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Gentlemen:

Pursuant to the terms of the subject contract, I am pleased to sub=
mit herewith a review of the work performed and a chronological bibliography
of the publications produced in whole or in part during the period of the
contract,.

As noted in progress reports and other communications submitted in
connection with the subject contract and predecessor contract, the basis for
the work done and reported was wholly pragmatic; this work derived from the
results of empirical studies performed over the years to find solutions to
problems of general concern in information science and technology ard/or of
concern to specific clients in Government and industry. In terms of phys-
ical products, the project produced six papers, three of which bave already
been published and three of which will be published within the next several
months. The paragraphs which follow are given to a discussion of the deri-
vation, content, and primary implications of these publications.

ASLIB~Cranfield Evaluation Techniques

One of the first study tasks undertaken during the period of the
subject conttact was an analysis of the major areas of applicability and
significance of the evaluation procedures developed by the ASLIB-Cranfield
project,1 This task consisted of a follow-up and re~evaluation of the re-
sults of a rather detailed test performed on an index to a portion of the
unpublished report collection of the Bureau of Ships Technical Library. 1In
essence, the purpose of this follcw-up and re-evaluatiorn was to determine

1
Herner, S., F. W, Lancaster and W, F. Johanningsmeier, A Case Study in

the Application of Cranfield System Evaluation Techniques, Journal of
Chemical Documentation, 5, 92-5, 1965.
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just what the technique revealed about the workings and efficacy of an
index.

From reading the plethora of reports and papers on the subject, one
comes away with the impression that relevance and recall ratios are true
figures of merit, However, from our own case study and our review of its
significance and results it 1s clecar that relevance and recall ratios, as
applied to in vivo indexing and retrieval situations, cannot be taken as
either absolute or comparative figures of merit. Properly applied, the
technique can furnish an approximation of the amounts of 'noise" and "misses"
in search products. Carried further, and administered by extremely know=-
ledgeable and astute analysts, the technique can reveal with reasonable
accuracy the causes of irpurities and/or omissions in these products.
However, measured against user vesponses and preferences, it is difficult
to ascribe merit or demerit to high or low relevance or recall., There are
circumstances under which the search requestor will sacrifice useful docu-
ments in order to avoid having to wade through irrelevant ones; and,
conversely, there are circumstances where requestors will accept impurities
in search products in order to attain comprehensiveness. Thus, relevance
and recall ratios cannot be equated with good and bad in indexes and re=
trieval systems, as related to use and usefulness.

From our own experience and those of others, probably the most useful
product or by-product, of the entire ASLIB-Cranfield exercise is the fact
that it prompts the designer and operator to dissect all elements of his
system in order to determine why it acts or responds the way it does, and
to develop bases for positive change. In this sense, relevance and recall
ratios can be used as indices of change, and perhaps this is their greatest
significance, although we did find that in applying the postmortem aspect
of the ASLIB-Cranfield technique we were forced into a detailed understand-
ing of the human and machine mechanisms involved in the input, throughput,
and output aspects of index systems. Thus, inadvertently, the technique
becomes a useful tool for systems analysis., A significant portion of our
effort, as detailed in the paper cited, was given to developing procedures
for converting the technique from an inadvertent to a formal tool of re-
trieval system analysis.

System Design, Evaluation, and Costing

As an outgrowth of our work with the ASLIB-~Cranfield technique, studies
of information-gathering and communication patterns, and assignments involving
the deasign, costing, and implementation of information systems and programs,
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we turned our attention to some of the broader issucs of information systems,
namely, what systems are, what they do, and how to go about designing and
evaluating them in toto. This work resulted in a paper which is shortly to
be published in Special Libraries.? Again by means of case studics and in
vivo illustration, the paper begins with an attempt to clarify the rather
muddled notion of the system concept as applied to information programs and
processes, and to establish the relationship and role of the designer and
operator. From this baseline, the paper turns to a discus:ion of means of
determining system requirements, as syntheses of organizat:onal poiicies,
purposes, aud economics, and the infermation needs and communication charace
teristics of the presumed user-group. The paper then procecds to a discussion
of means of extracting and defining svstem requirements from the foregeing
inputs., Interestingly, in the case illustration that w¢ used in discussing
means of defining requirements, and in most other illustrations that w~ could
have used, it develops that the lowest priority need is for a rctrospective
search capability, and the highest priority needs are for (1) means of putting
people directly in touch with one another, (2) information about ongoing
research projects, and (3) information on current research results. This
order of priority, which is becoming increasingly common, is indicative of
the fact that activitles such as the ASLIB-Cranfield project, dedicated as
they are to retrospective retrieval systems, are in fact much ado about not
as much &s many people think.

From the subject of requirecments, the paper turns to the question of
the selection of methods or mechanisms for meeting them, which comes down to
a matching of alternative means against the jobs to be done, and evaluating
them in terms of technical efficiency, probability of user acceptance, and
costs. Perhaps the most important element in this matching process, and the
one which is most frequently overlooked, is the he¢ .its, preferences, and
idiosyncrasies of the people who are to be the users of the system, In the
approach to design discussed in the paper, we treat the user as an integral
part of the system, and take carerful account of his probably interaction with _
it. As a result of some muddled thinking over the years, many designers
have been literally scared away from detailed consideration of user inter=-
action, and this has given rise to many expensive white elephants.

The matter of costs has also been the subject of a lot of muddled
thinking. An unfortunately large number of people in the field are of the

- opinion that cost analyses should be based primarily on magnitude of input.

However, costs and cost justification are in fact mainly functions of quan-
tities of output., The larger the number of searches that a system performs,

z Herner, S., System Design, Evaluation and Costing—in Plain English,

March 1967.
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the smaller the cost per search; the larger the number of copiles of dissem~
inated system outputs, the smaller the cost per copy.

From methods and bases of costing, the paper turnus to the question of
actual design and design evaluation, Here again, an attempt 1s made to put
the matter of evaluation into context., This 1s done by showing and discussing
the various administrative, fiscal, technical, and user-acceptance levels
of evaluation. We found, for instance, in one illustrative design study which
we performed on behalf of a client organization that, by ASLIB-Cranficld
lights, the organization's existing retrieval system was excellent; however,
its cost of operation was so high, and the resistance of its users so strong,
that it was totally unrealistic as a viable information tool. Thus, two
elements of evaluation, neither concerned with retrieval effectiveness,
guided the decision to discard the system,

Review of User Studies

During the period of the contract, considerable time was also given to
the bibliographic and interpretative phases of the preparation of a chapter,
Information Needs and Uses in Science and Technoiogy, for the second volume
of the Annual Review of Informaticn Science and Technologv.? In all, a total
of 26 user studies produced during 1965 and 1966 were reviewed, These papers,
for the most part, added little to previous knowledge of information-gathering
or flow patterns. Two, however, by Allen and by Smith, have important impli-
cations for system evaluation and design, training of sclientists and engineers
in the use of informatlon tools and techniques, and the measurement of cost
effectiveness in systems and progtams." 5 Both of these studies deal with
empirical analyses of the relationship of information-gathering and communi=-
cation patterns and levels of work performance among scientists and engineers.
Both reveal definite differences in the information toole and techniques used
by the high and low performers.

Herner, 5., and M, Herner, Information Needs and Uses in Science and
Technology, Annual Review of Information Science and Technology, v. 2,
pp. 1-34, New York, John Wiley & Sons, 1967 (in press).

Allen, T, J., The Differential Performance of Information Channels in the

Tranegfaer of Technology, Cambridge, Mass., Massachusetts Institute of
Technology, June 1966.

Smith, C., G., Organizational Factors in Scientific Performance in an
Industrial Kesearch Laboratory, Madison, Wis., Center for Advanced Study
in Organization Science, Univ., of Wisconsin, Oct. 1966.
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A very fundamental point, whicihh is tacitly understood but rarcly
articulated or pursued, is that the purpose of all informaticn activities
and services 1is to improve or maximize the performance of their clientcle.,
Thus, in measuring effects on performance, we are approaching the ultimate

i evaluation of a system or program., We are also developing bascs for the
design of truly meaningful and effective systems and programs with clearly
defined goals against which they can be measured. Also, in regard to cost
effectiveness, this view of information processes furnishes a basis for de-
termining whether we are really getting our money's worth by telling us what

I we should be buying to attaln the greatest benefits. It also has interesting

) implications for the effective training of scientists and engineers in the

use of information tools, techniques and resources.

We are presently working on a design for a studv to define and ealarge
upon the techniques of Allen and Smith. We believe that this study, which
will involve behavioral scientists, information scilentists, survey specialists,
and cost accountants, could have a profound impact on future means for de=-
termining optimal fiscal allocations for information tools and resources, on
system and program design, and on the training of scientists and engincers.

A Machine Analysis of Psychiatric Intervicuws

Another major effort during the period of the contract was given to a
study of the applicability of Luhn's autoabstracting autoencoding technigues
to the analysis of the contents of psychiatric interviews. This work is being
done in collaboration with the Study Center of the Washington School of Psy-
chiatry. Details of progress of the study, which has as its purpose the
preparation of statistically-based word distillates of discursive interviews,
are given in a paper, Application of Automatic Literature Analysis Techalques

to Psyc%iatric Interviews, which is being refined for submission for publi-
cation.

i e

The refinements of the paper are concerned with the evaluation of the
validity of the techniques and the kind and degree of assistance thcy can
render the psychiatrist in reinforcing his memory and furnishing hints as to
the nature, causes, and stages of pathologies. In order to evaluate the
usefulness and significance of test autoabstracting and autoenceding of the
first of nine teaching interviews by Wolberg, we are presently distributing
protocols to a panel of fifteen psychiatrists and clinical psychologists,

6 Herner, S., H. A, Segal, and E. Leyman, Application of Automatic Literature

Analysis Techniques to Psychiatri: Interviews, Washington, D. C., Herner
and Company, 1967.
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who ore being asked a scries of questions to determine what they got out of
the whole interview that they did not get out of the autoabstracting and
autoencoding products and vice versa.’ The need for more rigorous cvaluation
Md validation of the techniques became clear from the reviews and criticisms

of our paper by several eminent psychiatrists and psychologists to whom it
was submitted for comment.

Perhaps more germane to the purposes of the subject contract is a
by~product of our work with psychiatric interviews, This Ly-product has to
do with the application of autoencoding techniques to tlie preparation of
Thesauri and SDI profiles, As a result of extensive efforts over the years
to develop rational and consistent bases for the design of subject authori-
ties and personal and group profiles, we were naturally led from our work
with psychiatric interviews to consider the possible applicability of auto-

encoding techniques to these areas. Analyzing major Thesaurus-design efforts,

such as these of the Engincers Joiat Council and Project Lex, we were im-~
pressed with their relative subjectivity, unevenness and inconsistency, and
with the rigor which would scemingly be injeccted by a statistically-based
technique such as autoencoding. We are presently aralyzing and refining

techniques to permit us to prepare a Thesaurus based on the statistical analysis

of a field of science, What we are doing is a subject of controversy, in
that many pecople in the field claim that the mere fact that words and combi-
nations of words crop up frequently in the literature of a field is not an
indication of their significance. However, it has been shown, at least in
the pure or basic sciences, that the prime uscrs of a literature and indexes
to it are the people who contribute most frequently to it., Thus, we _hink
we are on the right track.

The rationale behind the notion of basing profiles on the writings of
individuals and groups is sonmewhat akin to that for basing the Thesaurus of
a field on its literature. To date, there have been myriad scheues, of
varying plausibility, for developing group and individual profiles for SDI
systems., As in the case of Thesaurus development, these have been largely
subjective, Based on the aforementioned writer-reader relationship, it
would seem entirely plausible to base profile design on statistical analyses
of representative cross sections of the writings of the profilees. This

should produce rigorous, consistent, and up-dateable profiles, and we intend
to find out if this is-true.

Tunctional Aspects of Information Networks

Another, somewhat smaller study performed during the contract period

7
Wolberg, L. P., The Technique of Psychotherapy, pp. 688~780, New York,
Grune and Stratton, 1954,
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was an outgrowth of an earlier study, performed on behalf of the Office of
Science and Technology, to develop a recommended design for a national
medical library and information system.8 The specific focus of the outgrowth
of the prior study was the interaction between national networks and indfi-
vidual scientist and small, undermanned libraries. In the typical blue-sky
approach to nretwork concepts, there is usually incorporated the tenuous
assumption that by setting up or augmenting libraries and information centers
and connecting them telephonically or electronically the information problems
of professional and scientific practitioners and understaffed or staffless
libraries will, as if by magic, be solved.

Focusing on the extensive data and background !nformation gathered in
the course of our network design, we cousidered in detail the probable re-
lationships of networks to individuals and small client - libraries. What
emerged from these considerations was an analysis of the pitfalls and indi-
cated precautions and remedies involved in making networks and network schemes
realistically responsive to the needs of their individual and institutional
clientele. This analysis is summarized in a paper presented before the
American Chemical Society, Division of Chemical Literature.

The results of our analyses were somewhat ironic. We found that the
mere fact of existence of enhanced resources and communication media does
not mean that there will be greater use of available sources of information
by those who can benefit from them. Tal:ing the physician-clientele of a
medical library network and the industrial clientele of a network scheme
such as that put forward in the State Technical Services Act, 1t is clear
that there is a gap between available information resources and their potential
users which is best bridged by prosthetic devices such as field representatives
who are somewhat akin to the county agent of agriculture. Such representatives
have proved to be the most effective means of ensuring thc efficient dissen~
ination of useful information, assuming that "efficient" dissemination is that
which gets information out to the greatest possible number of potential users,
and not merely to the select few who are literature-oriented or who work in
institutions which are already richly served with information tools and media.
Thus, effective interpersonal communication is likely to remain a basic
necessity, and may be needed even more as a result of the enhanced resources
resulting from networks.

8 Herner, S., et al, A Recommended Design for the United States Medical
Library and Information System, 2 v., Washington, D. C., Herner and Company,

1966.

Herner, S., The Place of the Small Library in the National Network, Journal
of Chemical Documentation, 6, 171-3, 1966.
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Information-Related Equipment

Another small project, also the outgrowth of a previous activity, was
conccrned with the reduction to written expository form of a scrics of lec-
tures on non-computer equipment which I gave as part of a course on Instrumen=~
tation at the Drexel Institute of Technology Graduate School of Library Science,
The final product of this project was a chapter in the proceedings of the
Conference on Technical Information Center Administration at Drexel Institute,lO

The essential theme and purpose of this chapter was to define the
interface between the older and relatively conventicnal information-related
devices and the more avant garde devices which are beginning to have an impact,
A related function of the chapter was to describe and discuss the role of the
older devices in the new communication mechanics underlying the current drive
toward networks and network concepts. When dissected carefully, it becomes
apparent that the new communication mechanics, for the time being at least,
is very largely dependent on devices and concepts which have been with us
for years. There is, however, a shift, in that old-line devices such as
punched tape and micreofilm, once contemplated as ends in themselves, are
emerging as intermediaries in the processes performed by the newer mechanisms.

One interesting sidelight of the analysis that went into the prepara-
tion of the chapter re ates to Calvin Mooers' concepts regarding paper tape
typewriters and reactive typewriters. Mooers' tape typewriter plan is an
example of the great distance that frequently separates theory and practice
in this field. On the face of it, the idea of preparing and exchanging
punched paper tape records of texts, index records, etc., would seem very
attractive and appropriate. However, operationally, there are so many
variables to be reconciled (typing styles, c¢>des, available type characters,
etc.) that punched paper tape has proved an impossible medium of exchauge,
and has remained useful only for repetitive typing on the same machine or as
input for computers and similar devices.

The concept of exchange has now carried over into the realm of magnetic
tape records, still with near-insurmountable problems, For instance, it cost
the University of California (Los Angeles) upwards of $125,000 to do the
system design and programming necessary to permit the use of MEDLARS tapes,
Unfortunately, the results of the efforts of UCLA are not readily trans-
ferrable because of the broad range of computer types, configurations within
types, and software requirements and conventions.,

10 Herner, S., Composition, Copying, and Semi-Mechanized Filing and Searching

Devices, Third Conference on Technical Information Center Administration
(TICA 3), pp. 61-73, New York, Spartan Books, 1967,
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On the other hand, Mooers' concept of the reactive typewriter has
proved visionary, and we are now witnessing a rapid expansion of typewriter
terminals serving as computer-based repetitive typing devices and as input
and output devices for computerized retrieval systems. But this does not
involve tape exchanges, and so problems of compatibility do not arise to
muddy up the situation.

il

Reporting Requirements

In further pursuance of the terms nf the subject contra~+, T -
encloging complited DD forms 1473 for each of the publications produced
during the applicable period. 1 am also forwarding, under separate cover,
25 coples of each of these publications,

Very sincerely yours,
HERNER AND COMPANY

Original signed by
Saul Herner

Saul Herner
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