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ABSTRACT ~

This report summarizes the findings of a search in the
library and management sciences literature to determine the
standards and methods of evaluating the efficiency and
effectiveness of library services and operations. A matrix
was used to show which management techniques, either analyt-
ical or operating, may be applicable for evaluating the
efficiency or effectiveness of the library components and
determine criteria for them. A chart was used to show the
relationship of library operations to activities and how they
both support the library's goal.

Existing criteria and standards were found to be un-
satisfactory because only some aspects of libraries lend (
themselves to quantitative measurement, such as number of
items cataloged, ordered cr found in a period of time. The
quantitative measurement of the value of a library service
or product such as a literature search, bibliography or

current awareness service seemed more difficult to assess.
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I. INTRODUCTION

The purpose of this overall contract study under the
ATLIS (Army Technical Library Improvement Studies) project
02/001 is stated in the ATLIS pamphlet as follows: "This
work unit will develop criteria for evaluating technical
library operations and services, including: performance
standards, standard operating procedures, and application
of these to improve service effectiveness.

"The need for specific criteria to cover such areas
as: acquisition, cataloging, collection maintenance, user
services, and others will be determined."”

The effort will be divided into three phases:

PHASE 1 - State~of-the-art: Conducting a literature

search reflecting the current state-cf-
the-art, covering:

a. Library standards.
b. Methods of evaluating libraries.

PHASE II ~ Data gathering and evaluation.

PHASE III1 - Establishing criteria.

The present narrative discusses the findings of
PHASE I in which the contractor is charged to search all
applicable literature and thereby to assess prior work on

the subject, aad to establish the current state-of-the-art.




To pertorm the PHASE I task, it became evident almost
immediately that certain terms and concepts had tc be
defined, ard search approaches explained. Statements of
the objectives of the study enunciated in the contract
work scope i-clude "to establish criteria which can be used
for the evaluation of Army Technical Library operatiors
and services," and, "provide a method of measuring or test-
ing the criterion with the purpose of determining library
effectiveness."

It is necessary to remind ourselves of the differences
between "operations" and "services" and tc distinguish
between "efficiency" and "effectiveness." Whereas the
term "operations" connotes performing a practical task
aimed at yielding a product for internal use of the library,
the term "services" connotes performznce of a task having
an end product for external use and may even be identi-

fied as the end product. Typical "operations,"

for example,
are the acquisitions task, cataloging, and management.
Typical "services"” are literature searches, abstracts and
index-publications, and current awareness bulletins.
Perhaps unfortunately, some activities seem to partake

of the nature of both operations and services as in the

case of "circulation services." Sometimes operational

tasks are referred to as '"technical services."




Any number of definitions may be found for "efficiency"
and "effectiveness." For example, WEZSTER'S SEVENTH NEW
COLLEGIATE DICTIONARY gives tne definition for efficiency
as, "effective operation as measured by a comparison of
production with cost (as in energy, time, and mouney)." The
connctation of this definition is that efficiency is a measure
of the number of units of production per unit of time or
per unit of cost. The word "efficiency," therefore, was
chosen to mean a quantitative measurement. Library opera-
tjons, such as cataloging, indexing, and answering telephonec,
can be measured for their efficiency. This approach was also
taken by W. Goffman and V. A. Newill (155).%

On the other hand, it was decided to think of "effective-
ness'" as the extent or “egree to which 2 particular library
service has fulfilled the gecal or objective feor which it
was performed. For example, it is quite appropriate to in-
quire regarding the "effectiveness'" of library services such
as a bibliographic search. How well did the findings of the
search fulfill the needs of the client? These ideas were
also advocated by Kertesz (217). It appears that effective-
ness can have no exact quantitative measure, but rather
only a relative one. A number of attempts to measure effect-
iveness have been reported. For example, the effectiveness
of sales of a consumer item is referrec to commonly as an

2lleged measured itemn.

* Numbers in parentheses are references to Abstracts (Appendix
A), or Supplemental References (Appendixes B and C).
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Recertly Booz, Allen (49) completed a study which
attempted to evaluate the effectiveness of mechanization
schemes in Department of Defense libraries cnd information
centers. Their study summarized the bases used for evaluat-
ing the effectiveness of various schemes and suggested that
they be rated according to management expectations or user
needs. Other studies of libraries have offered suggestions
for improving effectiveness (10l1), given standards to measure
effectiveness (261), or have stated thac the effectiveness
of a library is measured by the value added to its parent
company's flow of ideas or products (454). But these studies
produced no quantitative standards. In areas unrelated to
libraries, technical efficiency was measured as the ease
with which operating groups were able to learn to use
equipment (305). Computer installation effectiveness was
measured by using the statistical analysis methcd of step-
wise multiple regression (23). The effectiveness of research
and development, particularly in the DOD (Project Hindsight)
has received much attention. Patents applied for as an
indicator of creativity, has been used as a measure of effect-
iveness of R, & D. (1890).

Criteria or standards are needed to measure how well
tasks have been accomplished, to evaluate long-range plan-
ning (334), to evaluate the solutions developed to satisfy

objectives (93), and to measure R. & D. efforts. Criteria




would also provide guidelines for effective library
service, according to L. A. Martin (269). In addition,
C. G. Stevenson (406) believes that library criteria
aid management in understanding the library, give the
library profession status, and aid the library admin-
istrator in planning.

Although there is some danger of oversimplification,
it is believed from the foregoing discussion that the
term "efficiency," as it will be used in this study, should
connote quantitative parameters. Furthermore its use should
be restricted to evaluation of library operations. The term

"effectiveness,"

unfortunately, is less quantitative, and
will pertain chiefly to library services.

Examining for a moment a definition of the word
"criterion," taken from WEBSTER'S SEVENTH NEW COLLEGIATE
DICTIONARY : "a standard on which a judgment or decision
may be based,”" a questinon arises as to whether this
standar) should be something specific and "tailor-made"
to a particular litrary, or if the evaluative measurement
should perhaps be attained through comparison of the
particular library with other libraries. An immediate re-
action to such a question might be that comparison with
other libraries, perhaps by means of multiple regression
analysis techniques, would embody a danger of establishing,

not standards of excellence but, rather, standards of

mediocrity.




On the other hand, consideration of such a question
leads again to the thought that one should distinguish
between the kinds of entities for which criteria are
sought. It 1s quite possible that successful measures
could be developed for library operations through a
comparative technique, whereas meaningful criteris for
library services could only be attained by assessment
against dimensions such as the purpose or mission of
either the library or 1its parent organization.

If one now thinks in terms of the systems analysis
approach, an. attempts to relate the various library
operations and services to the library mission, to the
goals and objectives of the library, to the activities
the library carries out, and to the processes it goes
through to accomplish these ends, it may be possible to
determine, not only which entitles could be evaluated for
each library as an individual organization, but also those
which may te compared and measured with the same entities
in other libraries.

Before commencing the literature phase of this
contract, and while preparing the approach to the protblem,
the idea occurred that one way to evaluate library
effectiveness would be to weight library inputs and proces-
ses (operations) in proportion to their contribution to

the library, and, where possible, to assign costs.




In order to accomplish this in a logical fashion,
one should determine such items as library mission,
goals and objectives, activities, and operations. The
following are possible examples and are meant to be typical
rather than all-inclusive:
MISSION - To be a single source of all published information

in the £i2ld of "X" research and development.

[

GOALS AND OBJECTIVES

1) Collect all applicable published infeormation.
2) Maintain it under bibliographic control.
3) Disseminate it, or products resulting from
processing 1it.
ACTIVITIES
1) Provide circulation services.
2) Provide reference search services.
3) Prepare bibliographies.
4) Provide "current awareness'" services.
5) Provide question-answering services.
¢) Others.
OPERATIONS
1) Acquire documents
2) Catalog documents.
3) Store and retrieve documents.
4) Search catalogs and other sources.

5) Others.




Activities are defined as the actions which convert
goals and objectives from rather static concepts into
dynamic and meaningful library outputs (products or services).
Therefore, the aim here is to establish eriteria for the
effectiveness of activities in fulfilling the mission-
oriented goals and objectives, and for the efficiency of
operaticns, as they contribute to activities.

This concept mav be displayed as in Figure 1, illustrat-
ing, for a library desigrnated as Number One, the relation-
ship of operations to activities, showing both of them as
they support mission and goals, and blocking out require-
ments in dollars and relative contributions in rating units.

The chart in Figure 1 illustrates the concept. It does
not attempt to develop the idea completely nor does it
prove that the concep. is either feasible or practical. It
is simply a way of thinking. It is the background with which
the contractor approached the literature and, in a sense,
is what the searchers were seeking. Little, if anything, was
found quite along these lines.

This type of approach will permit a determination of
the relative values of operational inputs toward providing
a given service. Although these values must be assigned ar-
bitrarily, this should be done by an experienced librarian,

and the values will be close approximations. This will




also allow assignment of costs on the basis of values

chosen. The data can then be analyzed by cowmputer methods
to determine the optimum distributien of costs. When such
analysis has been performed completely for all designated
operations and services, the total costs must agree with

the total library budget.

LIBRARY DESIGNATION; NUMBER ONE

MISSION: TO BE A SINGLE SOURCE OF ALL PUBLISHED INFORMATION iN THE FIELD OF
“X** RESEARCH AKD DEVELCPMENT,

GOALS AND OBJECTIVES: 1. COLLECT At.L APPLICABLE PUBLISHED INFORMATION.
2. MAINTAIN |7 UNDER BIBLIOGRAPHIC CONTROL.
3. DISSEMINATE iT, OR PRODUCTS RESULTING FROM PROCESSING IT.

f LiBRARY ACTIVITIES OR SERVICES \

“
¢& / o /S
o3 JE 0
%‘V & RN O
& / OF N 100Po
& ¢ e < TOTAL
TOTAL A TOTAL B TOTALC l
RATING RATING RATING *k i I
LIBRARY OPERATIONS 700 200 500 o
S s ] $ {
Cost Cost Cost Cost !
DOCUMENT ACQUISITION ! P {
| 50 800 70 i
— - —
R s s $
| Cost Cost Cost Cost
DOCUMENT CATALOGING [S——
20 | 100 50 |
5 7y $ t R
DOCUMENT STORING AND Eou mCost Sast o
RETRIEVAL |
¢ i o] 10
+
=== S A T ! e S 7T R N i
Cost Cost Cost Cost
CATALOG OR OTHER SOURCE
SEARCKING
400 0 \ 170
- TOTAL DOLLAR
Rotings - Roting in orbitrory units of A's, B's ond C's simply shows SBUCGET OF THE
celative contribution of on operotion to the different services LIBRARY
output.
Figure 1




If this type of analysis were performed for a

number of similar libraries, it would be possible to judge
each library for the contribution each type of operation
makes to each kind of service. However, one may also
visualize that it is possible tc compare each type of
operation in one library with its covnterpart in other
libraries. It should be kept in mind that the weightings
and costs of the various operations as they contribute
to certain services will probably vary widely from library
to library. This variance will be a function of the
particular libraries' missions as well as their goals and
objectives.

Because the concepts of efficiency and effectiveness
play such a large part in the modern management aspects
of many major industrial governmental undertakings,
it became apprrent that the literature search of PHASE I
of this contract could not be restricted to the litera~-
ture germane only to library operations and services.
Indeed, in searching that particular body of literature,
it was incumbent on the searcher to be alert to discussions
of modern management techniques already applied to libraries.
However, knowing in advance that little such work has been
done, it alse became the responsibility of the contractor
to search out the literature on modern management, whether
or not already applied to library matters, to determine if

such management methods and techniques have, within their
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framework, any applicability toward establishing criteria
for measuring library operations and services.

Thus, to facilitate the search éf the literature,
the subtject was divided into two parts: the library and
information sciences, and the management sciences. The
library science group examired the various aspects of
library services and operations. The management science group
explored a major segment of available management techniques
and methods which might possibly be applied to establishing
new criteria, or perhaps strengthening existing criteria,
to evaluate library operations and services. The library
science group analyzed the various components of a library,
its administration, its technical and reader services, and
all other aspects, and attempted to arrange them into in-
dividual systems, all performing as links in a chain. In
order to organize the problem, the components and other
characteristics of libraries were arranged as provided
in Appendix D.

In all cases, therefore, the library science group
was alert to references on the evaluation of all aspects
of library opevaticns and services. All available stand-
ards that are currently in use as specifications against
which libraries are measured or rated were also socught.

The library and management science groups examined

the literature published from 1950 to June 1966. The ref-
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erences were gathered from runs of several individual
journals as well as from several secondary sources such

as: LIBRARY LITERATURE, APPLIED SCIENCE AND TECHNOLNGY
INDEX, MANAGEMENT INDEX, PSYCHOLOGICAL ABSTRACTS, DOCUMENTA-
TION ABSTRACTS, two Defense Documentation Center demand
bibliographic searches, several published biblicgraphies,
business and research libraries' card catalogs, and many
standard texts. (See Appendixes B and C.) The results of

the search are expanded upon in Section II which follows.




11, STATE-OF-THE~-ART LITERATURE SEARCH

A. LIBRARY SCIENCES

l. Librarv mission and its placemert in the pareont

organization.

The overall goals of an organization nsually determine
the goals of each of its parts. The miscion is defined
in terms of the organization's purpos« and the major tasks
it is expected to perform (409). It is this directive,
either written or implied, which determines the endeavors
of the library. The special librarian, moreover, must
administer the library to support the organization's
programs and goals, according to E. M. Sable (378). The
mission not only affects the various levels of service the
library provides (487), but also the functions it will
perform (158), particularly in a military library (322).
The goals of the library, whether or not set up by the
administering organization, should include a statement of
end purpose, wiether it is to save time or money or add to
general creativeness. Lawrence Papier (332) discusses cost
criteria for judging a mission. And cost, time and per-
formance measures were used by the Arthur Andersen Compuny
(14) to judge how effectively an organization perforums its
mission. So far, however, no criteria have been devised

which can satisfactorily and quantitatively measure how

13




effectively an organization or a techmnical library is
carrying out its mission.

Since it is assumed that the mission of a parent
organization determines the objectives of the library,
the various aspects of the librarvy wére examined - its
administration, technical services and reader services.
In each case, it was noted how they had been evaluated
or what standards had been used.

Although the position of the military library in the
parent org.nization has been surveyed, there is no in-
dication given as to the efficiency or effectiveness of

the library because of that position (81).

2. Budget allocated to the library.

Budget determination has long been a probiem. It can
be established, for example, by determining a fixed amount,
based upon the total saies of a company (135), a certain
percentage of the research budget (482), or the number of
persons served (235). Or the budget can be based on the
type and extent of services provided. Program budgeting
or performance budgeting (136), (223), (274) analyze
the costs of a service. This provides management an in-
sight as to where funds are going, and permits the library
administrator to communicate the cost of each service and
plan for future budget requests. Staff caliber and status

depend greatly upon the extent of funds available to pay
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library statf salaries, according tc Susan V. Billingsley
(43). Salaries usually account for well over 50% of the
budget (9), (158). Equipment and facilities account for
another large part of the budget, especially in the
initial setting up cf a library (328).

Library budgets have also been determined by several

additional means:

a. Job order cost accounting - determining the
costs of a particular job order, as a
literature search;

b. Process cost accounting - determining the cost
on the basis of the processes the product passes
through, knowing unit costs for each process,
such as cataloging (62);

¢. Cost carriers - library services or materials
which accrue cosis;

d. Cost centers - the geographical locations or
functions where costs originate (53});

e. Direct costs and indirect costs (20), (468);

f. Fixed costs - building, maintenance or
administrative costs;

g. Variable costs - cataloging, reference and
circulation (274);

h. Cost of being ready and cost of services;

this system estimates that the services cost

15




25%; the rest has been obligated before any
service begins (71,.
The effectiveness of the budgets and the manner of
their evaluation have been investigated by:
a. Research divisions, which evaluate their
badgets according to the number of scientific
publications written (publish or perish), the
cost per patent application, or formulas
developed per man-week (91).
b. Libraries,which conduct surveys or make com-
parisons with other libraries (261).
The American Library Association feels that a library
that meets the standards in its collection and staff would
be enabled, by an increase in the budget, to surpass those

°

standards (9).

3. Library staff.

The general qualifications for library staff personnel
are similar to those for any other part of the organization.
Personal characteristics, such as adaptability, leyalty,
and tact, pertain to both professional and nen-professional
personncl (6C), (221). Ideas on what the professional
qualifications »>f the professional personnel should be
vary according :o the type of clientele served, as well

as the function performed. In the scientific library,

16




scientific knowledge has been stressed more than library
training or knowledge (21), (256). Generally, however,
library personnel should build and maintain interest and
enthusiasm in the library so that it is a creative part
of the organization.

The library administrator should know management
techniques; the cataloger, a subject specialty plus
cataloging techniques (105), (38l1). Just how well profes-
sionals perform in the job they are doing, or how well
they adapt themselves to another one, is part c¢f the
problem at hand. The U.S. Civil Service Commission recently
published its classification of professional level
positions in government libraries.l/

The non~professionals on a library staff are usually
considered to be persons not trained in library sciences.
These constitute, in most cases, the clerical staff. (In this
study also, the term non-professionals indicates clerical
staff.) The qualifications of such personnel comprise
clerical and secretarial skills. These are described in the
U.S. Civil Service Commission Library Techuician Series,
Gs-1411.2/

1/ U.S. Civil Service Ccmmission. Guide for the classifica-
tion of positions providing professional-level library

and information services. Washington: Government Print-
ing 0ffice, 1966. (TS60) Librarian Series, GS-1410.

2/ U.S. Civil Service Commission. Position classification
standards. Washington: Government Printing Offlice,
1966. (TS62) Library Technician Series, (GS-1411.
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The subject of the qualifications of professicnal
personnel suitable to staff libraries and information
centers appears to be very controversial. Although it is
not nearly so difficult to define libraries and librarians,
it becomes very difficult tc define information centers,
information specialists and dccumentalists. Because there
are so many types of information centers and varieties of
libraries, the qualifications of perscnnel to man these
organizaticns vary accordingly. Lowell Hattery (166) feels
that scientific information personnel should have profes-
sional competence in a subject, managerial ability, and
knowledge ¢f literature resources and information handling
equipment. A study performed by Ceorge Washington University
(147) examined the training requirements for future scientific
and technical informaticen systems. It was found that the
personnel required for these information analysis centers
must possess an extensive educational and research back-
ground in technical subjects. These persons would be sup-
plemented by technical librarians specializing in do.-
ument precessing. Finally, Bloomfield (45) compares a
technica’ library and a technical information center and
describes how they complement each other. The U.S. Civil

1
Commission has devised the (GS$-1412 Series to describe

those professional personnel in the library who dc not
qualify as librarians.

1/ U.S. Civil Service Commissicn. Guide to the classifica-
tion of positions providing professional-level library
and information services. Washington: Government Print-
ing Office, 1966. (TS60) Technical Information Service
Series, GS$-1412,

18




The size of the staff should bear some relationship
t¢ the types of functions performed, the number of users
served, znd extent of services (21). An Auerbach Corp.
study showed that manpower requirements in libraries will
increase because industry and management are becoming
aware of the value of information. Automatic devices wiltl
not replace librarians but rather will increase their
efficiency (25). The Army has determined that there should
be one librarian and omne or two library assistants for
every 1500 users for the general or recreational post
library.l/ Herner and Heatwole found that a technical
1Zrary staff needs gbout 3.2 professional and 3 clerical
positions per 400 users (482).

A Special Libraries Association survey in 1959 showed
that half of the library staff's time is required for
administration and supervision, reference, cataloging and
literature searching (337). Job descriptions were found
to be one way of assuring that professional personnel
were not using time on clerical jobs (69).

Job descriptions for each position should be pre-
pared by the immediate library supervisor, in view of the
fact that this person has the best knowledge of the skills
required, and the working conditions of each position (344).
1/ U.S. Dept. of the Army. Library cperational guide. Army

library preogram. Washington: 1961. Dept. of Army
Pamphlet, 28-30. p. 15,




Furthermore, a library manual can be a valuable aid in
preparing the job descriptions, determining job training
necessary, and providing backgrcund on staff policies (147),
(459).

How can the performance of the librarv staff be
evaluated? In some cases, for non-prcfessional cierical work
in the library, standard times have been determined (449).
In most cases, it is difficult to make a strict division of
labor in professional work tc evaluate how well each person
is functioning. It 1s¢ easier sometimes to classify jobs
according to the degree of difficulty in accomplishing the
work. This method of classification has not been found to
be adequate, however, for aftetr a person does one job long
enough, the jot may become routine.

Job performance can sometimes be measured -y achieve-
ment--the relationship between work performed and the
personnel needed for that performance {(6l). Some of the
methods used to evaluate the effectiveness of personnel are:

a. Acquaintance rating - how well the individual

is known by his judge.

b. Numerical rating - performance rated by a
number.
¢. Paired comparisons - relative proficiency

of one employee compared with that of another

(132).
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d. Rating of junior employees by senior emplovees,
which has a tendency to place evervonc near
the top (162).
Most of these measures are quite inadequate bacause they
lack quantitative aspects as criteria for evaluating a

professional person and his effectiveness (109).

4. P' =ical layout.

1ne geographic location of the library in relaticn
to the users, and the amount of space 1n the library for
both the staff and its users are known to affect the
amount of use made of a library. There are some basic
guides for determining the amount of space, as well as the
type and amount of equipment, needed for various library
sizes and operations. These are described by K. S. Metcalf
and C. M. Lewis (484), (483). The library should be in
a locaticn that can attract and serve the greatest possible
number of people. A large library should be located in
an area where shipping and receiving facilities can be
accomodated easily {(l49). There should be good working
conditions including heating, lighting, and air-condition-
ing facilities. Space requirements should be determiued
by the number of people on the payroll, although it
usually is determined by the equipment used by the person-
nel (l40). It is desirable, however, that there be at

least 150 square feet per staff member (300). The space
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shculd be arranged so that a working area is set aside

for the library staif, and adequate reading and working
space is available for the users (10), (29). The space
should be organized to permit an efficient and flex:ible
flow of work and materials. ACRL advocates that college
libraries have a seating capacity in the library for about
0% cf the total student population (182).

The type of equipment needed, such as shelves, type-~
writers, and working tables, is usually <elected in accord-
ance with the needs of the library at the time. Papers by
Lewis {483) and Binns (475) provide good guides to equip-
ping a library. Many reports discucs the most economical
types of shelving, the amount of space published literature
takes up p~r year, anud the basic furniture standards set
up by U.S.A. t-andards lnstitute (formerly ASA). Other
equipment in the library, such as microfilm readers and
electronic data processing cquipment, have been discussed
in relation to how they save space or time in running a
library operation (1),(38),{(49),(75),(102) but no evaluative
criteria have yet been devised to measure their overall ef-
fectiveness and efficiency.

5. Library contents.

The composition and extent of library collections should
be determined by the mission of the organization and the
type of clientele served. Assuming that a collection con-
tains properly systematized material which is relevant to a

subject, and that there is an adequate s:aff, users should

2R
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b# able to obtain most of the information or other help
that they need. There have been many studies doune by
Cleverdon and others on relevance, recall, and cfficiency
(86), (89), (415). Using these concepts for analysis might
be helpful for evaluating a library collection. So far,
however, library collections have been evaluated chiefly ULv:
a. Impressionistic methods - judgments by scholars
in the field (183).
b. Comparing with standard checklists (183).
¢. Analyzing the basis of use (183), (214).
d. Measuring expenditures over a given pericd cf{ time
and comparing them with those of other ianstitutions
(183) .
e. Determining the value of each document to the
user (15).
f. Measuring the number of books per potential user
(ACRL Standards for College Libraries).
g. Studying circulation figures (73), (386), (473).
So far, however, no method has been devised which can evalu-
ate the effectiveness of the collection. According to
A. L. Brown (61), book and periodical collections generally
are difficult to assess because each library's needs and

objectives are different.

6. Library contents control.

Library contents control or technical services may be
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considered the input operations of the library system. It

is the efficiency of the input which determines hcocw quickly
one is able to supply data and information, or output, to
the library clientele. The library staff performs the central
processing unit operations, as a computer would in a data
processing operation. Operations research studies of library
operations, according to Saul Herner (169), provide a
quantitative method of analysis, and also develop rules to
apply to future operation problems. In the past, operations
research studies have tried to measure the efficiency of
library catalogs (232), (429).

Acquisitions and weeding are important operations in
the library system. The head librarian, or library admin-
istrator, is ultimately in charge of acquiring the library's
collection for fulfilling its mission. Several guides exist
which aid the librarian in determining what material should
be acquired or weeded. These include:

a. Acquisitions.

(1) Degree of accessibility cor frequency
of use (143).

(2) An admissions committee to develop
criteria for acquisition (84).

(3) Information specialists identify material

which librarians should purchase (424).




b. Weeding.
(1) Marerial obselete, or not of current
interest 136).
(2) With infrequent circulaction and little
use, the collection can be reduced by
60-70% and still satisfy over 997 of the
requirements (432).
Edward G. Strable {(487) outlines what he considers
minimum, intermediate and maximum levels of acgquisition
fuarctions. No record has been found that acquisitions
have been evaluated as to their efficiency or effective-
ness in relation to the total organization.

Among other library operations cataloging stands out
in importance. Catalcging is considered to be the "process
by which one transfers certain technical information
abcut the book to a card acccrding to rule."* It is
interesting to note that Battelle Memorial Institute found
that it is quicker to prepare its own catalog cards than
to buy prepared ones from the Library of Congress (151).
The IBM Center library uses a mechanical processing system
which speeds up the cataloging, provides circulation
records, and saves about 17 man-hours per 100 items
processed (117). Some federal government libraries

* Strauss, L. J., Strieby, I. M., Brown, A. L. Technical

and scientific libraries: thneir organization and
administration, New York: Interscience, 1964, p. 159.
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and special information repositories are using the IBM
870 Document Writing System. This is a data processing
system that automatically handles and prepares most of
the records required, inciuding catalog cards, printed
forms, and reference data (201).

Attempts to measure the efficiency of subject catalogs
include assessment of the probability of %uccess using the
catalog, and comparison of the cost of the catalog with
the cost of finding the material without the catalog (429).
Effectiveness or efficiency of an information system has
been expressed in terms of recall and relevance (415).
Economic efficiency involving preparation costs, acquisition
costs, the probability of producing the required auswer,
frequency of searches and the potential value of informa-
tion has been felt to be the only satisfactory basis for
comparing systems (86).

A study by the American Library Association reviewed
investigations on evaluating cataloging, and resulted in
three approaches: 1) quantitative--user centered, 2)
qualitative--catalog centered, and 3} comparison of
actual catalog with ideal subject catalog (244).

Proposals have been made by E. H. Langenbeck (232)
to cut the costs of cataloging in government agencies,
and by Cresap, McCormick and Paget to improve catalog-

ing proccedures at the New York Public Library (218), (301).
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The latter attempts aimed at making cataloging procc.ures
more efficient, and then meastred their efficiencv. No
standards, hcwever, have been set up which can evaluate how
effective the cataloging procedures are.

Clcssification is the system usei to group together
and arrange materials on the same subject. The most popular
ave the Dewey Decimal System and the Library of Congress
System. However, special subject matter collections some-
times require their own systems.

Among the important characteristics of a reference
retrieval system, according to Pauline Atherton, are:

1) multiple access approaches, to find the literature,

and 2) the ability to retrieve the material (22). That
system can be successful, however, only if a suitable class-
ificaticn system also exists.

Computer Command and Control Company (95) decided that
the ideal automated classification system must 1) be useful,
2) be easy to update, maintain, and use, 3) insure that
elements within a class are content-related, 4) insure
that elements cover entire spectrum of available informa-
tion, 5) permit integration of various classification
approaches, 6) lend itself to mechanical accumulation of
data, 7) be flexible, 8) provide ail-directional informa-

tion flow.
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Cataloging and classification schemes are the index-
ing and filing systems of information centers. Relevance,
recall, and efficlency have been used to measure information
systems (85), (86), (89), (415). These studies assumed that
all the articles in the collection on a subject were relev-
ant and good articles. Further, they assumed that the
total number of articles in the :vstem on a particular sub-
ject is known, so that when one receives a number of
documents on recall, he can determine the system's efficiency.
All the suppositions are relative and do not provide quan-
titative measures of a natural system.

7. Library services.

Library services or reader services can be considered
the outputs of a system. Library users have indicated that
a librarv should satisfy the following recquirements:

a. Current awareness of facts discovered by

prev. us workers, and services which will keep

them abreast ¢f contempcrary discoveries (346).
b. Aid in locating imnicrmation, depending upon

the user's skills (92), {(360), (396).

c. An efficient form of information (331).

d. A reliable source of informaticn (168).

Those requirements are met by the following services:

Reference.

Reference is probably the most frequently used
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reader or user service. Reference requirements
vary with type of user. Researchers such as
pnysicists need information on specific types of
research, (22), (346} while management needs
technical information for decision making (179).
The users commonly want readily accessible, highly
selective, complete, authoritative material (164).
To judge the worth of reference service, W.
Budington (63) declares it is necessary to determ~
ine the cost of answering the question or acquiring
the information without the librarian or library
service available.

Circulation.

Circulation may pe considered either a technical
service or a reader service., Circulation, or

routing techniques or methods of routing new
materials or lending library items, particularly
jouvrnals, can vary, depending upon the size of the
organization being served. A survey of the Space
Guidance Center (411) showed that the engineering
and research staff, which was 30%Z of the population,
accounted for over 50% of the circulation, and

that 25% of the collection was always on loan.

Some of the circulation techniques in use are:




a. Circulation of tables of contents of
periodicals, letting the readers decide
which articles they want to see (2283, (354).
b. Circulation of journals to a predetermined
list of users (65).
The objectives of a circulation system should be
speed, efficierncy, knowledge of book location and
simplicity (123). Circulation of library materials
in a sense is an abbreviated or a coarse system
for selected dissemination of information. Circula-
tion figures may give an inadequate picture of
collection use, becausc they do not show the use
of materials in the library (473). No real quan-
titative measures exist for evaluating the effici-
ency of circulation methods or the effectiveness
of their services.

Reader current awareness.

Reader current awareness services can be supplied
in many different forms. Abstracts, bulietins on
acquisitions, and especially, systems for
selective dissemination of information (200)

have become important in keeping the technical
man abreast of new information and techniques

in his field.
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Bibliographic services and translations.

Bibliographic services and transiations are
usually considered to be services a library shcould
supply tc the users. Whether these services should
be provided in-house or done outside the library
or its parent organization depends upon the need
for each particular service.

infcrmaticn guides.

In order to increase the client's facility in
utilizing the library, there should be a provision
to acquaint him with the library's services, and

to relieve the library staff of routine questions.
For example, "how-to" guides may be prepared for

the library users (47), (147). It would be intecrest-
ing to measure how effectively the library satisfies
the client's needs before and after he has used a
library guide or gone through a brief library
training session.

How well these services satisfy users' needs is not
known scientifically. The clients usually complain, however,
either to the library staff or to management. In this way,
service inadequacies may be corrected. Some organizations
have library committees composed of library users (346),
and other organizations conduct surveys to determine con-

sumer satisfaction (31), (l166), (407), (453).
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How successful have the libraries been in accomplish-
ing what the users want? Among methods which have been used
to determine this are:

a. Frequency of use, which establishes a level
of accessibility to the literature (143).
b. Number of uses made per day of any service,
measured in the unit, item-use-day (283).
Several indefinite criteria have been proposed to evaluate
how effectively libraries are serving their users, in-
cluding:
a. Measurement of the relevant and non-
relevant documents retrieved and not
retrieved (219).
b. Performince index ratio of the amount of
material used tc the amount of material
requested (261).
No really good means appear to exist which can completely
measure the value to the user of reader se.vices. But if
services are available to users and are not utilized there
should be good reasons why the anomaly exists.

8. Library standards.

Both the American Library Association and the Special
Libraries Assoclation have devised standards which
provide measures to evaluate certain aspects of a library

quantitatively, but they do not measure the effectiveness
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of the library. la somc cases, efficiency of an operation
or work measurement is mentioned. The A.L.A. has designed
standards for public libraries, derived from manv statistics
gathered in the 1950'5.1/ Although these standards pertain
to public rather than technical libraries and are more than
ten yvears old, articles which discuss their value are
included (10), (340), (472). The A.L.A. standards for
college libraries are more recent than those for the

public libraries and are geared to a more specialized user,
as is a technical library. These are outlined briefly 1in

the feollowing paragraphs and comments regarding their quality,

adequacies and inadequacies are noted.

a. A.L.A. Standards for College iLibraries, 1959.

Functions of the college library

The library should be the most important in-
tellectual resource of the academic com-
munity. Its services should be geared to the
purposes of the college's general program
and its specific educational objectives.

Structure and government

If a college has a library committee, its
authority should be clearly defined. It should
1/ American Library Association. Public Libraries Division.

Publijc lib.r-ary service: a guide to evaluation, with
minimum standards. Chicago, 1956.
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be concerned with general policy and not ex-
ecutive matters. The librarian should be
directly respc..sible to the president, having
faculty department head status.

Staff
At least 3 professional librarians are needed
for effective service. Factors which determine
staff size include studert enrollment, type of
library organizaticn, size and character of
ccllection, prevailing teaching methods, number
of nours the library is open, and arrangement of
building. All library staff should have faculty
status, salary and privileges.

Budget
The librarian should be in charge of planning
and administering the library budget. The budget
snould be determined in relation to the fotal
budget of the organization for educational and
general purposes, with a minimum of 5% of the
total university budget. At least twice as much
should be spent for salaries as for books.

Collection
The collection should meet curriculum ne~ds and

demands of graduate and undergraduate students,
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and should keep the faculty abreast of modern

scholarship. It should contain standard works

and bibliographies in all maior fields ¢¢ knowl-

edge. Weeding and acquisitions should be done

with faculty advice. Holdings should be rheckecd

with standard bibliographies. The size of the

collection is determined by the curriculum, number

of students, and the need of faculty for more

advanced materials. The library should contain at

least 50,000 volumes. A general guide is: up to
600 students, 5C,000 volumes; for every additional
200 students, 10,000 additional volumes.

Building
The building should be centrally located and
functionally designed with at least 125 square
feet per staff person. Shelf space should allow
for the collecticn to double 1in size.

Quality of service and its evaluation

A measure of the quality of service is a con-
tinuous evaluation of the statistical records
of the circulation department. A jioint faculty
and library staff evaluation of the library's
resources is another approach.

These standards are basically deficient because they

do not measure how efficiently library operations are per-
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formed or ultimately how effective library services are.
In fact, Felix Hirsch (182} had recommended that the
building be able to seat 30% of the student body and
provide shelf space to allow for 10 vears growth. Both
of these items were left out of the final standards.

b. Special Libraries Asscciation Objectives and

Standards, 1964,

Objectives

The objectives of the library should clearly
describe the users it serves and the services it
is to provide. To be effective, the standards
must be pericdically reviewed and revised ac-
cording to changes in the organization's
activities and in library technology.

Staff
The functions, responsibilities, and qualifica-
tions of the library administrator and other
staff members are described. A library degree or
three years professional library experience are
the minimum technical qualifications for an
administrator. A division of professional and
non-professional functions is necessary. There
should be 2 or 3 non-professionais to every
professional, but this depends upon the size

of the collection and the number of users.
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Cellecticn
The library should contain only those materials,
in volume and in extent of subject matter
coverage, that best serve the clientele. The
collection should be organized for effective
use.

Services
Services such as reference, indexing, circulation,
translation, and current awareness, are given
as functions which the library performs to further
the objectives of the organization it serves.

Budgev
The iibrary administrator should make the recom-
mendations for budgetary cuwpport. It is his
responsibility to determinz the scope and extent
of the library's services, their costs in terms
of staff, equipment, supplies, and materials.
Salaries should amount to no more than 797 of the
budget.

Appendix
General space requirements for aisle arcas,
levels of recommended illumination, and standard
specifications for stack and shelf{ arcas are
given,

The Special Libraries Association standards have been

discussed by librarians administering all types and sizes of
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libraries. Their opinions as to the inadequacies of
these standards include such commeats as:

a. Gordon Randall (355) would make these

modificetions:
- six to one circulation to acquisiticn rate
- at least one journal and rifteen books per user
- one staff member to 100 potential or 75
actual users
-~ literature collection, rather than salaries,
should have first priority.

b. Helea Loftus (254) believes that qualitative

standards should be the principal consideration.
In order to set standards, one should list

major functions, define those functicas in
detail, then formulate standards for each
function. Functions are based on management
expectations,

Suggestions have been made on how to organize a
military library (58). Newspaper libraries utilize
catcgories and standards established for their type of
organization (696).

How are standards set up? What is their basis?
Performance or work measurement standards have been
methods of evaluating job performance for some time.

There are mary articles on performance standards in the
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management science literature. Pnil) Carroil (76) and
Elaine Woodruff (465) have discussed how performance
standards can be applied to a libraryv tc measure the
efiiciency of some of its operations. Cost rating,
another management technique, has been used indirectly
to measure performance (30).

The U.S. Office ¢f Education is now setting up a
weighting system to evaluate the deficiencies of college
libraries, in order to grant them aid to improve =heir
quality under the Higher Education Act of 1965. Criteria
to be used will include rate of acquisition and size of
library collection per student enrollment.l/
standards have been applied tuv the library only. They
should also be applied to the library in the framework

of its total envircnment.

9. Summary of library literature search.

In this search of the library literature, the
purpose was to seek out articles dealing with the c¢fforts
of librarians to mesasure their success in (a) perferming
duties normal to the operation of a library, and (b)
providing library products and services which maximally
tulfill the purpose for which the library exists. It
became evident rather early that thercec is a good deal of
difference between gauging the success of certain routine
1/ Per conversaticn with Robert Havlik, U.S. Office of

Education, Dec. 1966.
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tasks, such as those involved in acquiring journais,
textbooks and other documents, and actually assessing
the potential of the same texts, journals and documents
as a reservoir of knowledge u-eful to the needs of the
parent organization or user. For example, although the
ability of a cacaloger to catalog according to standard
methods can be measured quantitatively, the output service
or product resulting from a literature search can only be
qualitatively assessed against the written, spoken or
implied requireme.its of the user. What this amounts to is
a notable difference betiween measuring the "efficiency"
of performing certain standard library operations, and
measuring library "effectiveness'" by placiag suitable and
preferably quaantitative parameters on the rather vague
concept of maxinal response to service or product demands.
This is ccmpounded by the fact that, by their very nature,
such demands often must be couched in ambiguity, rather
cthan specificity.

The search was more productive of methods to evaluate
"efficiency" of library operations than it was of suitable

"effectiveness" of library services

ways to evaluate the
or products. Somez examples justifying this conclusion
mighi bc recalled frcom the body of this paper. To wit,

certain libraries find it more efficient to emp oy mech-

anical processing vather than manual methods to speed up
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cataloging and provide circulation reccrds. But no good

way was proposed by which to measure quantitatively the
potential of a catalog to respond to a searcher's needs.

On the other hand, some suggestions were made that cartalog-
ing and classification schemes could be gauged by "recall"
and "relevance.” Yet these latter yardsticks are far more
subjective and qualitative than they are objective and
quantitative.

The efficiency of a system in circulating journals or
other documents to a specified population of users at a
certain rate and within certain time limits can assuredly
te measured, and measurements of such efficiency have been ,
performed. But no record was found of a suitable znd adequate
measure of the effectiveness of such a library service in
assisting to carry out the mission of either the library
or the parent organization.

The efficiency of providing reference services has
been measured and the value of providing such services has
been gauged by comparing reference service costs against
the cost of obtaining the "same" information if the library
service were not available. Bur the effectiveness of refer-
ence and reader services in fulfilling the needs of users
has not been adequately judged.

Standards have been set for such items as the number

~f volumes which should reside in a library; this, for
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example, could be a function of the number of real or
potential users. But tne actual use made of these volumes
by the user, or the effectiveness of their contents in
responding to the user needs, has not been adequately
determired.

The number and qualifications of staff for a given
size library have been expressed in certain standards.
Furthermore, standards for performance of work have been
prepared. And the efficiency of the staff in handling
services and putting out products can be standavdized.
But the effectiveness of their services and products for
their users has not been assayed satisfactorily.

In short, without burdening the question, the
literature search has produced information discussing
measures of efficiency in performing certain tasks against
a background of specific standards, where such standards
may be expressed in terms of time, units of preduction,
costs, and similar considerations. But where cevaluations
are sought, in which the entity being evaluated is am-
biguous or does not lend itself to expression as a pre-
cisely defined unit, the literature has not produced any
appreciable number of usable concepts.

It appears that in these latter cases, unless

arbitrary standards are set up by agreement, the classical




approaches to evaluation will have to depend upon efforts
to improve definitions of such entities as library nission,
goals and objectives, activities, and operations. If

such items can be defined very precisely there may be
reason to believe that success in achieving the parameters

of the definitions might be some measure of effectiveness.
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B. MANAGEMENT SCIENCES

As discus:ed in the introduction, the generalized
approach to the literature search pursued leads not
only to classical methods for evaluating library opera-
tions and services, but also te ideas of any techniques
cr methods which had been developed for evaluating otler
types of organizations or functions. Although the litera-
ture of the management sciences is voluminous, a great
deal of its infermation has been "re-worked" repeatedly.
Thaet ic te say, there is a great number of textbooks and
renvorts, on various aspects and phases of the mansgement
sciences, which discuss the same methods and techniques.
An analysis of this literature sifts the ideas down tc a
smalier but still consideracle number of distinct common
denominators.

The management sciences section attempis to present
these many methods and techniques according to accept-
able schemes of organization developed in the field.
Overriding the individuality of any method or methods
is the attempt to approach the problem systematically
and analytically. As discussed in the introduction, the
concept developed before the literature search began

viewed the Army Techknical Library as a system. The rather
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elementary concept was kept in mind that a svstem

reduced tc its simplest torm comprises come modifica-

tien of:
CONTROL
(=
3
INPUTS T - PROCESSING r OUTPUTS
I FEEDBACK
L
Figure )

The systems analysis technique as it might be ap-
nlied to libraries may be isaalized from many references
in the field, such as that by Quade.l/ He points out that
this technique is a ratiornal method of searcning for and
evaluating 2lternatives t¢ sclect a preferred course of
action. Although it is based as much as possible on scientific,
quantitative metheds, It also makes use of expert intuition
and judgment. Thus its results are ceonsidered more as recom-
mendatisns than firal tonclusinns.
1/ Quade, E.S. §ystems analysis techniques for plaunning-program-
ming-budgeting. Santa Monica: Rand Corp., 1966. Paper p-3377.
Foted {n Uperations research/managenent sciences inter-

rational literature dipest service. Executive sciences
Institute, Inc., 1966, p. 555.
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The systems analysis approacn consists of five
elements: (a) Objectives to attain; (b) Alternative ways
to achieve objectives; (c) Costs allocated to particular
alternatives; (d) Models of the essential elements of

the system; and (e) Criteria to measure the relative
degree of desirability of alternatives.

The management techniques and methods discussed in
the following sections are viewed as they might contribute
to this general analytical approach to develop ideas for
measuring efficiencv and effectiveness of library opera-
tions and activities.

1. Scho-1s of management.

One method of discussing the field of management is
in terms of the various approaches to, or schools of,
management as identified by Harold Koontz of the UCLA
Business School.

a. The management process, or classical, school
adopts a functional approach. Principles are formulated
and an analysis of the functions of the manager are made.
This approach considers management an art rather than a
science, since its techniques and applications can be
improved by identification of general principles related
+o functions. These principles can be found in areas

such as:
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(1) Work measurement and simplification.*
(2) Motion and time study.

(3) Method study.

(4) Plant layout.

(5) Process charting.

b. The mathematical, or operations research, school
is a recent approach to management problems, in which
model building and mathematics are emphasized. The
fundamental premise is that managerial relationships can
be reduced to a logical process and studied by math-
ematical symbols and relationships. Some of the tech-
niques used here are:

(1, Linear programming.
(2) Simulation.

(3) Information theory.
(4) Game theory.

(5) Monte Carlo method.
(6) Matrix theory.

(7) Systems analysis.
(8) Queuing theory.

¢. The human behavior, or human relations, approach
is oriented toward psychology, and involves getting
things done with and through people by dealing with
individual motivation and cultural problems. This
* See Appendix E - Glossary of management science

terms, for definition of management science terms used.
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school is concerned with:
(1) Incentives.
(2) Environment.
(3) Creacivity.
(4) Orientation.
(5) Superior/subordinate relationships.
(6) Utilization of personnel.

d. The social system school views management as a
system cf cultural relationships, with an emphasis on
a social system in which the relationsuips must be studied
and integrated. The individual is looked upon as a member
cf the organization, and the group is the focal point of
the study. Subjects studied here are:

(1) Group behavior.

(2) Methods of organization.

(3) Types of organization.

(4) Flexibility.

(5) Organization system.
Some techniques used are linear responsibility charts
and organizatioral schematics.

e. The decision thecry school utilizes several
difrerent approaches to decision-making. The basic ap-
proach 1s econometrics, where decisions are made on the
basis of selection from alternatives. Some tools of the

derision theory school are:
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(1) Econometrics.

(2) Break-even analysis.

(3) Input-output analvsis.

(4) Cost-effectiveness analysis.

f. The empirical avpproach sees management as a

study of experience. The case method, in which the student
is exposed to situations and formulates possible decisions
and policy from case information, has evolved from this
apprcach.

2. Synthesis and utilization of management processes,

It can be seen from this delineation that the various
schools of management provide not oriy analytical tech-
niques which may be useful in developing criteria. but
also operating techniques which may eventually be rec-
ommended as criteria for library operation.

In Phase I, an objective study was made of the
characteristics of various schools of management. Frcm
these schools, the techniques or aspects that are dis-
covered to be most relevant will be selected.

Some of the techniques appear to have greater ap-
plicability than other~. Until the functions of the
library can be observed and deliuneated in detail, thle
proximate degvee of applicability will nnt be apparent.
Final recommendations in Phases 1l and 11I, however,
will be furnished only after the selected techniques

have been analyzed and evaluated.




3. The matrix.

This research indicates that the techniques and
methodologies of management have never been identified
and brought together for use in the analysis of a
libtrary. Therefore, it has been necessary to search
management literature to find the techniques and method-
ologies which are applicable. The literature was found
to be so extensive that it was considered advisable to
construct? a matrix, Figure 3, to prevent redundancy
and to maximize coverage of applicable data.

The matrix enables rapid identification of tech-
niques that relate to all aspects of library services
and operations being studied, and allows consideration
all the major tecaniques which could be applied to the
functional areas. This will facilitate evaluation by
indicating where more than one technique might be used,
suggesting combinations of methods, and indicating
where innovation is required, to provide a satisfactory
method. It will also cwnsolidate the scattered tech-
niques into workable categories, and, finally, assist
in icdentifying nonstrategic library functions, or areas
where evaluation and control would not be compatible

with cost effectiveness or operational efficiency.
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The matrix displays fourteen categories, which are
the titles of the various management areas selected dur-
ing the li:erature search. The categories contain either
operating techniques or analytical techniques, or both.
The operating techniques, if applicable, will be used as
criteria of effectiveness or efficiency of libraries while
the analytical techniques will be used to study library
functions and operating characteristics. In other words,
these will be used to study, develop or justify criteria.

Some of the categories have been expanded to demon-
strate the kinds of techniques that can be found in that
area. None of them have been exrnanded ‘ully, for to do
so would make the matrix unmanngeable in size. The tech-
niques that are included are for the most part ones that
appear to be useful in developing criteria. Several were
also included to demonstrate the extent of the literature
search, although they seem to have no applicability at
this time.

It will be apparen: that the categories are only a
convenient method of grouping appropriate techniques,
and that, within a given category, no one technique is
subordinate to any other.

4. Management techniques.

a. Analytical techniques. A preliminary selection of

some of these techniques has been made. The following
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discussion explairs the reasoning used in determining
their applicability.

System analysis.

It was decided at the beginning of the study that
this basic approach would be used to segregate and
delineate the individual functioas of the library.
Systems analysis will show the interfaces between
functions and their relationship to the overall
objectives and goals of the library. This concept
has been expanded to include the relationship of
the library to the parent organization and the
mission of that organization. A suggested approach
is the Planning-Programming-Budgeting System (PPBS)
as discussed in BULLETIN 66-3, issued by the
Bureau of the Budget, October 1965.

Cost effectiveness.

Cost effectiveness will be a valuable tool in
determining or selecting the alternative library
functions needed to attain the objectives of the
library. Bringing these objectives into perspective
and relating them to total costs and benefits
gained should lead to a determination of the most
effective allocation of library resources. It is

easy, however, to neglect relevant costs and to
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develop fallacious copncepts with this technique.
But it should be possible, for exampie, to obtain
the necessary data, perhaps by user studies, or
document requests, foi cost-effectiveness anclyses
in such activities as reference searches. The
amount of time spent on searches as a function of
number of references located, and the éﬁmber of
documents actually used by the client, should prove
amenable to cost-effectiveness treatment.

Value analysis.

This is a system which car be used for analyzing
the individual operations of the library. Value
analysis results in an evaluation of a product

or process in terms of its cost, worth and

possible alternative methods. This is quite similar
to cost effectiveness.

Break-even analysis.

This is a valuable tool for determining relaticnships
which exist between fixed and variable costs, income,
and volume. Although income is fixed by allocation,
in the case of the Army Technical Libraries, it is
likely that a workable analysis can be made of the
costs, relating them to volume and fixed income.

Linear programming.

This technique can be used to analyze library
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collections, showing the optimum mix of various
subject areas by plotting these subjects according
to volume of use and measuring the relationships

to determine how much material should be allocated
in each area. Linear programming can also be used

to determine the best location of departments within
a new library, to analyze relocation alternatives

in an established library, and to determine optimum
library location in large, multibuiiding complexes.
The problem of centralizing or decentralizing library
acquisitinons also might be analyzed by linear
programming.

One example of the application of linear pro-
gramming is the so-called "CRAFT" technique (Computer-
ized Relative Allocation of Facilities Technique)
(538). The exumples utilized by Buffa, Armour, and
Vollman in their discussion of "CRAFT" include a
typical machine shop, a movie studio, a warehouse,
and a hospital. It is not difficult, however, to
visualize that the discussion could just as readily
have included a library, with its services anrd
operations.

Queuing theory.

This operations research technique can be applied

in determining the bast type of library lavout
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and the staff size needed to operate efficiently
and effectively.

Rank correlation analysis.

This statistical method has many applications in the
development of criteria. By ranking all of the libraries
in this study according to the relative strengths of

the functions chey have in common, it may be possible

to discover cignificant relationships between these
functions and overall library effectiveness. Another
possible use is in the analysis of user reactions to the
library services. By ranking data obtained from user
surveys, one might develop significant relationships
between services expected and services received.

Charting techniques.

Charting or diagramming the activities and functions in
the library may prove to be the most useful technique

in this study. Flow diagrams and process charts can
graphically depict physical activities within the library
and aid in determining the most efficient operation.
Network charts show the events and relationships within
a system. Linear responsibility charts demoanstrate the
functional relacionships between positions withiu an
organization and can also show the relationship of an
organization within a larger organization. Layout charts
are used in facilitating the proper allocation of space
within a building or office.

Operations analysis.

The techniques used in operations analysis (e.g.,
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work measurement and simplification) result in

standard times and standerd data, which acre davelcp-
ed through the use of time study. These results form

an important part in the development of criteria

for physical output.

Economic order quantities (E0Q).

Although the methods used in EOQ are normally
thought of as being operational techniques, they
hold promise as an analytical tool for the evalua-
tion of procurement policies in the library.

Personnel appraisal methods.

Appraisal methods should distinguish between
personality factors and job-related activities,
and should include both in prcper perspective.

The difficulty in using present appraisal methcds
is their application to creative personnel, and

in deciding if the appraisals are objective,
pertinent, and reliable as performance indicators.

Other techniques.

Other analytical techniques may also be applicable,
and will be subsequently analyzed, although tte
techniques in the preceding sections seem to have
the greatest promise. Some of these are:

(a) dynamic programming

(b) modeling

(c) simulation

(d) game theory

(e) Monte Carlo theory

(f) basic-motion-time s:uu iy (BMT)
(g) chrono-cyclograph

(h) micro-motion studies
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(1) multiple activity chart

(j) memo motion

(k) Marsto-chron

(1) right and left hand charts

(m) string diagrams or wire models

(n) universal operator performance analyzer
and recorder (UNOPAR)

(o) econometric models

(p) methods-time measurement (MTM)

(q) input-output analysis

(r) informatien theory

(s) program evaluation and review techniques

(PERT)
Finally, it should be noted that, in some instances,
combinations of the techniques identified in these
sections might be required, to provide insight and

guidance to the problem.

b. Operating techniques. The following discussions

explain the selection of certajin operating techniques that
may be applicable as criteria.

Cost accounting.

Cost accounting is an excellent control device,
commonly used in industry, which allocates the
various costs of doing business toc the units pro-
duced or sold. As used in the librezry, cost account-
ing could develop a cost figure for every book
loaned or for every service performed.

Planning-Programming-Budgeting-System (PPBS).

PPBS, now used by the Department of Defense, could
be the most useful operating tool, since it seems

to be all-inclusive. Because it is w«lready compatible

57




with DOD procedures, it would probably be simple
to initiate. In addition, it requires long-term
planning, with the selection of urgent goals, and
the determination of effective performance.

Production, Allocation and Control of Expending Resources

PACER) .

This system, developed by Minneapolis-Honeywell, Inc.,

may be a workable cost control system for the entire
Army technical library system since it stresses
decentralized authority with centralized control.
Effective cost control in non-profit organizations
can be insirumental in providing broader opportunities
and more efficient and productive operations.

Most organizations assume that cost control 1is
a normal process. The budget is primarily a planning
tool and is only a general implementing device for
cost control. The budget, once 1t is established, is
a passive tool and records only actual, as distinct
from authorized, expenditures. The budget, as a
resource restriction, only indirectly fosters cost
control. Cost reduction must be part of a continuing
program, rather than a sporadic effort. The solution
to the shortcomings of existing cost control methods
is to establish functional responsibility for cost

control.
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Group Attainment Program (GAP).

GAP, developed by Lockheed Aircraft Corp., may

have usable elements which can aid in monitoring

the output of the libracy. Instead of emphasizing
individual output, as in manual production situations,
GAP measures the production and costs of groups
engaged in mental activities.

5. Summary of management literature search.

Evaluation, an appraisal process, determines the value
or amount of a specific factor. The evaluation procedure
may be objective, based on numerical concepts, or it may
be squective, derived from non-quantifiable elements,
Evaluation can also differ among evaluators due to the
inclusion of conscious or subconscious prejudice.

Evaluation and measurement could be applied to library
objectives and staandards. Determining objectives is rel-
atively easy, but establishing standards is extremely
difficult in a dynamic environment, since the work is
usually creative and non-repetitive, and precedent has
limited applicability.

Ideally, management would like a system where all
relevant factors could be identified and quantified.

Many of the decision elements are, to some extent, quant-
ifiable, such as projected return on investment, recoup-

ment or pay-out time, net activity value and estimated
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costs as opposed to anticipated benefits. Components
which comprise these decision elements can be segregated
and given quantitative values. Many formulas for deriving
such quantitative data have been publicized. However,
quantification gives management only a general idea
regarding operational goals and fails, on two counts, to
satisfactorily resolve the selection process:

{a) the accuracy and relevance of data,

(b) the significance of non-quantifiable elements

which management must consider.

Techniques for measuring the physical output of
workers have been developed and used with moderate success.
As a result, performance efficiency can be reasonably
ascertained, and control methods employed. Huwever, there
have been no comparable developments or accepted methods
for measuring the productivity and contribution of people
enga; 2d in mental or creative work. Performance evaluation
and control have consequently been inadequate in creative
situations. In essence, this results in measurement or
active control of relatively inexpensive personnel, and
conjecture, with little control, in the case of com-
paratively high~-priced people. Even though it is difficult
to assess or appraise the contribution of mental activities,

management 1s still responsible for evaluating both the
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quantity and quality of the organization's performance,.
As a prelude to evaluation of any type of productivity,
appropriate methods for measurement must be developed

and applied. It is paradoxical that scientists usually
deal with measurable facts, but the actual measurement

of the scientist's own performance thus far seemingly has
defied accurate measurement.

It can he stated, therefore, that these analytical
techni- es may result in criteria that can be of general
guidance to library management. This is important, sicnce
the dynamic operations of the library must be reflected
in an equally dynamic or flexible set of controlling
criteria. Kkegardless of how flexible the criteria are,
however, a constant review will be necessary if they are
to give meaningful results and reflect the current status

of library functions.
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III. CONCLUSION

The foregoing literature search and narrative
state-of~-the-art summarizes the findings of the con-
tractor during Phase I of the ATLIS project. The search
represents an examination of the major aspects of the
literature in the librarr and management sciences on
the measurement of efficiency and effectiveness, in
rervices and operations.

The history of efforts to evaluate critically the
efficiency of library operations and the effectiveness
of library services leaves the investigator still
groping for satisfactory methods. However, if one analyzes
the functions, activities, operations, services, person-
nel, physical quarters, equipment, and other related
aspects of libraries, it soon becomes evident that certain
items lend themselves to quantitative measurement a good
deal more readily than others. It appears easier, for
example, once a given method of cataloging is adopted
by a library, to measure quantitatively the ability of
catalogers to produce a given number of cataloged units
in a given number of time or cost units with a specified
limit on errors. On the other hand, it does not appear
equally simple to measure quantitatively the value of a

library service or product such as a literature search
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or its resultant bibliography. How effective, for
example, is the search or bibliography in fulfilling
the objective of the user who requested the service?
This latter type of problem, then, is of a different
species and does not lend itself readily to measurement
in, or expression by, numerical values. This difference
then, is really the crux of the situation, giving rise
to this particﬁlar investigation of the ATLIS project.

There probably is no good reason to expect that any
of the usual criteria found in the literature will long
satisfy the growing need to have defensible criteria for
evaluating library operatiors and services. There is,
however, a good amount of evidence that the techniques
and methods developed by modern management sciences in
the recent past will offer a fresh, fascinating, and,
hopefully, substantial approach tnward developing sig-
nificant criteria.

Having the background of this literature search,
the task now progresses into a phase of validation of
data from prior library surveys and the development of
limited amounts of critical new data through visits
to, and examination of, selected Army Technical Libraries.
This will be followed, in the final phase, by origina-
tion of new criteria, plus a program of testing and

evaluation.
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APPENDIX A

ABSTRACTS

(The following abstracts as well as the literature cited in Sppendizes B and C represent the
sources covered in the literature search for 1 TLIS Report Vo. 10. References for all par-
entheticul numbers found in the body of the report will be found in these three uppendices.)

Abrahams, Paul W., Lipp, Michael F., and Harlow, Jacques.
QUANTITATIVE METHODS OF INFORMATION PROCESSING
SYSTEM EVALUATION. Bedford, Mass.: Directorate
of Computers, L. G. Hanscom Field, United States
Air Force, 1963. AF 19(628)-2842, Project 2801,
Task 280105,

The objective of this study was to develop practical
methods for specifying the characteristics of 2 data
processing system and for comparing the performance of
different systems. The methods cover both functional
characteristics dealing with the problem-solving ability
and engineering characteristics, characteristics of machine
organization and operational behavior.

The functional characteristics are specified in terms

of macro operations that represent particular sample problems.
Associated with these macro operations are parameters that
serve to specify the macro operation completely. The

selected macro operations cover both commercial and scientific
data processing.

The engineering characteristics include factors such as
configuration, word length, overlap, time for various
operations and logic.

In a computer procurement, the purchaser specifies his
requirements in terms of functional characteristics. The
bidder then selects a computer configuration and describes
its performance in terms of either enginecring character-
istics or functional characteristics; the choice depends
upon which of two different evaluation methods are used.
The advantages and drawhacks of the methods are discussed
in detail.




Abruzzi, Adam. WORK MEASUREMENT, NEW PRINCIPLES AND
PROCEDURES. New York: Columbia Univ. Fress, 1952.

An analysis of inadequacies in present procedures of work
measurement and an attempt to provide objective principles
and procedures based on the rules of the scientific method.

The inadequacies of current estimating procedures include
the following. Process standardization criteria are sub-
jective and iusnfficient. The usual time-study estimating
procedures consist of a limited number of successive read-
ings during an arbitrary period on a single, arbitrarily
chicsen operator. Statistical stability and variability

in production rates are not considered and the estimates
obtained have little or no verification value.

Ackoff, Russell L., and Rivett, Patrick.
A MANAGER'S GUIDE TO UPERATIONS RESEARCH. New
York: Johu Wiley & Sons, 1963.

A guide for the executive who must decide whether or not
to introduce operations research into his firm. Discus-
sion of what operations research is, what it does, how it
can be used, and what is likely to be involved 1if it is
intrndured into the company.

Ackoff, R. L., Gupta, 8. K., and Minas, J. 8§.
SCIENTIFIC METHOD: OPTIMIZING APPLIED RESEARCH
DECISIONS. New York: John Wiley & Sons, 1962.

This text reflects a sophisticated effort to reduce
decision-making to a scientific process using mathematical
models and techniocues of sampling, measurement and stat-
istics. Emphasis is on model design, correlation method-
ology, and testing the solution, with controls. Includes

a philosophical treatment of the ideals of science in
soclety.

Allen, K. S. Management methods in libraries: a symposium.
Administrator's viewpoint. MEDICAL LIBRARY ASSOCIATION
BULLETIN. 49:514-516, 1961,




Management methods as represented by cost analysis, develop-
ment of administrative abilities and the rapid acceptance

of technological change are managerial techniques designed
to increase efficiency and produce a better product. They
are valid concepts whether applied to running a business or
to administering a library.

Allen, Thomas J., and others. TIME ALLOCATION AMONG
THREE TECHNICAL INFORMATION CHANNELS BY R&D
ENGINEERS. (Research Program on the Management
of Science and Technology) Working Paper.
Cambridge: Massachusetts lanstitute of Technology,
Alfred B. Sloan School of Management, 1966.

No. 184-66.

Report concerns research on the manner in which
individual engineers and scientists allocate their

time and the effect of this allocation on the projects'
outcome. Research conducted involved three general
categories of information gathering: (a) outside
consultation, (b) staff consultation and (c¢) litera-
ture search. Data were gathered by four means.

l. Time allocation forms.

2. Before-and-after interviews with individual
engineers.

3. Periodic tape-recorded progress reports
by project manager.

4, Solution development records.

Percent of total time spent in all phases of informa-
tion gathering activities varies greatly over duration
of projects. Higher rated teams are relatively stable

in all phases of information gathering while lower

rated teams initially spend far more time gathering
information than they do in the later stages and
fluctuate more throughout project. Subsystems character-
ized by greater uncertainty receive a higher percent

of information gathering time than subsystems where
uncertainty 1s lower.




7 Amber, George H., and Amber, Paul S. ANATOMY OF AUVCMA-

TION. Englewood Cliffs, N. J.: Prentice Hall, 1962.

Stressed here are the principles and methods of produc-
tion and automation rather than equipment design details,
resulting in a basic foundation in the principles and
philosophy of automation, without neglecting conventional
non-automatic methods.

Also discussed are the approaches to automation and some
of the factors which must be considered, the control
system and the modes and types cf control, cybernetics
and information theory.

American Institute of Certified Public Accountants.
Evaluation of internal control. In AUDITING
STANDARDS AND PROCEDURE. New York: Author, 1963.
p. 27-31.

Internal control may be characterized as either account~
ing or administrative. Accounting controls are concerned
with safeguarding assets and reliability of financial
records; administrative controls consist mainly of proced-
tres leading to operational efficiency. Characteristics of
a satisfactory system of internal control would include:

1. Organization plan which provides proper
division of functional responsibilities.

2. System of authorization and record procedures
which affords reasonable accounting cortrol
over assets, liabilities, revenues and
expenses.

3. Sound practices to be followed in perfcrmance
of duties and functions of each organizational
department.

4. Responsible personnel.

An important element in any plan of organization is
organizational independence of the operating, custodial

and internal auditing functicns. Responsibility within
divisions must conform with managerial policy require-
ments. A satisfactory system must include media for records
control of operations, such as forms, procedure mauuals,
and charts of accounts.




A properly functioning system of internal control depends
upon effective organization planning, adequacy of the
procedures and practices, competence of officers and
department heads as well as key employees. Management has
the responsibility for devising, installing and supervising
an adequate system of internal control. Any system may
deteriorate if not reviewed periodically and under continual
supervision. An internal audit staff provides a means of
surveying the effectiveness of and adherence to prescribed
procedures.

American Library Association. COSTS OF PUBLIC
LIBRARY SERVICE IN 1955, Chicago: Author,
1956.

Gives illustrative budgets for library systems
serving 50,000 to 200,000 people, and shows the
per capita expenditures required for each. The
recommended proportional distribution of the
budget for minimum support is: salaries, other
than maintenance, about 2/3 of total; books and
related materials (including rebinding), about 1/5
of total.

A library that meets ALA standards in collection and
staff and is able to surpass standards by means of
additional expenditures, mav then put disproportion-
ate increases in one or another budget category.

American Library Association. Physical facilities: guide
to evaluation, with minimum standards. ILLINOIS
LIBRARIES. 39:311-14, 1957.

Summary of ALA guidelines in the building or irenovation
of public libraries. Considerations that apply to special
libraries include:

1. Planning. (a) Define objectives, activities
and requirements of organization before plau-
ning program. (b) Locate sections readers use
most in proper functinn2l relationship--book
and reading areas, lending desk, catalog, in-
formation and service stations. (c) Locate
areas for receiving, cataloging and physical




n

preparation of materials in proper relationship,
on one floor if possible. (d) Consolidate points
of supervision of rezaders.

2. Physical characteristics. (a) Lighting should
provide at least 50 ft. candles on reading
surfaces, evenly distributed, without glare.

(b) Sound control should be provided by
acoustical treatment, proper covering, partitions,
et .

3. Flexibility. To plan for future growth of library:
(2) keep fixed walls at minimum; (b) locate
stairways, elevators, book lifts, plumbing,
air-conditioning to allow for changes in library
arrangement.

American Library Association. PUBLIC LIBRARY SERVICE--
A GUIDE TO EVALUATION WITH MINIMUM STANDARDS.
Chicago: Author, 1954,

Qutline of public library standards having a direct
relation to quality of facilities and services,
prepared by AUA Public Libraries Division Coordinating
Committee on Nlevision of Public Library Standards.
Specific standards define minimum adequacy rather than
goals, are based on best professional opinion checked
by statistical study where needed and possible. Among
those applicable to special libraries are:

1. Library program focused upon cleavr and
specific objectives.

2. Materials selected, retained and discarded

in light of conscious objectives. Written

policy statement covers selection, mainten-
ance of material.

.ystematic removal of non~-useful material.

4, Ali positions part of career service;
appointments and promotions based on merit,
clear ladder uvf advancement.

5. Requirements, duties and responsibilities
clearly defined and differentiated,
Professional and non-professional distinguished.

6. Professional qualification 5 years formal
education beyond secondary, including
graduation from library school.

w




12

13

14

7. Standardized government practices observed-
equitable pay scales, inservice training, etc.
8. Physical location and facilities planned for
maximum ecoromy and effectiveness. Machine
work used wherever justified by budget and
nature of work.
9., Physical facilities fit program or service.
10. Physical characteristics: (a) Lighting should
provide at least 50 ft.- candles on reading
surfaces, evenly distributed, without glare.
(b) Sound control provided by acoustical treat-
ment, proper covering, partitions, etc.

American Management Association. THE MANAGEMENT OF
SCIENTIFIC TALENT. New York: Author, 1963.

This book is an accumulation of articles on the
establishment and management of a research and
development system. The section on '"Staffing and
Compensation" is of value in gaining some insight
into the desires of research ard development
professionals. This is necessary if the library

is o serve the research organization effectively.

American Management Association. MEETING THE
DEVELOPMENT NEEDS OF TECHNICAL MANPOWER.
(AMA MANAGEMENT BULLETIN, No. 45). New York:
Authcr, 1964.

Delineates the problems encountered in identifying
technical manpower needs and existing potential

in the organization, based on actual situations.
Suggests the use of a continuing educational program
to avoid technical obsolescence of currently employed
individuals,and an on-the-job training program.

Andersen, Arthur, & Co. RESEARCH STUDY OF CRITERIA
AND PROCEDURES FOR EVALUATING SCIENTIFIC IN-
FORMATION RETRIEVAL SYSTEMS. Washington: National
Science Foundation, Office of Scienrnce Information
Servic., 1962. NSF-C218 (AD-273 115)
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Discusses means of evaluating scientific information
storage and retrieval processes. Criteria for
evaluation must evolve from the aims and objectives
of the activity to be evaluated. An essential part
of scientific information retrieval is reduction of
information source objects to knowledge elements.
Two evaluative methods are described:

1. Cost and time measurement. Evaluative criteria
include (a) classical subjective criteria
of relevance, reliability, system and user
learning, and flexibility; (b) objective
definitions for these subjective criteria
(difficult to develop); (c) objective
criteria which can subsumec many of the non-
objective criteria, such as amount of usage,
dollar cost per month or per search, time to
process and inquiry or reference.

2. Performance measurement through simulation.
Outlines use of model which pcrmits manipula-
tion of the operating variables of a system.

Conclusions of study include: (a) cost and time criteria
are necessary for any evaluation; (b) performance
simulation is an important mechanism for learning about
systems; (c) subjective criteria should be integrated

with evaluation systems; (d) additional research is

necded in requirements, criteria and measure of performance.

Anderson, Alan A. GUIDELINES FOR THE UTILIZATION
OF STATISTICIANS IN THE DESIGN AND EXECUTION
OF INFORMATION RETRIEVAL SYSTEM EVALUATION
STUDIES. Dayton: System Development
Corporation, 1966.

Defines critericn measure as a scale which
represents an acceptable standard against which
all other mcasures of system performance are
evaluated by analytical techniques. For example,
document value to the user is an underlying
cencept for a criterion measure. Criterion measure
is an important variable, so early in the discus-
sions between user and statistician the logic of
the criteriou measure must be determined.




Anderson, A. A. MULTI-LEVEL FILE STRUCTURE AS A
FRAME OF REFERENCE FOR MEASURING USER INTEREST.
Presented at the International Advanced Study
Institute on the Evaluation of Information

Retrieval Systems at the Hague, Netherlands, 1965,
(AD-636 832)

The logic of a multi-level file structure as a frame

of reference for measuring user interest was tested

in an exercise using 39 subject specialists to evaluate

a random sample of 444 documents drawn from a population
of approximately 50,000 documents. The measure (access-
ibility scale) proved to have low reiiability (.44) but
yielded correlations as high as .75 with a cross validity
of .68 with sets of 5 to 7 independent variables in the
regression equations.

Anderson, Pete. Keeping track of information.
PRODUCT ENGINEERING. 55:253, 1958.

In a large company the function of storing and
providing ready access to technical data may be
handled by a technical library and auxiliary
services such as centralized files, literature
searching and the preparation cf specialized
reports. In a small company it may be limited to

a technical library service. Too often it is
considered easier to repeat investigative work

than to do a complete literature search on any one
subject. The modern technical library should contain
the most up-to-date information practically available
on all subjects pertaining to the company's field

of research. It should circulate current publica-
tions of interest to the research staff. Many
companies have seen fit to develop special information
groups which can be made part of the service groups
brought together under the research administrator

or administravive assistant. In addit<ion, permanent,
centralized files are of great value. These files
should maintain not only the leboratery notebooks
and other reports, but also physical examples from
research programs.
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Anthony, R. N. MANAGEMENT CONTROLS IN INDUSTRIAL RESEARCH
ORGANIZATIONS. Cambridge: Harvard Univ., Press, 1952.

In examining the behavior of an organization, it is use-

ful to distinguish betwcen the objectives towards which

the organizatien aims and the means used to reach these
objectives. An appraisal of objectives involves not only
cinical considerations and value judgements, but also an ap-
praisal of the means of achieving these objectives, which can
be made in terms of a single criterion efficiency.

Usually the appraisals on which perfecrmance decisions are
based are entirely subjective; that is, no objective criteria
or formal techniques are used in the process.

Apple, James M. PLANT LAYOUT AND MATERIALS HANDLING.
New York: Ronald Press, 1963.

This text discusses the arrangement of physical
facilities and manpower required to manufacture a
product, since the overall objective is to plan the
arrangement of facilities and personnel so that the
manufacturing process may be carried out in as
effective a manner as possible. This objective calls
for 2 minimum of movement on the part of both materials
and personnel, and 2 minimum of time and process for
any individual part. The shorter the amount of time
a piece of material spends in the plant, the less
opportunity it has to collect charges against it in
terms of labor and overhead costs.

Thus the problem becomes the planning and integratiung
of the path of component parts of a product to obtain
the most effective and economical relationship between
man and equipment and the muvement of material from
receiving through fabrication to shipment of the
finished product.

In conjunction with plant layout, the materials handling
area is studied with regard to the following breakdown
of ccmponents: (a) motion, (b) time, (c) place,

(d) quantity, and (e) space.
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Aro, Barbara, Gripton, Judith, and Strashem, Carol, Eds.
COST ANALYSIS STUDY: TECHNICAL SERVICES DIVISION
UNIVERSITY OF DENVER LIBRARY. STUDIES IN LIBRARIAN-
SHIP, No. &4. Denver: Univ. of Denver, 1965.

Report of an appraisal of operational costs on the

basis of time and werk measurement in the University of

Denver Library, Technical Services Division. For processes

studied, see abstract of D. Wynar.

A major objective of study was establishment of qualitative
and quantitative norms for technical service costs, which
would (a) provide realistic basis in budgeting for determ-
ining costs and future needs, (b) provide impartial evalua-
tion of what daily output and achievement should be, (c)
indicate needs for procedural improvements and provide
means for evaluating effects of change.

Specific objectives were (a) balance work load and respons-
ibility, (b) improve operating efficiency, (c) develop
processing standards, (d) provide basis of production
figures for planning needs.

In conducting a cost effectiveness study, supervisors
should (a) study work descriptions and write instructions
and classifications of activities to fit particular library,
(b) provide full explanation to library staff of purpose
of study and method of keeping time and activity records,
(c) allow orientation period and place less emphasis on
early data at least six months to collect representative
data, (e) submit data to conventional statistical analysis
by professicnal statistician, (f) submit analysis and con-
clusions to all staff members, (g) examine comparative
studies of other libraries.

Ashworth, Wilfred. Staffing of special library.
LIBRARIAN, 49:175-181, 1960.

Discussion of staff and administrative considerations
for special library, with data from ASLIB survey.

1. Organizational position, Two thirds of
libraries attached to dept. of research,
research manager or senior technical executive,
Advantages of library under administrative or
managing director are: (a) 2mphasizes avail-
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ability to entire company; (b) minimizes
monopoly bv department using it most; (c) can
spread intc commercial and marketing fields.
Enthusiasm of directeor in executive charge of
library most important.

Staff size. Determined by (a) scientific content
of company field of operations; (b) efficiency

of company communication network; (c) kind and
scope of service needed; (d) organization size.
Optimum balance must be found between time spent
by research and by information personnel on
literary searchues. Library staff should do three-
fourths of total literary research.

Qualifications. Scientific qualifications pre-
dominated over library qualifications. Staff
must have both but not necessarily in one
individual.

Atherton, Pauline, Indexing requirements of physicists.
In THE LITERATURE OF NUCLEAR SCIENCE: ITS MANAGE-
MENT AND USE. Oak Ridge: U.S. Atomic Energy
Commission, Division of Technical Information
Extension, 1962. p. 215-218. TID-7647

Some of the basic characteristics of an efficient refer-
ence retrieval system for physics literature have been
determined from a study of the requirements physicists
would impose upon such a system. The following perform-
ance characteristics were considered necessary:

1id
2.
3

Report of specific types of research.
Multiple access approaches.
Identification of all aspects of
research reported and the emphasis of
the research.

Retrieval of references to current
literature at 3-4 month intervals. This
would satisfy 75% of the requests made
by the physicists in the study.
Retrieval of references to past literature
as far back as 1940. This would satisfy
about 607 of the requests made in the
study.




Auerbach Corporation. AN APPROACH TO COMFUTER
INSTALLATION PERFORMANCE EFFECTIVENESS
EVALUATION. By N. Statland and others. Bedford,
Mass.: U. S. Alr Force Systems Command,
Directorate of Analysis, Deputy for Advanced
Planning, Electronic Systems Division, 1965.
(AD-617 613)

The process for computer installation performance
effectiveness evaluation operates on a set of
specifications, its computer complex, and administra-
tive and financial performance. This analysis
provides objective measures of performance, ef-

iciency based on both quantitative and qualitative
data, and standards for measuring installation
effectiveness. Specifications and characteristics
are collected via questionnaires, in four categories:
computer hardware, extended machine (hard and soft ware
interaction), software evaluation and problzm specification.

The application of statistical analysis to effectiveness
evaluation would give:

1. A weighting factor for each variable.

2. The degree of relationship between
the weighted variables and the dollars
expended.

3. A preliminary standard for each installation
based on the variable uncovered as significant
and their relative importance.

4, A comparison of the actual dollars expended
to the calculated standard dollars, revealing
the degree of deviation of the actual from
the standard.

5. The relationship of the significant variables
and the dollars expended expressed in terms
of an equation.

Stepwise multiple regression analysis is utilized to
determine the relative significance of various data
elements and to calculate their relative weights.
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Auerbach Corporation. DOD USER NEEDS STUDY PHASE I. VOL.
By Lawrence H. Berul and others. Washington:
Advanced Rescarch Projects Agency, Departument of
Defense, 1965. SD-219 (AD-615 501)

Report of study to determine how DOD scientists and
engineers acguire and use scientific and technical
information. Critical incident interviewing technique
was used to isolate a recently completed task and
define the characteristics of the information acquired
and used in performance of that task.

The goal of future information systems should be to
provide the right information to the right person, at
right time and place, in the right form. To achieve
this goal, it is necessary first to define the user's
information needs.

Study revealed that components of DOD formai information
systems were not widely utilized. The following im-
provements are suggested:

1. Pubiicity and training. Lack of effective
publicity resulted in lack of awareness of
available services. Suggests increased
publicity, instruction of technical personnel
in use of technical services.

2., Engineering data systems.

3. Utilicty of search aids. Examination of use
and applicability of current awareness and
search aids to obtain a qualitative measure
of their ability.

4. R&D Projects Directory.

Auerbach Corporation. A STUDY OF MANPOWER REQUIRE-
MENTS FOR TECHNICAL INFORMATION SUPPORT
PERSONNEL. Washington: Dept. of Labor, 1964.
(AD-607 893).

A study undertaken by Auerbach Corporation for the
Department of Labor to determine the future manpower
requirements for technical support personnel to
scientists and engineers in the communications
equipment industry. One of the areas examined was
the library. The manpower requirerents in this area




are not high, but will increase greatly because:

1. Industry is becoming aware of the
value of information centers.

2. Automation is not replacing librarians
but increasing the ability of the
information center or library to serve
the engineer more quickly and effectively.

Axelson, K. S. RESPONSIBILITY REPORTING. New York:
Peat, Marwick, and Mitchell, 1961.

Discusses the concept of responsibility reporting
which identifies results with the executive
responsible for producing such results.

The areas of interest are:

1. Responsibility reporting.
2. The responsibility concept in accounting.
3. Maintaining a proper balance in business
management.
4, Organization problems in responsibility
reporting.
5. Basic organizational planning to tie in
with responsibility accounting.
6. Organization planning.
7. Management reporting.
8. Guide for preparing internal financial
and operating reports.
9. Performance measurement through standard
costs and budgetary control.
10. Cost reports and analysis of results.
11. Case studies.

Bach, Harry. Scientific literature use: a survey.
SPECIAL LIBRARIES. 48:466, 1957.

A comparative study of reports by J. D. Bernal, Saul
Herner, aand D. J. Urquhart on the information-gathering
methods of scientific personnel showed that:




Pure scientists do their own literature
searches; the applied scientist has them
done for him, and references evaluated,
extracted, and summarized.

The pure scientist uses advanced textbooks and
research periodicals; the applied scientist
uses security-classified research reports
heavily.

Pure scientist get 70Z of their data from
domestic sources and 307 from foreign sources;
the applied scientist obtains 907 from domestic
sources and 10%Z from foreign sources.

Three~-quarters of the papers required by
research workers are contained in 100 journals.

Seventy percent of scientific personnel consult
journals less than five years old.

References cited in the literature are important
indirect sources; most abstracts are utilized
during the first 12 months of the original
literature's existence.

28 Bain, James. A self-appraisal for project managers.
DEFENSE INDUSTRY BULLETIN, 2:3-6, October 1966,

Four steps to aid in becoming a better manager are:

1.

Achieve balanced emphasis on executive,
management, and leadership functions and
skills.

Set rcalistic objectives, programs and
policies. Plan for the future, not just

to forecast but to control. Get immediate
subordinates to assist in setting objectives
and policy.

Solve your own management problems. Do not
usurp delegated responsibiiity and authority
by solving and approving subordinates'
problem solving.
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4. Communicate and motivate. Use both mass com-
munication and man-to-man techniques to get
people to believe what they are doing is
important. Commend them for any job well done.

Baker, Marjorie 0. How to start a small technical
library. SPECIAL LIBRARIES. 46:103-108, 1955.

The basic problems, such as library location, space
requiremenis, staffing, maintenance and administration,
which must be answered when a library is keing set up,
are discussed. The following suggestions are made:

1. Locate the library in a convenient, quiet,
well-ventilated, well-lightec place with
sufficient allowable floor load.

2. Conserve space by using steel shelving, micro-
film storage, separate storage and stack areas,
and by expanding stack holdings vertically.
Allow reading space for personnel.

3. Choose a librarian trained in library scisnce
and experienced in the executive administcation
of libraries. The librarian should be directly
responsible to the person in charge.

4. The library should serve the organization three
ways: (a) provide information; (i) save time
of executives, scientists, engineers; and
(c) save money.

Barcan, Arthur. Scientific records management for
office cost reduction. In Albert Newgarden,
Ed., TECHNIQUES OF OFFICE COST CONTROL. (AMA
MANAGEMENT REPORT No. 26) New York: American
Management Association, 1959. p. 68-73.

The standards used in rating costs and values in
paperwork should be:

1. Quantitative and measurable.
2. Reliable for varying sizes and types of
organization.




3. Based upon available data ia order to
reveal promptly how tne paperwork
actually rates in organization-wide
performance.

4, Positive goals for immediate accomplishment.

In rating paperwork operations, management needs the
answers to the following key questions:

1. What are present costs?

2. How many clerical employees are on the
payroll?

3. How many records are being created and
maintained?

4, What are the present space requirements
for records in office and storage?

5. What should thev be in each case?

Any system should be evaluated in terms of the following
basic considerations:

1. How much does it cost?

2. How fast is customer service?

3. What data is available for prompt
management action?

Bare, Carole E. Conducting user requirement studies in
special libraries. SPECIAL LIBRARIES. 57:103-106,
1966.

User requirement surveys help to determine whether the
objectives of a library are being met, provide a feed-

back system, and reveal users' needs., Librarians and
administrative perscnnel must be involved in planning

and interpreting the study, but a neutral team may be

used to administer the survey. Content, communication
channels, delays, special features, and certralization

vs. ducentralization are items to be examined by a
combination of methods such as questionnaires, user

diaries, and interviews. To ensure widespread participation:

1. Most questions should require yes or no

answers.
2. A few narrative-answer questions should be

included.




3. Survey should include all present and potential
users, request some demographic data.

4., A few diaries anc 15 to 35 interviews should be
included.

The data should be communicated to participants in the
study as soon as possible to ensure their interest and feel-
ing of joint rwcponsitility for library success.

Barnes, Ralph M. MOTION AND TIME STUDY APPLICATIONS,
44 ed. New York: John Wiley & Sons, 1961.

This text points out that the study of body
movements is a valuable approach to the problem

of finding better ways of doing work. The perform-
ance of manual work in an effecrive mauner presup-
poses some understending of the inherent capacities
and abilities of the human body. Therefore, in-
vestigations involving manual work, which were

made by engineers, physiologists, and psychologists,
were studied, and the most useful findings were
included in this book.

Process analysis, operation analysis, standardization,
work sampling, and activity charting are some of the
areas discussed.

Basil, H. Operating a technical library. ILLINOIS
LIBRARIES, 35:214-217, 1953,

The Crane Company library manual lists their li-

brary services as: (a) over-the-ccocunter service, (b)
literature searches, (c) abstracts and bibliographies,
(d) translations, (e) circulation, (f) loans, (g)
interlibrary loan service, (h) editing the library
bulletin, (i) special assignments.

Administrative work includes: (a) brief statement

of objectives, (b) classification and cataloging, (c)
photostats and pamphlet files, (d) orders and sub-
scriptions, (e) processing incoming literature, (f)
binding, (g) microfilms, (h) library notebook and
printed forms, (i) correspondence and library hold-
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ings, (j) location of library holdings, (k)
equipment.

The library should keep in touch with other librar-
ies through such facilities as SLA.

Bass, Bernard M. Ultimate criteria of orgamnizational
worth. PERSONNEL PSYCHOLOGY. 5:157-173, 1952,

Suggests that the ultimate criteria of organizational

worth be expanded. The success of programs for improv-

ing the selection, placement, training, job methods anrd human
relations should be evaluated by the extent to which they
increase the worth of the crganization to its members and
society as a whole. This pelicy is in tune with l:zbor legisla-
tion and labor relations and is probably more acceptable to
the trade uniocnist than the "productivity' approach to evalua-
tion. It may have more support from management than might be
apparent at first, although this has not yet been researched.

Batchelder, R. W. The scope and value of the microcard.
SPECIAL LIBRARIES. 43:157-161, 1952,

Describes the microcard and discusses its value in
reducing library costs in four basic areas:

1. Cost of text. Where available, microcards
cost 1/4 to 1/2 price of published works.

2. Cost of cataloging. Cards are imprinted with
Dewey Decimal System and Library of Congress
classification. Titles permit filing alphabet-
ically by title or author, numerically by
subject, have hlank space for special cataloging
needs.

3. Cost of storage. 50 letter-size pages can be
printed on one side of 3x5 inch microcard.

100 cards occupy 1 inch of file. Savings apply
to maintenance costs as well as space and
stacks.

4, Cost of binding. Completely eliminated for
journals available iu microcards.
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Physical limitations of microphotography materials

are also discussed. Should generally be used cnly where
one or a8 few coples are required and the reference factor
is low. Equipment to read cards costs about $225,

Bauer, Charles K. The lihrary as a part of the opera-
tions research team. In Special Libraries Association,
TRANSACTIONS OF 47th ANNUAL CONVENTION. Pittsburgh,
1956.

Outlines the role of the information specialist and
the library in operations research effor':

1. Collecting data in relation to exact scope
and aim of study.

2, Screening reports for technical staff to keep
amount to minimum.

3. Locating unpublished informaticn; knowing
procedures for procuring classified, proprietary
and other hard-to-obtain data.

4. Anticipating data needs for future studies.

To achieve these, the information specialist and library
must {a) be fully informed of scope and aim of operation
research office; (b) keep constantly in touch with other
operations research offices, government agencies, private
industries and special librarians; (c) organize acquisitions
program for anticipated needs as well as live material;

(d) collect bibliographic material for anticipated needs.

Becker, Joseph. INFORMATION STORAGE AND RETRIEVAL:
TOOLS, ELEMENTS, THEQRIES. New York: John Wiley
& Sons, 1963.

This textbook on automatic data processing includes
a review of existing techniques of scientific data
handling. It goes into the theory of ADP without
deiving into computer technology and discusses use
of computers--—-their advantages and failings--as
used in infeormation storage and retrieval.
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Becker, J. System analysis - prelude to library data
processing. ALA BULLETIN. 59:293-296, 1965.

A systems analyst working in a library will generally:
(a) Study the library's objectives. (b) Look at the
overall picture, rethinking the entire process. (c)
Analyze the source, movement and utilization of data,
and prepare flow charts. (d) Clarify management's
decision-makirg needs. (e) Plan implementation care-
fully. (f) Be sensitive to staff attitude and explain
that automation will not replace personnel but will
free them for more professional work.

At Pennsylvania State University, paperwork was
greatly simplified by making a master IBM card at
the time a book is ordered, and updating it for all
status changes that occur. The computer performs all
the bookkeeping functions.

Bedsole, Danny T. Formulating a weeding policy for
books in a special library. SPECIAL LIBRARIES.
49:205-9. 1958.

Describes weeding policy at the main library, United
Alrcraft Corporation. Considerations in weeding wrre:
subject not of current interest, duplication, ite.' not
checked out in last 7 years, obsolete or suspended
material, poor physical condition, preferable works avail-
able. Means of weeding were: discarding, historical col-
lection, transfer to branch or affiliated library.

The following general guidelines were used:

1. Material retained: series in which each
volume largely unique in content (possibly
in historical collection), back copies of
standard reference works with important
unique information (possibly in historical
collection), old editions of handbooks and
subject matter reference books very similar
to newer editiomns.

2. Discarded: back issues of business and trade
directories.




3. Transferred: duplicates of titles no longer
in heavy demand, extra copies of older haand-
books and standard reference works.

Bennet, C. L. DEFINING THE MANAGER'S JOB.
New York: American Management Association,
1958.

This report presents the resuits of a survey
conducted among 140 compar’ - which have considerable
experience in the preparation of managerial position
descriptions.

The first part describes in detail the survey of
company practices insofar as the cdescription of the
manager's job. The second part provides a guide

to some detailed position descriptions of managers
on all levels. The summary provides statements of
common responsibilities, definitions of authority
and the limits of authority of managers on various
levels.

Berg, Charles J. Performance standards for clerical,
administrative, technical and professional
personnel. MANAGEMENT BULLETIN. 49:42. 1964.

Methods used to measure work measurement include
historical records and estimates, logs or time records,
work sampling, stop watch studies, predetermined time
standards (MTM, MCD, OMC).

Benefits of measurement include coust reduction (between
10-30%), increased productivity of work force, work
simplification and methods improvements, effective
control of personnel costs, supervisory and employee
training and development.

Manufacturing companies calculate:

10% of sales dollar to productive labor

407% of sales dollar to materials

40% of sales doilar to organization and policy matters
107 of sales dollar to profits before taxes.
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Bernal, J. D. Scientific information and its

users. ASLIB PROCEEDINGS. 12:432-438, 1960.

Discusses the need to classifyv users by functional

type. Types discerned are:

1. Researcher. Information directly related
to his field generally not available in
published form. Needs current ancillary
information about such things as apparatus
and measuring methods, and stimulation of
general scientific reading.

2. Practical user.

3. User writing articles. Exhaustive information
about a topic, or archival material for data
tables. Student reading included here,
generally requires more copies rather than
more books.

4. Science historian. Historians' needs are best
met by comprehensive libraries in science
and technology. Librarians should not retain
old material of purely historical importance
for this very small group.

5. Chance reauer. Motivated purely by curiosity.
Every type user may sometimes fit in this
category.

Information serves as a suggestive function and a
reliabiliity function. Too much insistence is often

placed on reliability. Information which is; wrong still

serves suggestive function for others so long as it i
not considered infallible.

Billingsley, Susan V., Industrial libraries - some
personnel problems not found in books.
PERSONNEL JOURNAL. 170-173, Sept. 1961.

Providing optimum salary and status for library
stafif increases the possibility that the company
will secure a first-rate librarian and thus a first-
rate library service. Selection of the right in-




Bishop, Philip C. The application of administrative
engineering techniques to paperwork production
operations. In CHANGING DIMENSIONS OF OFFICE
MANAGEMENT. (AMA MANAGEMENT REPORT No. 41)

New York: American Management Association, 1960.
p. 135-139.

A work measurement plan is necessary fer an office
manager to plan and operate his function effectively,
Four different clerical-work measurement approaches are

discussed. These are based oa time-study and/or work
sampling.

1. Man power utilization studies: concerned
with the standard number of people needed.
Scheduling and utilization of men ard
machines are also important.

2., Cost standards: determine-on a continuing
basis, the best economic balance of the
entire function with respect to both
labor and non-labor expenses. Basic time
standards are developed. Appropriate practical
labor dollar value is assigned to various types
of work performed and time standards are
converted to dollars. Standard cost is in-
corporated in this type of measurement but
not used to measure individual effectiveness.

3. Measured-daywork plans: utilized where there
is a need to measure individual and/or group
performance on a continuing basis. Standards
used ia this type of measurement are ex-
pressed in terms of time only. No attempt
is made to measure non-labor costs.

4., Wage incentive plan: based on individual
performance. Standards are established using
same techniques as in the other work measure-
ment applications. Where labor productivity
increases by paying a share of the value of
increased productivity to the worker, the
total cost is decreased.




Bloomfield, M. ROLE OF THE TECHNICAL LIBRARY IN SUPPORT
OF AN INFORMATION CENTER. Culver City, California:
Hughes Aircraft Company, 1964. TM-804 (AD-609 825)

Report on differences, similarities and interrelationships
of a technical information center and a technical library.
Close proximity to the library, its personnel and resources
was cited as a major reason for the center's effective-
ness. The information center's activity consists of acquir-
ing, storing, indexing, analyzing and synthesizing data.
The library provides assistance to center staff through
acquisitions, location of requested material from its col-
lection of books and periodicals, reproduction of documents
and related services. The library also distributes a
biweekly bulletin listing latest acquisitions and classified
lists of reports.

The experience and education acquired ty members of the
information center in the use and interpretation of scientific
data provides an opportunity for library staff to grow in
experience and become more knowledgable. Both library and
information center are seen to benefit from their inter-
ation. In this way the library staff can have a better under-
standing of the needs of the organization and provide for
them.

Blunt, Charles R., and others. A GENERAL MODEL FOR
SIMULATING INFORMATION STORAGE AND RETRIEVAL
SYSTEMS. State College, Pa.: HRB-Singer, Inc.,
1966. (AD-636 435)

Presents the results of a research effort to explore
the use of computer simulation as a quantitative

too}) for planning, analyzing and evaluating informa-
tion retrieval systems. Three elements were considered
as measurements of the "energy'" necessary to produce
the desired output from the total file. These were:

1. Quality of presentation. An effective
system should be sensitive to users’
information needs. A request should be
answered with a complete output of
relevant information within the desired
time. If this quality is defined as system
effectiveness, then effectiveness is a
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judgement and a difficult measure of an
intelligence system's performance.

2. Cost of operation. The sum of the cperating
costs of each function plus maintenance and
support costs incurred to maintain the
operations. The value of an information
system and its costs are not necessarily
in proportion nor are they measureable in
the same manner.

3. System response time. The time lapses
between statement of information and
reception of output satisfying the need
of the user.

Parts of the system considered in the model are: (a)
operations, (b) linkages, (c) service units, (d)
availability, and (e) processing load.

Bonn, George S. Training laymen in use of the library.
In Ralph R. Shaw, Ed., THE STATE OF THE LIBRARY
ART. V.2, Pt.l. New Brunswick, N. J.: Rutgers Univ.,
1960. p. 61-62.

Objectives of training in efficient use of library in-
clude:

1. Early training to make later school, college
or adult use more effective.

2. Developing self sufficiency and security in
using library.

3. Assuring maximum use of library resources.

4. Enabling students to satisfy own interests and
bibliographic needs.

5. Making library knowledge part of general education.

6. Enabling students who will become teachers to
teach library use.

7. Meeting accreditation standards which frequently
require such training.




Booth, Andrew D. The efficiency of certain wmethods
of information retrieval. INFORMATION AND CONTROL.
1:159-164, 1958.

Methods are discussed for the retrieval of items of

data which are stored as entries in a table in the store of

the computer. The average number of lock-up operations re-
quired to find an entry is computed for several methods. It

is shown that if advantage is taken of the relative frequencies
with which the different entries are looked up, the average
number of look-ups may be substantially reduced. The results
are applied to the problem of using a computer as a mechanical
dictionary.

Booz Allen Applied Research, Inc. STUDY OF HMECHANIZATION
JN DOD LIBRARIES AND INFORMATION CENTERS. Cameron
Station, Va.: Defense Supply Agency, Defense
Documentation Center, 1966. DSA-7-15489 (AD-640 100)

Summarizes on-site study of mechanization in DOD
libraries and information centers. Factors providing

a basis for evaluating the effectiveness of mechanized
information schemes include: thrcugh-put characteristics,
including response time for retrieval requests; types,
nature and frequency of inputs and outputs; cataloging
rate; resource requirements such as manpower needs,
operator skill level, space and lavout; number of files
stored in computer and materials on the shelves; file
capacity, level of detail, and breadth of subjects; file
organization, load and updating time; error rate; inter-
arrival time of various demands upon the system, such

as requests to catalog and retrospective search requests;
backlog of requests; cataloging backlog; number of users
accommodated by process; number of requests; number of
queries adequately satisfied; recall and relevance of
search output; user satisfaction.

Measures should be taken for worst, average and best
cases, compared to management exnectations and user needs.
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Borko, H. THE CONCEPTUAL FOUNDATIONS OF INFORMATION
SYSTEMS. Santa Monica: System Development
Corporatioa, 1965. SP-2057 (AD-615 718)

Information systems consist of collections of recorded
information, custodians who organize and maintain

the collection, retrieval procedures and users. The
conceptual foundations for these systems are derived
from mathematics, engineering, behavioral science and
the many other disciplines which together make up
information science. The concepts are the theoretical
formulations or principles concerring wethods c¢f stor-
ing, indexing and retrieving information which are

used in the design of information storage and retrieval
systems. Seven concepts are enunciated. These deal with
the (a) information system need, (b) equipment, (c)
user responsiveness, (d) language processing, (e) index-
ing, {f) classification and (g) storage. The system
design implications of each concept are discussed
separately and then organized together to form an in-
formation storage and retrieval system of the future
called BOLD.

Borko, Harold. EVALUATING THE EFFECTIVENESS OF
INFORMATION RETRIEVAL SYSTEMS. Santa Monica:

System Development Corporation, 1962.
(AD-288 835)

Suggested methods for evaluating the effectiveness

of information storage and retrieval systems are:

(a) user satisfaction, (b) relative comparison of

one system with another, and (c) comparison of a system
against an ideal or absolute standard. For purposes of
evaluation, a document retrieval system is conceptual-
ized as a problem in sampling statistics where cne nust
select from a store of documents that set which would
provide a response tc¢ a search question 0 as to maxim-

ize the amount of relevant material and minimize the amount

of irrelevant material retrieved. Results cf three
experiments comparing the effectiveness of different
indexing systems are reported along with two studies
evaluating retrieval effectiveness by means of computer
simulation models.




52 &Bornstein, Harry A. A paradigm for a retrieval effective-

ness experiment. AMERICAN DOCUMENTATION. 12:254-259,
1961.

Discusses past studies of retrieval effectiveness and

proposes a new criterion. Study by Cleverdon evaluated
effectiveness in terms of efficiency in responding to questions
generated from document itself. Swanson's study analyzad re-
trieved informatiorn for degree of relevance to discipline
concerned. More pragmatic criterion of evaluation is proposed -
the judgement of the user in evaluating relevance of retrieved
information for his specifie problem.

Two major characteristics are associated with indexing ration-
ale: (a) Index is basis on which a store of information is
searched for relevant information. (b) All indexing rationales
ltave additional information such as cross references and
subject headings to enable user to screen out unwanted refer-
ences.

Criteria for comparing relative efficiency of indexing
rationale are:

1. Amount of relevant, partially relevant, peripherally
frelevant and nonrelevant iuformation given in
response to question.

2. Amount of time inquirer spends in examining response.

Procedures to be used are:

i. Assembling and editing information store.

2. Collee ing requests for information.

3. Supplying infornation responses to inquirer.

4, Measuring lugquirers' reactions to information
supplied by various sources.

53 Bouman, G. P. Cost analysis In company libraries.
BIBLIOTHEEKLEVEN. 36:281-29G, 1951.

Summarizes study to establish a method of deter-
mining performance costs in and by a company library.




Twe concepts in determining costs are: (a) cost
carriers - products for benefit of which accruing
costs are made, and (b) cost centers - geographical
or functional locations where costs c¢riginate. A
model library cost distribution statement is pro-
vided, with cost apportioned by cost centers and
subcenters. A time study is necessary to ascertain
labor costs in the functional areas.

It is pointed out that cost calculation is a tool
rather than a goal. Value is not based on produc-
tion cousits but on replacement value.

a~

Bourne, Cnarles P. METHODS OF INFORMATION HAXDLING.
New York: John Wiley & Sons, 1963.

An aid and reference work on design of information
systems. Provides an illustration of the tools,
equipment and methodology applicable to the problems
of information processing, storage and retrieval in
the library and other areas within government and
industrial organizations.

Lists the following points to be considered in
evaluating an existing indexing method or selecting
a new system:

1. Type of ultimate user (needs, hatits and
approaches).

2. Type of immediate user (librarian or customer).

3. Characteristics of file collection
(current and expected size, rate of growth,
variety and complexity of subject matter,
format of file material).

4. Availability of other existing indexes
for same types of file material.

5. Complexity of required accuracy of searches
to be conducted (current awareness,
comprehensiveness).

6. Number of searches expected and required
response time.

7. Current user and librarian attitudes toward
existing indexing system and form of display.

8. Resources available for developing the
system, converting backlog of material to
new system or new method of display, and
maiataining the routine operations.
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Bcurne, C. P., and others. REQUIREMENTS, CRITERIA,
AND MEASURES OF PERFORMANCE OF INFORMATION
STCRAGE AND RETRIEVAL SYSTEMS. Washington:
National Science Foundation, 1961. (AD-270 942)

tpplied electronics researchers and metallurgists
were interviecwed to measure and rank several require-
ments for information. The most important factors
were type and form of search product, file materials,
usecr, and system management. Measurable requirements
were time taken in obtaining search products, age of
information, format of search product, and irrelevant
material.

Three separate, complementary tools were developed

for analysis and evaluation of information retrieval
systems: (a) coarse screening procedure, (b) per-
formance-evaluation procedure, and (c) -cost analysis
procedures that use computer programs to simulate
operation of candidate systems to determine their
operating costs over wide ranges in operating conditions.

A general functional model of a storage and retrieval
system was developed for use by these cost analysis
programs, consisting of (a) system conversion or
establishment, (b) acquisiticns, (c¢) input, (d) search,
(e) maintenance of indexing information, (f) re-file

or return of borrowed material, and (g) handling
document requests and interlibrary loans.

Evaluation techniques consisted of preliminary screen-
ing, general performance evaluation by quantitative
measurement of user's requirement, and reduction of
requirements to a common denominator such as cost.

Bourne, Charlec P., and Ford, Donald F. Cost analysis
and simulation procedures for the evaluation of
large information svstems. AMERICAN DOCUMENTATION.
15:142-149, 1964.

A comnuter program has been written and used which
simulates the several-year operation of an information
system and computes estimates of operating costs,
equipment, and personnel. The program has been used in
the analysis of several large systems, and is a proven
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tool for systems with so many components and interrelated
operations that an equivalent manual analysis would be
cumbersome, time consuming, or impractical. The sim-
ulation and analysis procedure has four steps:

1. Formal description of the candidate system--
time and cost datz2, a statement of inter-
relationships, and constants.

to

tomputation of estimated monthly operating
costs.

3. Representation of monthly costs as a single
cost figure.

4. Extension of the analysis to many different
operating conditions.

The candidate systems are examined under different
operating conditions to determine: (a) under what circum-
stances one system might be less expensive than another,
and (b) what the range of costs and personnel require-
ments of a system woulc be for a range of operating
conditions.

Breckner, N. V., and Noah, J. W. COSTING FOR SYSTEM
ANALYSIS. (CNA RESEARCH CONTRIBUTION NO. 21)
Washington: Center for Naval Analysis, Franklin
Institute, 1966. NONR 3732(0C) (AD-636 273)

Discusses the use of systems analysis in comparing
alternative system proposals for achicvement of a mission,
to discover which, on quantitative grcunds, is preferred
and to reveal variations that are decidedly inferior and
avoid gross inefficiencies. Two fundamental forms of
analysis are:

1. Specified level of effectiveness-analysis
of way to achieve it most economically.

2. Specified cos:-analysis of effectiveness
of various system variations.

Cost categories are used to separate expenditures by
particular resources, activities and causes that determine
their amount. Costs are generally divided into recur-
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ring and non-recurring, with major categories under these
such as R&D and initial investment (non-recurring), and
operations and maintenance (recurring). Cost categories
assist in estimating cost time-streams, which serve

several purposes:

1. Some elements of cost are deferred or omitted
unless time-patterning costs are called for.

2. Decision-makers must anticipate when and what
type of expenditures will occur.

3. Expenditures in different years concern
decislon-makers even when total cost over a
period is given.

Systems analysis topics which assist in decisione regard-
ing force-structure prucurement and development planning
include: (a) use of historical data, (b) cost-quantity
relationships (c) estimating nrocedures.

Brode, Mildred H. Standards in internal org anization
of military libraries. "HIRD MILITARY LIBRARIANS'
WORKSHOP. Monterey: U.S. Navy Postgraduate School,
1959. (AD-479 447)

Traces steps to be followed in organizing military
technical library:

1. Determine kinds and quality of service neeled
tc support research, based or mission and
activities of parent institution or activiey.

2. Estimate programs, size and type of internal
library organization; size and nature of collection;
reference tools; bibliographic, indexing, abstracting
and translating services needed.

3. Determine numbers and qualifications of staff, space
and equipment requirements.

Functions of library fall into two main groups: readers'
service and technical processing and service. Suggests a survey
to gather recommendations for requirements for adequate service.




Broom, H. N. PRODUCTION MANAGEMENT. Homewcod, Ill.:
Irwin, 1962.

This text discusses management of the production
function in a manufacturing concern, including new
developments in operations research, automation,
and guides to the efficient and practical planning
of an installation, particularly in the following
areas:

Organization.

Materials handling.

Plant layout.

Plant maintenance.

Production planning and control.
Economic order quantities.

Process inventory control.

Quality control and inspection.
Methods engineering and motion study.
Work sampling.
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Brophy, A. L., and Gazda, A. M. Handling the probiem
staff member. ILLINOIS LIBRARIES. 43:750-7¢3,
1960.

Discussion of the problem employee with reference to
library personnel. Summarizes perscnality studies by
Alice 1. Bryan (THE PUBLIC LIBRARIAN, N.Y.: Columbia
University Press, 1952) and R. R. Douglass (The
Personality of the Librarian, Ph.D. dissertation,
University of Chicagc, 1957). Discusses the personal
characteristics of a model librarian.

Implications for personnel management: Studies provide
guideline in creating work situations to fit individual
abilities, interests, personality, values, and role
aspirations.

Brown, A. L. Measurement of performance and its
relationship for special library service.
SPECTAL LIBRARIES. 50:379-384, 1959.

General consideration of performance standards in
libraries. Work standards have been defined as the com-
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plete analysis of man's time. Measurement of achievement
is based on relationship between work performed and
personnel needed for that performance, related to the
particular needs and facilities of specific special
libraries.

Two facets in determining this are: (a) quality of
library collection, including physical facilities and
location; and (b) staff qualifications, job analyses and
description.

Quancitative achievement in any library must include
qualitative capacity.

Brutcher, Constance, Gessford, Glen, and Rixford,
Emmet. Cost accounting for the library. LIBRARY
RESOURCES AND TECHNICAL SERVICES. 8:413-431,
1964,

Cost accounting techniques may be used to increase
accuracy of determining basic unit costs in library
budgeting and planning. They are most applicable to
such functions as ordering, preparations, circulation;
least applicable to functions subject to variation,
Two types of techniques are described.

1. trocess cost accounting. (a) Cost
wccumulated according to function.
Library functions divided into cost
centers: ordering, cataloging preparation
(technical services); circulation,book
selection, literature search, reference
questions (public services). (b) Unit cost
figures for each function based on direct
costs (materials and labor) and indirect
costs (depreciation, rentals, maiutenance,
etc.). Administrative salaries not allocated
because would distort costs, salaries being
2/3 to 3/4 total library budget. (c) Useful
figures derived from unit costs include
cost per bouvk processed = unit costs of
ordering, cataloging, preparationjcost per
book on shelf = average net purchase price
plus average cost per book processed. (d)
Drawback - does not take into account varia-
tion in cost for procecssing different types
of material.
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2. Job cost accounting. {(a) Used in situaticns
where units of output diverse in nature and
cost, requiring differing amounts of direct
material, labor and indirect cost. (b) Model
used to classify functions according tec type
of materialil and degree of difficulty. (c)
Complexity of model varies according to in-
dividual library needs. Hypothetical wmedel
provided.

Budington, William S. Cost of informatiorn service.
In THE LIBRARY AS A COMMUNITY INFORMATION CENTER.
Champaign: Univ. of Illinois, 1959. p. 5i-66.

Discusses merits of performance budgeting in library

cost accoeurnting. Method concentrates attention on
character of work performed rather than materials and
services purchased; requires calculation of unit costs so
that true output of each functional division is known.

D. C. Public Library formerly kept conventional accounts,
listing costs under: personnel, travel, rent and utilities,
printing and reproduction, supplies ancd material, equip-
ment, capital expense. Performance budgeting was instituted,
with primary divisions of: administration, processing, public
service, buildings and groundés, capital expenses. Former
headings became subdivisions under each of these.

In determining wheth¢r rocference service is worth what it
costs, one should consider cost of answering a question
if the librariar or the library was not there.

Buffa, Elwood S. MODELS FOR PRODUCTION AND OPERATIONS
MANAGEMENT. New York: John Wiley & Sons, 1963.

An introduction to the analytical methods developed
by people in operatious research, management science,
and industrial engineering.
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