X
P (3 .y L " ) ” N
100 200 - 300
Time in mins, '
3 ¥
2 |
6. Profiles originally assessed as VP. |
F X ¥ b 4
P
P * TUO 700 —3400

Time in mins.

Fig. 5. User assessment of SDI service in relation to time spent in profile
analysis and modification.




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 plamusible 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.
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riGURE 1,

FOR WEEKS 011-050

AVERAGE _NUMBER OF NOTIFICATIONS AND PRECISION FIGURES
M

A'verage notifications % Precision

Week No., per user Average of nos. Average of %
11 T4 70.5 69.5
12 8.8 72.4 71.5
13 10.9 66.7 66.5
14 12.1 69.6 70.1
15 10.2 67.8 66.4
16 9.4 67.6 67.2
17 10,8 68.0 64.8
18 8.5 ' 67.4 67.5
19 '9.& 72.0 69.6 -
20 9.3 71.8 68.0
21 8.6 71.7 69.4
22 8.2 70.1\ 68.7
23 9.2 69.5 67.7
24 6.9 67.6 67.9
25 6.3 72.0 71.1
26 10.8 70.1 68.4
27 8.6 71.5 70.1
28 5.6 72.2 72.1
29 4,9 7141 70.7 .
30 6.0 70.3 68.1
31 7.7 71.9 71.0
32 9.2 75.8 T4.9

; 33 11.0 71.3 71.5
34 . 9.0 71.2 69.3
35 9.5 7hol 72.0
36 7.4 71.0 68.6




Figure 1. (Contd)

Average notifications % Precision
per user Average of Nos, Average of %
37 8.5 74.9 71.8
38 8.4 72.6 72.5
39 8.6 TR.2 ' 71.8
Lo 10.3 72.6 71.9
41 ‘ 9.0 70.9 | 69.6
42 - 6.3 69.6 67.0
43 - 4.6 71.2 69.3 ;
Ly ) 6.5 ' 72.8 ; 69.8
45 - T.8 72.6 68.2
46 7.3 73.7 72.6
47 6.8 70.3 67.5
48 ‘ 6.2 75.0 72.9
Lo . : 6.0 68,2 . 64.0
50 7.0 71.8 69.9
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ChaRter.2§

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 abstract
of the decument. The object is. to give him sufficient ine
formation in a convenient form to allow him to decide whether
the document is relevant and to chose whether he wishes to
obtain the full text. “

The question arises as to the information which shounld 4
provided in the document surrogate to- ailiow the user to make
a reliable judgmen} 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, ITII 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 IIT Basic information plus abstract,

Group IV Basic information but with title augmented
to make it more explanatory where necessary.

N
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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 Service. 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 bv 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 appéared 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 notiffcations containing a mixed set of Group I, II, III

or IV notifi-ation cards. No note explaining 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 Jjournals. The
covering letter sent with the sample of documents is shown in
Appendix 10‘

For each document assessed, the following information was recorded -
user number, cocument number, relevance assessment based on card
notification, and relevance assessment based on full document.

The relevance assessments were in each case either 1, 2 or X, being
respectively 'highly relevant?, ‘partially relevant' and '‘not-
relevant?®.,
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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 for

the 'title only! notifications, though the range between all
four 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 qriginal.documént.
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FIGURE 1,

0625113 993

. Upper-atmosphere winds and their interpretation-IT

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;j

FIGURE 2. Group II notificatien card — title only

062012; 99;

Using thermostimulated exoelectron emission for
ionizing radiation dosimetry;

A.I. Beskorskii and others;

Instrum. Exper. Tech. No. 1 35-38 January-February
19693

25-4

Group I notification card -~ normal SDI notification




FIGURE 3. Group III notification card - abstract

0625333 99;

Measuring narrow f.m. deviationj
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 ox
broadcast transmitters. This requirement ~
can be met by using an external voltmeter

to measurs the 1.f. output of the Modulaticn
Meter which enables deviations as low as

10 Hz to be measured.

FIGURE 4, Group IV notification card - augmented title

062554 993

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

E.C. Silverberg; L
Rev. Sci., Instrum. Vol.40 No.11 1530-1504
November 1969;




fIGURE 5,
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compared with those based on full document.

Relevance assessments. of various card notificationz

Assessed higher

Assessed higher

Equal assess-".

‘ROUP on card on document ment TOTAL
No. ’ % No. % No. %
I s 19 31 13 160 ‘68 236
II 53 18 50 17 195 65 298
ITL 37 18 25 | 12 148 71 210
LIV 29 13 34 15 162 72 225
TOTAL | 164 140 665 969
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Chapter 26

Effect of including author nemes as search terms in SDI

Profiles.,

The statement of Information Requirements form sent to

each user asked for details of the subjects on which he
would wish to receive information. No attempt was made

to discover the names of authors whose work would be likely
to 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 names
and 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 documents were included as searchable elements
in 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 be
included as descriptors along with the subject descriptors
in the document record). Until the author names could be
included in profiles this part of the record was nct usable
and when a way was being sought of reducing the punching
load from week 026, the author descriptors were obvious
candidates for dropping until the temporary flood of input
had 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 the
record even though lists of authors had now been obtained
from the users for inclusion in profiles. Tt will be
realised too that the punching effect required to add an
average of say 20 author names to each of some 600 profiles

- was in itself not readily available at this time. Apart
from the question of punching effort it must be remembered
that owing to the computer program difficulties, profile
modification was at no time a straightforward matter and
.there was a natural reluctance to face the disruption of
the service that could result from profile modification on
this scale,




Nevertheless the facility of searching by author names

is important and it was not satisgaptory to carry out

the Investigation without at least ‘examining the effect
of including this option. A small investigation was
therefore planned to discover how the inclusion of author
names in SDI profiles would affect ‘the performéhce of the
SDI service. i

Me thods , .
g -

Given the constraints mentioned above i.e. the need to
keep the punching lead to a minimum and to disturb the

profiles as little as possible the following  methods were
adopted.

1) The author descriptors were added to the documents
as surname without initials €.g2. FREEMAN rather
than FREEMAN F.J. The difference may appear slight
but 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
Tauthor' profiles were constructed made up solely
of the author names for the profiles as a whole,

In these again the surnames only were used. The
use of these special profiles avoided disturbance
of the individual profiles and kept the matching
output for the 'authors investigation! separate from

the normal.service output and available for separate
scrutiny.

Thus the function of these author profiles was to select
articles by authors with given surnames. These had then to
be sorted manually to obtain those by the wanted authors i.e.
those with given initials. The particular users interested
in these authors could then be looked up in a card index and

the appropriate notifications sent to them for relevance
assessment.

This was, of course, a laborious method but it was con-
sidered better to accept it for the limited duration of the

foreseen.

Organisation

A letter (Appendix 10A82). was sent to all users inviting them

to supply details of any authors whose work was likely to be
of 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 inter.ded to compile the author profiles and to
run them 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 given
by a participant was on file for a different length of
time 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 was
examined over a period of ten weeks to discover whether
any 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 of b
the 259 documents, 93 being assessed as rele- .
vance 2,

3. 80 (49%) of the 163 documents were also retrieved
by the subject profiles i.e. 83 (51%) were re-
trieved only by author. of these, 61 (74%) were
classed as relevant (R1 or R2) and 34 4o%) as
highly relevant (R1).

4. Of the 80 documents retrieved by both subject

and author, 79 (99%) were rel vant and 62 (78%)
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 rememdered that some of the names supplied by
participants were those of foreign authors which could not
be expected to retrieve documents from largely English-
language periodicals. ’




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
1S 1ons

One is hesitant to draw very firm conclusions from the
study. However, it seems clear that with such a small
percentage of relevant documents retrieved by author
compared with those retrieved by subject, the overall
performance of the SDI service is unlikely to have been

affected seriously by the exclusion of author names from-
profiles,

Although the reércentage of documents retrieved by author
is small the relevance of such documents on average is
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No. of RD1 % RD2 notifications sent No. of author

for weeks 050 - 059 matches for
050 051 052 053 054 055 056 057 058 059 Total 050 - 059

1 2 2 2 4 4 - 1 - - 16 1

’ f)}z; W 8 816 11 12 13 5 19 17 172 -
| 72 6 L 5 2 7 1 1 1 4 3 2 .

; )79’ - - - -1 - - 1 - 3 -

113 3 3 4 3 1 7 7 7 6 2 43 -

Wl 12 6 5 21 6 7 3 5' 8 7 78 -

158 2 1.7 - 3 9 7 - 5 - 3 -

65 L 11 12 9 12 6 3 9 5 10 81 1

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

17 -1 - - 3 . - - 111 15 1

AN -1 - -4 4 1 -« - 1 - 3 1

287 L 2 - - 3 L 8 3 3 2 929 ; 3

521 . - 6 5 4 7 8 1 7 L 6 18 3

36k - 2 6 1 211 5 8 7 2 W 1

185 3 0L 7 - 5 5 2 L 311 W 1

2 1 - 3 1 1 5 - 10 3 2 2 -

511 8 L 9 2 - 12 - - - 8 43 -

32 -1 1 - -« - + 1 - - 3 1

W0 53 2 4 - 22 1 3 1 3 2 5

f;73 2 8 912 8 6 2 6 1 9 63 -

88 - - - - 610 18 7 6 8 55 1

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

138 6 3 1 8 1 - 8 9 8 9 53 1

| 971 29

* A dash indicates that no assessment is available either because there was no
mtching for that week, or because assessments were not retuimed. e.g. In the
:ase of 079 where the profile was on a very limited topic the dashes indicate the
‘ormer. In 588 where the output was normally quite high, from 050-053 the user
‘ailed to return assessments.




Chapter 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 were
compiled by two of the Indexer/Analysts who remained on the
staff throughout the Investigatinon. The first of these
(Compiler No. 1) was responsible for 230 profiles and the
second (Compiler No. 2) for 219 profiles. The remainder of
the profiles, 126 in all, were compiled by various other
members of the staff during the course of the investigation
and, though most of them owe more to one person than another
they 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 gf identification these profiles are
assigned to compiler No. 3. Details of the profiles assigned
to each compiler are given in Appendix 27 A.

It is obviously of some interest where profiles are compi”.ed
by different people to discover whether the performance of
the sets of profiles differs and what factors might account
for any difference found.

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

electronics research, but they were specialists in the field
of physics.

In terms of experience of information work, Compiizsr 1 had
several years advantage over Compiler 2 who was a recent
graduate. However it is likely that the greatest differance
between the two was greatest in temperament and approach to
the 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 compited by each
compiler to discover whether the respective users were
equally satisfied with the se¢rvice received. The first
service guestionnaire returns for each Compiler are shown
in Figure 1, and those for the second questionnaire in
Figure 2,

The figures aire shown as histograms for each Compiler in
Figures 3-5. For the first questionnaire returns, the
general distribution of user assessments is very similar,
althougb the figures for each category of satisfacticn Jdiffer
in some 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% for Compiler 2 with

a higher number of Very Good assessments in the latter case.
This slightly greater degree of satisfaction for Compilexr 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 investigatiion 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 increcased for all three grolps of

profiles, the increase in satisfaction is grecater for Compiler

1 profiles than for Compiler 2 profiles. In the former group

the percentage of yusers expressing positive satisfactior

(Very Good or Good) has increased by approximately 20 percent

while for the latter group the increcase 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. -

CONCLUSTIONS

It would be unwise to attempt firm conciusions but one or
two -are suggested.

1) User satisfaction appears to be largely determined
by factors other than the person compiling the
profile since overall satisfaction is very simi.ar
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 profilecs initially exhibit a differens
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 questicnnaire 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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3)

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 cof greatly increased Precision
with relatively little loss of Recall, but give
less. satisfaction:to a user who is concerned with
high Recall 21lmost to the exclusion of Precision.

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 stateq/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.

- "
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USER SATISFACTION AT FIRST QUESTIONNAIRE AND

PROFILE COMPILER

Compiler

Very PoorE

Poor

27-5

Fair Good Very Good TOTAL
No. No. % No. % No. % No. % N’O’:w %
1 3 (1.8) 11 (6.4) 65 (38) 86 (50) 6 (3.5) 11
2 b (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
¢ v . -
FIGURE 2,
USER_SATISFACTION AT SECOND QUESTIONNAIRE AND
PROFILE COMPILER
Compiler Very Poor Poor Fair Good Very Gooa  TOTAL
No. No. % No. % No. % No. % No. %
1 - - 5 (4.1) 28 (23) 67 (55) 22 (18) 122
2 1 (0.9)  3(2.6) 35 (30) €1 (52) 17 (15) 117
3 1 (1.3) 5 (6.5) 16 (21) 39 ({5t} 16 (21) 77
TOTAL 2 13 79 167 55 316
N
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PROFILE ANALYSIS AND MODIFICATION BY COMPILER NO. 1

Profile

Time
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FIG 7 (contd.)
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Chapter 28

t METHODS OF USER INTERACTION IN

PROFILE GOMPILATION
) A

A proposal tc include a study of the effect of different
types of user interaction,was~made, in the course of the
Investigation, in December 19G67. The proposal is given
in full in Appendix 28A. The types of interaction

\ i compared were:

(A) No_interaction

The profile was compiled on the basis of the user's
stucement of information requirements.

(P} Profile for comments

A draft profiie wac submitted to the user for commcnt.
Modificathons were made, on the basis of his couments,
to form the final profile.

(C) Questions

After the user's statement of infoiruztion requirements !
had been studied and a draft profiie compiled,

. questions were addressed to the user wherever there was
the siightest doubt as to the .compiler's understanding o

of his reqguirements. The final profile was compiled in
the light of his reply.

Temwels,




(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 frce to have
no interaction, send the profile for comment or subui t
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 bave no interaction with the
user (otherthan 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 .groups
To ensure that a number of users were available for inter-
view at a location, the random selection of 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 s then by

organisation, and finally by users within the organisation
in sequences of five users).

"~ At this stage in the Tnvestigation a considerablec number
of profiles had been compiled. This in itself did not
necessitate their exclusion from the study since no inteir-
action had taken place and the profiles could be¢ considercd
draft profiles only, so long as they had not been modificd in
response to relevance assessments.




However, those profiles which were originally compiled
dufing the first few months of the Investigation were
omitted from the study, since this was a lecarning period
during which expertisc 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 rcasons were dealt with too late
to be included in the study, ie the nced €6 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 iser. The equivalent
"o interaction" profiles were also omitted.,

Implementation of interaction methods

tsroup B - profiles submitted for comment

Since a controlled-language was uscd, based on a
thesaurus to which the user did Ps % have access it

was realised that this method of interaction wase
unlikely to be very productive. The letter cXparaining
what was required of the usecr (if he wished to take part
in the study) is given in Appendix 23B. As may be secn
much of it had to be devoted to an explanzc.tion of the
controlled language and the profile logic-.

Group C - quecstions poscd by letter

For Group C profiles, the compilers were required to
isolate all the—points in cach statement of information
requirements on which there could be any doubt as to

the user's meaning or intention. Questions were comniled
which sought elucidation on tliese points an? which were
sent to the user after review. The covering lebtlor sent
to users with the querics is given in Appendix 28C and an
example of a question form in Appendix 28D,

Group D - intervicws

It was considered that the investment in siall time

(in travelling ctc) was so great for interviocws that it
was essential that *the maximum information should be
obtained from each interview. ‘Since, for convenience, all
of the Group D users in one location would be interviewed

by the same staff member who was unlikely to be the compiler

of all these profiles, it was arrange~ that the compiler
would isolate the main queries to be answered in the inter-
view, and that the intervicwer would incsrporate these
queries in preparing thc-interview structurc.




"To ensure that a consistent approach was adopted in
preparing for the interviews, a skeletal interview
plan was produced as shown in Appendix 28E. This
was used in the preparatory work to form the basis
of the interview questionnaire, an example of which
is shown in Appendix 28F. .

Group E - interaction as required

In general the profiles in Group E were dealt with

by one of the above methods, the only difference being
in the freedom of the compiler to decide which method
of interaction (or none) was most appropriatc.,

Performance Tests

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

Where the performance of the profile was considered
inadequate, the relevance assessments were analysed,
modifications made to the profile on the basis of the
analysis, and the modified profile again matched against
the test collection. If the results of this sccond test
(Test la) were also considered‘unsatisfactory the pro-
cedure was repeated in Test 1b.

Professional effort in compi.lation

In the compilation and further prcparation of profiles
for an SDI system therc are a number of diffecrent pro-
fessional (as opposed to clerical) activities requiired,
These included, for the system used in the Investigation: -

(1) assimilation of the information provided by the
user 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 activitics the professional staff cffort
required for each profile was recorded (as time spent) in
accordance with the standard practice of the Investigation.

Only for the interaction times were special data required.

For Group B profiles thec submission of the profilce for comment
was a clerical operation so that, as with Group A, no
professional timc was used. For Grouyp C profiles, tha ole-
ments included in the interaction times compriscd the

isolation of doubtfui points, the framing of suilable quest.ions,
and the reviecw of these questions before submission.
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Results

Performance

In Figare 1 the number of profiles in cach group which
were submitlted Lo the three tests are shown. As can

be seen from that figurc and in the alternative display

in Figure 4, interviewing is by far the most successful
and no intcraction the lcast successful in producing an
immediatcly-satisfactory profile. This is confirmed in
results for the performance in Test 1 which is tabulated
in Figure 2. to have substantially disappearcd (Figurc 3)
and to be‘ roughly equivalent to the use of questions or
the 'as required' choice of interaction methods. The

'no interaction' mecthod continues to have the least
satisfactory performance, although the disparity is
considerably reduced. A surprising result, however, is
the clearly superior performance of the profilec interaction
method. Since the differencé 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. A 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 profilec in its original
form and made only thc 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 Prccision.

Professionat effort

The time spent by professional staff in coenyg Llation, inter-
action and modification beforc Test 1 is tabirated for each
group in Figure 2 and the ranking in Figure 4. As expected
the time is least for.the non-interaction groun {A) and most
for the interview group (D) with the profile group (B) the
"as required" group (E) and the "quecstions" group (C) lying
between them, in that order. :

When the time spent up to the final test is considefcd

(Figure 3) the same ranking is shown but the differences
betwecen groups arc reduced.

Discussion and Conclusions

The results of the study show that there is a decided
.advantage in interaction with the uscer, since the inibial
saving in professional cffort gaincd by having no .inleractlion
is reduced by the increased effort requiced subscquenbly

and the level of performuance of the profiiles does nol malch
that of profiles compiled with user inleraction.




It is more difficult to draw general conclusions on the
nosi cost/effective method of interaction becausc of the
special circumstances of the SDI Investigation. The
question method of interaction will be .generally
applicable, 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 ianguage was
used and a listing of the vocabulary was not available ..
to the user. Again timc spent on the profiles for which
the interaction was. by interview was especially large
becausc the service was being supplicd centrally to usecrs
scattered throuchout Britain. If the service were being
provided in onc location or if the profilc compilation
were being carried out by agents in the same location, the
time- would be greatly reduced and would be likely to be
only slightly grcater than that for the method in which
the user is questioned by letter.

However the change to a local system of profile compiiation
would not improve the performance of the profiles or the
degree of intecraction, wheércas the change of an uncontrolled
language would increasc 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 scem to be that in which

the professional staff cost is lcast, ie submission of the
profile for comment by the user.
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Fipure 1

Number of modifications {(and subsequent tests)

considered neccessary to obtain adequate performance

Number of profilés in
Group . .
(Interaction) Tost Test La (%) Test b (%*)
A 38 3 (89%) h
(None)
B 38 28 (74%) 0
(Profilc)
. Ci/ U6 34 (74%) L
(Questions)
D 3 17 (M5%) i
(Intervicws)
E ho 29 (73%) 0
(As required)

. .. g
* Percentage of .number of profiles

28-7
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Figure 2

Time speni. by profcessional” staff .in profile compilation, interaction

and modification before inifaal best (Tost 1) apd
poerlformance in Tesgt | -

Group \ Time Performance
(Intéraction) (hrs) Recall (R1)% Procision (RL/2)%
A 1t 28w hs 48
(None) .
{
B total - q 1L hne hy 56
(Profile) modified 1* 46 6 55
unmodified | 1% 4in ’ L7 56
C total 2% LOn 52 56
(Questions)modificd 2% 2w 56 53 [
unmodiificd | 2% 03n Bliks 66* [
D 5% 510 58 57
(Irtcrvi;ygf
‘ E
(As requircd) 1t she Iy ' 5.1,

* Average of only six wvalues.
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« Time spent by professional staf'f in proflile compilaltion, interaclion

and modification Lo oblaln adequate performance,

and performance on final experimental: test

Test la or Test 1)

(Test 1,

Group T.ime . Performance
(Intcraction) (hrs) Recall (R1)% Precision (R1/2)%
A 2t 3 75 58
(None)
"B
‘ (Profile) 21 35n 83 67
c
(Questions) 3t 08n 78 62
D »
(Interviews) 61 38" 79 60
? E
(As roqqircd) 2v 3w 82 59
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Figure k

Ranking .of Groups
by various mcasures

EX Least time Poerfor- Least time PYerfor-
. w spent pre mance in pre’ fiinal mances
Ranking g“"‘l’c" Test Test I Test 1 ~ Test in final
only —_— —_— — s
—— ?cs(.
1 (best) D (55) A (1 o28) b (38/57) A (2t 31v) B (83/67)
2 B (27) B (1v A5")  © (52/56) 3 (2t 35%)  /E (82/59)\
3 B (26)\ E (1 54m) ,E (49/51)\ E (2! 43v) fc‘ (78/62)
b { ¢ (26) c (2 10") (B (47/56) ) ¢ (3* 08") \b (79/60)/
5 A (11) D (5¢ 51") A (45/48) D (6% 38") A (75/58)
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Chapter 29

USE MADE OF ST NOTIFICATIONS

i
,! ~

Introduction

The regular fecedback of information on the performance of
the SDI Service consisted of the weckly relevance returns.
These indicated which notifications were relcvant in two
categories: R1 - highly relevant, and R2 - partially
relevant. Non-relevant notifications were markéd 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 recipicnts did with the
notifications and in particular how many of the articles
notified were read, a special study was made.

Méthod

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

a) intended to rcad the particular articlec
or b) would file the card for future usc
or ¢) 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 e
The results are summarized in Table 1

It can be seen from the Table thal of the 3086 notifications
) sent, the rccipicents intended to read 756 (27%) .of them and
to file a further 1463 (48%) for futurc reference. As
’ cxpected the vast majority of thosc .intended 1o bhe rcecad were
R4 {highly relcvapt) documentis Lhough a not insigniflicant
number of R2 documérits were ineluded.

29-1
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The mujority of the items filed for futurc reference were,
of coursc, R2 documents though it is interesting to find
that some 155 items marked as non-relevant were in fact
filed for future'reference. Wi.thout more evidence it is
impossible to sd; wﬁether these represented useful in-
formation«not-dfrectly relevant to the profile or whether
cards were being filed indiscriminately. In this connection
it is encouraging to find that most of the non-relevant
items were being discarded.

rna »
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Chapter 30

Desirability of including material other than English-language
periodical articles in the coveragc 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:-

Books

Conference proceedings and papers
Foreign-language periodical articles
Manufacturers! literature

Patents

Reports

Standards and specifications

Theses and disscrtations

OO NFEFWUN -

To each class of material participants werc asked to assign
the values 0, 1 or 2, having the following mcanings;:-

O0.- Don't mind if omitted
1 - Inclusion desirable
2 - Inclusion essential

Results

The results are tabulated bLeldow. [t will be remembered Lhal
the participants in the TInvestigation were, in the main, randomly-
selected individuals drawn roughly cqually from universitics and
colleges, government establishments and industrial firms. The

breakdown for thesc threc types of user is shown in the table.
The 'Misccllaneous' group consists of Group uscrs and somec non-
randomly selccted individuals.




The weighted totals are arrived at simply by counting 0 for
the category O items, 1 for the category 7 ditems, and 2 for
the category 2 items. From thesc figures the sources may be
ranked in the order-~of profoerence for coverage.,

Source Score Rank
Conferences h22 1
Forcign periodicals 315 2
Reports 295 3
Theses, 217 ]
Books 76 5
Patents 162 6
Manufacturers! 1iteraturec 321 7
Standards and Specifications 01 8

The same rankings occur 1fw6ély the figures for the catcgory
2 items are taken, ic those which were considered essential
for inclusion. This is convenient since it avoils any
discussion of the relative weight to be assigned to category 1
and catecgory 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 figurc 2, with one exception: foreign periodicals are
considered more expendable than reports. )

If we compare the rankings assigned by university, government
and industrial participants there are one or two differences

but thesec consist mainly in university participants' placing,
as might have been expeccted, a high value on thesis material,
and industry rating patent litcrature rather more highly.

Rank
University Government Tndustry

Conferences 1 1 - 1
Foreign pecriodical 2 2 3
Reports y - 3 2
Theses .3 ] 7
Books 5 ] 5
Patents 6 7 h
Manufacturers! literaturc 8 . 6 6
Standards and *

Specifications 7 8
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Universities
2 15 41 25 2 7 16 2 20 128
128 W1 52 14 29 W6 19 53 282
0 48 10 17 76 56 28 71 19 1325
Weighted total 58 123 102 18 4a 78 23 93
Government
Establishments
2 . 8 Iy 29 10. 3 20 6 i1 136
1 34 hy 28 24 57 22 33 282
0 62 19 36 66 72 27 75 60 417
Weighted total 50 131 99 48 4o 97 34 55
Indust;x
2 7 36 14 9 6 18 3 3 55
1 32 49 50 26 k2 s5h 26 35 314
0 63 17 38 66 55 26 73 64 L4o2
Weighted total 46 121 78 44 54 90 32 41
Miscellaneous
2 ~ 17 8 2 6 8 1 7 56
1 13 20 7 13 14 10 14 103
0 15 Ay 7 25 15 11 22 12 111
Weighted total 26 W7 36 1% 25 30 12 28
Total
2 37 138 76 23 271 62 12 417416
1 102 146 163 75 108 171 77 135 977
O 188 50 98 233 198 92 241 155 55
Weighted total 176 422 315 121 162 295 101 217
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Chagter 31

NOVELTY OF INFORMATION PROVIDED BY THI ST SERVICE

Introduction

For any subscriber to an SDI or any other currcnt-
awareness service, thce notifications he receives from
that service will form only one source of information

on relevant articles. Many subscribers will regularly
see the two, three or more Journals central to their
field of interest and which regularly contain relevant
articles. Most of thc articles in these journals will,
therefore, already be known to the subscriber before

the SDI service can hope to notify him of them. Inclu-
sicn of such articles among his notifications will serve
possibly to confirm. that the service is effective, but

he is unlikely to be willing to pay for a service which
only serves to tell him what he already knows. An
important factor in the performance of any SDI service is
the "novelty" of the information provided, i.c. the extent
to which notifications draw the subscriber's attention to
information which he does not otherwise seec.

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

For one week's notifications ecac
to give, in addition to his normal rclevance asscssment
for each article notified, an indication of whether he
had becn aware of its cxistence Previously. To sprcad the

load on the SDI staff this study was donc over a period of
8ix weeks.

h participant was asked

Results

The results arc shown in Tablce 1

[T IO




Table 1

Novelty of information provided by the SDI Service

2 3 L 5 6 7 8 9 10 11 12
Relevant scent Relevant not previously scen
Number of i1 R2 R1+R2
No. of Notifications R1 R2 R1+R2
Users sent No. % No. % No. %
t 90 623 237 217 i5h 156 66 183 84 339 75
5 87 476 1ch 311 505 1y 74 268 86 hip 81
5 26 5 L2 40 82 30 71 33 83 63 77
7 58 181 163 186 349y i35 83 166 89 301 86
3 71 608 178 234 412 137 77 205 88  3h2 83
I 30 z 66 105 171 52 79 _90 89  ih2 83
al 362 2828 880 1093 1973 654 Th 945 86 1599 81
Columns 1 - 3 show for cach weeck the number of participants
involved and the total number of notifications they
reccived. Columns i — 6 show the number of these notifio

cations which were highly reclevant (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
reccipicnt was not previously awarc. Columns 8, 10 and 12
show these as a percentage of the relevant notifications
sent in cach category, R1, R2 and R1+R2.

It can be scen from the table that 74 percent of the high
rclevance (R1) articles notified by the SDI Scrvice had not
previously been scen by participants. The figure for articles
marked R2 (partially relevant) is somewhat higher i.c. 86

percent, giving an overall figure for both R1 and R2 articles
of 81 percent.

"Useful”" Preccision

On the basis of the figmmres in the table it is, of conrsc,
possible to arrive al fipgures for the "UseCnl" precision
performance of the system, i.c. relevant notilications not
previously scen expressed as a percentage of fotal nobifi-
cations.

31-2
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Notificati Relevant Not Previously  Precision Useful
gtxlicatrions seen Precision
R1 R1+R2 Rl RI14R2 R1 R1+R2 ~R1 RI1+R2
2828 880 1973 654 1399 31%  70%  23%  57%
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Chapter 132

ACCEPTABILITY TO USERS OF ALTERNATIVE FORM
OF SDI NOTIFTCATIONS

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 5n, 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 ihan required and such information as we had
indicated that potential participanis .in the Investigation
used this size less than the smaller cards.

However, although cards were thought Likely to bc 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 computci-
produced listing of matching documents giving the author,
title, citation and descriptors.

Me thod

It was originally planned to provide the alternative form
of notification for four consecutive weeks during the middle
oi the twelve-months operational’ period. However, owing to
lengthy delays in obtaining minor adjustments to the layout
of the matching output, it was not possible to provide morve
than onc week's notifications in Lhis Corm bofore the end or
this period of the Tnvestigation in Decembor 1969.  Tho
lateness of this stndy had perhaps one advantage in thal il
occurred after recipients had been iulormed of Lhe imminent
changeover to a cost-rccovery scrvice.  Thoo: there wins an
incentive for peoplce Lo considder serionsly Lhe question of
preferred form of notilicalions since Lhey wonld shorlly bhe
paying For the scervice,

32-1
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For the week in question (Week number - series 063)
recipients were sent a printout showing details of the
detcuments matechingg Lheir profiles instead of the set of
cards nommaliy sent.  ‘The accompanyingg questionnalire
(appends x 32Ahsked users to indicate Lhedir 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 ncétification
¢) Very much prefer the cards

d) Somewhat prefer the cards

e) Have no particular prefercnce

The questionnaire also asked the recasons 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 prefeerring cards arc summarized in Table 3.
The groupings obviously overlap since the flexibility
associated with one record per card is closecly connected with
the argument for easec of filing. -However, the headings

service to group the reasons stated or clearly impliecd by
the users.




Resul bs

Of the h37 participants who were sent notifications in
this form 359 sent in replies. The results arce shown

in Table 1.

Table 1. User preference for cards VS,

paper print-out
CARDS LISTING
|l Very much | Somewhat . Very .much- | Somewhat |- Prefercrnce | Total”
O prefer prefer prefer prefer
257 63 5 17 17 359
(72%) (18%) (1.4%) (4.75%). (h.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 orranisation
TIype of -~ No
User Very much Somewhat Very much Somewhat | Preference | Total
prefer prefer precfer prefer
University 78 18 2 - 5 1073
! 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
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Tablc }

Number of pcople
mentioning
this factor

Reasons in favour of cards

FILING

More convenieant for filing and
later reference

Compatible with normal filing
system

Assists further sub-classification.
by the user

HANDLING

‘Less liable to damage or wear

| Easier to handle and rcad ] 20

FLEXIBILITY

Easier to pass individual references 34
to colleagues

Convenient to have onc card for each
individual peper 14

Easier for taking to library to look
up relevant articles 10

Convenient for use in requesting loan 9

RECORDING OF ADDITIONAL INFORMATION

Summary of the article can be written on the

back 10
There is space for more detailed abstract l
Additional information can be added 10

OTHER REASONS

Have become used to cards, inconvenient
to change

Family like to write on the dud cards
at home 1
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Table 3 (continued)

i Number of people

easons in avonr of cards | mentioning

This factor

LEGIBILITY

Cards easier to read, better layout
of information, upper and lower case
easier 1o read than line-printer

output. 40
DISCARDING IRRELEVANT ITEMS i o
7 Convenient to discard irrelevant
material or give special attention
to urgent items, - 55
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Table 4

Number of People

' . . : Mentionin —
Reasons for preferring Computer Listing This factfr

FILING
Easier to file

Cccupy less file’Spaco since fewer J
individual pieces of papcr 3

— -Adaptable- to-Ffolder-storage - —~ — -~ - oo oo

HANDLING

Easier to handle

FLEXIBILITY

Esier to take to library

LEGIBILITY

Easier to scan folder of pages
than individual cards

Easier to read and understand 3

Easier to see at a glance

RELEVANCE RETURNS

Easier for assessment of relevance

A 914

Self—copying form

32-6
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Table >

Disadvantage of either form of notification

CARDS

More easily lost

W;ong size, should be 5" x ™

PRINTOUT

Difficult to file

Not so easily stored

Sensible filing system impossible
Filing by subject not possible

Would involve transfer. of information
to cards for filing

Very inconvenient to keep
Great deal of unused paper

Inconvenient size, incompatible with
other paper formats

More difficult to read

Difficult to scan

Moré easily torn

Irrelevant items cannot be discarded
Individual items cannot be passcd to

members of research £roup - causing
delay

Number of Peopile
‘mentioning
thiss factor
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CONCLUSIONS

The resulis Appuar overwhelmingly to Justify the original
choice of cards as the form of notifications. Very few
people (6.3%) showed any preference for the listing and
only 1.4% had a strong preference. Strong preference for
the cards on the other hand was shown by 71% of the users.
The reasons for this preference appcar gencrally agreced.
These are that the cards provide - a conveniently-handled,
individual record for cach item which can be filed, passed
to other intecrested pecople or discarded as required.

Some other rcasons for preferring the cards mst be treated
in conte;tl,particularly that of .greater legibility. Partly
this is due to the fact that the cards usc upper and lower
case type as against the upper casc only of the computer
pPrintout. On the other hand the layout of the information
on the printout could have been improved, in particular by
separating the descriptors from the Journal recference.

It must also be said that the printout was a new form imposecd
for one weeck only on an established system. As some pcople
indicated, they Had adapted to the cards and the printout
brought problems of compatibility.

Miscellancous comments

A number of the replices contained comments of a gencral

nature of a dealing with points somewhat outside the immediate
purpose of the study. Since they include usecful suggestions
for improving the service they are given below,

"One or two of the recent cards contained abstracts which
tended to be more informative than Just keywords.

The kéywords scction might be clearcer for sorting .if dropped
one line from the title.

I shall withdraw from the scheme if the new form of no*ifica-
tion is introduced, .

It is possible to include brief abstracts.

Suggest print authors first: I think majority of pcople filoe
by authors.

Within a few ycars most companices will have n Lime-sharaed
graphic.compntcr terninal.  The new form ol presentatlion
would then be valid if Lhe references could tater boe necessoed
from a central, compuler storae,
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A format within 5" x 2" printed on thin paper for sticking
to cards in a filing system would be most weclcome,

Punched classifiecd cards would be idcal.

There is a ¢gcneral problem that many titles of articles,

particularly American, are not an -immediate ind.ication

of contents. A very brief synopsis in such cascs would
. §ive some meaning.

"Title of Paper" information is often insufficicnt to
determinc relevance of technical content. The difficultics
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 attemptling to give
refercnces the classificalion used in Current Papers and
Abstracts.

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

If the references were available on IBM punched cards the
value of the service would be increasecd tremendously.

A sensible filing system for the references, cg 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 permancnt record of the
literature. Adeption of this new form of notifications
would seriously impair the usefulness of the service to me. .

A uscful addition would be the plaéc of origin, since the
authors are not always known, and journals not always
immediately available clsewhere.

Sometime ago you were able to append short abstruacls to the
references. This increcased the value of' the service enor-
mously., T would still feel it worthwhile: if only, 'say, 30%
- l40% of references had abstracts cven if the cost of the
service (to the user) went up by aboul 10% - 20%. -

The language in which the article is available would be of
interest if noted, also if available :in translation, for
instance "“in Russian, English c¢dition available",

The address of the authors, so that reprints of important

articles can be written for without having Lo consull Lhe
actual publication, should be printed on the curds.,
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The card system of prescntation is onec of the main benefits
of the SDI Schemc as far as I am concerned.

1t would be helpful to h

ave the date of printing or delivery
on the cards."
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