
ED 063 942

NUTBOR
TITLE

INSTITUTION

SPONS AGENCY

BUREATI NO
PUB DATE
1PANT
NOTE

EDRS PRICE
DSSCRIPTORS

IDENTIFIERS

ABSTRACT

DOCUAENT RESUME

e2 LI 003 695

Preschels Barbara Meitin
Indexer Consistency in Perception of Concepts and In
Choice of Terminology; Final Report.
Columbia Univ., New York, N.Y. School of Library
Service.
Office of Education (DHEW). Washington, D.C. Bureau
of Research.
BR-O-B-007
Jun 72
OEG-2-70002(509)
278p.; (70 References)

MF-$0.65 HC-$9.87
*Concept Formation; Definitions; *Indexing;
Information Processing; *Information Scientists;
Predictive Measurement; Research; Subject Index
Terms
*Indexer Consistency; Indexers

The growth of indexing services has emphasized the
need for more knowledge of the indexing process itself. Consistency
is necessary for continuing progress in the field. This study
postulates the: (1) definitions of indexer consistency should
consist of the indexerls perception of indexable concepts and his
choice of terminolocly; (2) both parts of the definition can be
measured separately; (3) there will be a large difference in the
degree of each; and (4) indexer consistency scores should contain
both elements. For the study, five indexers read 550 journal articles
and labeled the concepts discussed in each article. Findings from
this exercise indicate a need flr a re-examination of the problem of
indexer consistency and its relation to: (1) tests of the
effectiveness and efficiency of indexing languages and systems; (2)

index tools and methodology; (3) index research, much of which has
concentrated on terminological relationships to the neglect of
concept-related problems; and (4) indexer consistency as a factor in
indexer-user consistency in choice of concepts or terms for the
retrieval of indexed information. (Author/SJ)



C:7)

Cit

U S DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

TH!S DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG-
INATING IT POINTS OF VIEW OR OPIN-
IONS ST. 'aEC DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU
CATION POSITION OR POLICY

717AL REPORT
Grant N. OEG-2-70002 (509)

INDEXER CONSISTENCY IN PERCEPTION
OF CONCEPTS AND IN CHOICE

OF TERMINOLOGY

Barbara Meitin Preschel
Columbia University School of Library Service

New York, New York 10027

June 1972

/4')

The research reported herein was performed pursuant to a
grant with the Office of Education, U.S. Department of
Health, Education, and Welfare. Contractors undertaking
such projects under Government sponsorship are encouraged
to express freely their professional judgement in the
conduct of the project. Points of view or opinions stated
do not, therefore, necessarily represent official Office
of Education position or policy.

U.S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE

Office of Education
Bureau of Research

FILMED FROM BEST AVAILABLE COPY



ABSTRACT

INDEXER CONSI&ZENCY IN PERCEPTION OF CONCEPTS

AND IN CHOICE OF TERMINOLOGY

Barbara Meitin Preschel

The growth of indexing services and of the need

for indexes has emphasized the need for more knowledge of

the indexing process itself. Indexing cannot become more

scientific until the process is better understood and the

products of individual indexing systems are more consis-

tent. Consistency is necessary, even if not sufficient,

for continuing progress in the field.

Previous studies of indexer consistency have de-

fined it as the degree of replicaticn in the index terms

chosen independently by two or more indexers, or by the

same indexer at different times, to label the information-

al content of a given text as a means of providing access

to the information in the text. Indexer consistency

scores have been primarily a measure of the degree of

replication in the index terms so chosen.

This approach has resulted in measures that com-

mingle, in an undifferentiated manner, indexer consistency

in the two parts of the indexing process:
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1. Indexer perception of indexable concepts;

2. Tndexer choice of terminology with which to label the

concepts perceived.

This study postulates:

1. That definitions of indexer consistency should state

that it consists of indexer consistency in each of the two

parts of tne indexing process listed above;

2. That these parts can be measured separately;

3. That there will be a gross difference in the degree of

each;

4. That indexer consistency scores should be determined by

a planned use of both measurements.

For the purposes of the study, copies of 550 journal

articles were separated into 22 packets of 25 articles each.

All the articles in each packet were read by each of five

indexers who were instructed to identify and label the con-

cepts discussed in each article.

When the analysis of a given packet had been comple-

ted by the indexers assigned to it, concept c6.tegories were

established for each article based on the concepts perceived

by the indexers.

The labels created by each indexer for each article

were then examined to discover which concept categories, of

all the concept categories established by all the indexers

for that article, were included in the labels an individual

indexer had created for that article.

3



Each indexer was then paired successively with every

other indexer for the article and a mean inter-indexer con-

cept consistency score for all pairs for each article was

established.

The terminology of each of the labels created by each

pair of indexers for each article was then compared and a

mean inter-indexer terminology consistency score for all

pairs for each article was established.

For each of the articles in the study, the mean inter-

indexer consistency in identification of concepts score was

significantly higher than the mean inter-indexer consistency

in choice of terminology score. In 500 of the 550 articles,

it was 21.0 percentage points or more higher. Scores of

mean inter-indexer consistency in choice of terminology ranged

from 0.0% to 30.0. Scores of mean inter-indexer consistency

in the perception of concepts ranged from 9.4% to 84.0%. The

statistical findings of the study revealed a pattern in which

the mean terminology consistency scores clustered at the low

end of the indexer consistency percentile range and the mean

concept consistency scores clustered at the middle or upper

end.

These findings indicate a need for a re-examination

of the problem of indexer consistency and its relation to:

1. Tests of the effectiveness and efficiency of indexing

languages and systems, since the findings of these tests

would undoubtedly be affected if indexer consistency in

4
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perception of indexable matter was overtly one of the vari-

ables studied;

2. Index tools and methodology, in particular instructions

to indexers on the construction and use of thesauri and

instructions on what kinds of concepts are indexable con-

cepts;

3. Index research, much of which has concentrated on ter-

minological relationships, to the neglect of concept-related

problems;

4. Indexer predictability (consistency) as a factor in

indexer-user consistency in choice of concepts or terms for

the retrieval of indexed information.
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CHAPTER I

INTRODUCTION

The Problem

Indexing, and an understanding of indexing proce-

dures, is basic to iniormation flow. This study is concerned

with an elemental aspect of indexing rethodology: the iden-

tification of indexable matt3r and its expression for pur-

poses of communication. It is concerned with the definition

of the term "indexer consistency" and with the use of this

definition in establishing quantitative measurements of

indexer consistency.

Previous studies have defined indexer' consistency as

the degree of replication in the index terms chosen independ-

ently by two or more indexers, or by the same indexer at

different times, to label the content of a given text as a

means of providing access to the information in the text.

These studies will be discussed in detail in Chapter II.

This study postulates that:

1. The process of indexing has two parts

A. Indexer perception of indexable matter (indexable

concepts) in the texts to be indexed; and

B. Indexer characterization of the perceived indexable

matter in words;

15
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Indexinr; is an order-dependent technique in that a con-

cept must be perceived before it can be expressed in an

index term;

3. Perception of concepts is a process distinct from the

process of choosing terms with which to characterize the

concepts perceived;

L. There may be more than one indexing term that will accu-

rately characterize a given concept.

It therefore postulates that indexer consistency

should be defined as having two parts:

1. Indexer consistency in the perception of indexable matter;

2. Indexer consistency in the choice of term with which to

label the indexable matter perceived.

The Hypothesis

The hypothesis to be tested was that the degree of

indexer consistency in the perception of inde.xable matter

can be measured separately from and will be different in

extent from the degree of indexer consistency in the termi-

nology chosen Lo characterize that indexable matter.

Background of the Problem

Thc process by which subject indexers choose the

index entries or verbal labels that will facilitate the lo-

cation of information bearing material has been descrlbed as

follows.

It is convenient to think of subject indexing as a
two-step operation:
1. Deciding what a document is about (i.e. its subject
matter),

16
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2. Translating this conceptual analysis into index
terms which act as shortiland symbols, or labels, for the
subject matter of the document.'

Indexing can be regarded as a two-part process.
First, it is necessary to decide what are the essential
ideas of a document that have to be recorded to describe
it. Second, this essence of the document has to be re-
corded in a standard way.2

Charles L. Bernier divides his analysis of the

subject indexing process into four parts:

Apparently, a subject indexer does four thinn.s so
rapidly and smoothly that even he may be unawarE of this

detail. First, he selects subjects suitable for indexing
-- according to the policy and rules of the organization
for which he works. Second, he paraphrases the subject.
The paraphrase is the verbal embodiment of the subject
which at the time of selection may not exist in the form
of words in the mind of the indexer. Third, he provides
guides to his paraphrases of the subject. These guides
are statements (embryonic index entries) starting with
the word or term that seems most closely associated with
the subject and followed by an expression that makes the
word or term sufficiently specific to enable the reader
to decide whether or not he needs to consult the refer-
ence from the entry. Fourth, he translates these guides
into standard index terminology so as to avoid the banQ
of all poor indexes -- scattering of like information..D

It can be seen that part 1 of Bernier's analysis corresponds

to the first part of Lancaster's and Shaw and Rothman's anal-

yses, and Bernier's parts 2,3, and 4, correspond to 1,ne sec-

ond part of the other analyses quoted above.

These investigators make the same distinction between

a concept and the term used to characterize, name, or label

1F. Wilfred Lancaster, Information Retrieval Systems
(New York: John Wiley and Sons, Inc., 1968), p. 3.

2T. N. Shaw and H. Rothman, "An Experiment in In-
dexing by Word-Choosing," Journal of Documentation XXIV
(September 1968): 159.

3Charles L. Bernier, "Indexing and Thesauri," Spe-
cial Libraries, LIX (February l963): 99.



the concept as do such semanticists as Korzybski, Ogden,

Richards, Ullman, Hayakawa, and Nida.

This semantic distinction between a concept and the

term used to label the concept may be thought of as the basis

for the division of the indexing process into two parts.

The purpose of this study is to demonstrate that even

though two or more readers of a given text may have identi-

fied the same concepts in the text, they may express the con-

cepts in differing terminology; and therefore indexer con-

sistency studies that use consistency in choice of terminolo-

gy as their only apparent criterion in determining degree of

consistency are unconsciously presenting a measure that com-

mingles the two kinds of consistency. This is not to say that

the directors of these studies were unaware of the difference

between a concept and the term used to symbolize it, but that

they did not consciously distinguish between them in their

definitions and measurements. The measurements they spoke of

as being based on degree of match in terminology also included

indexer consistency in degree of perception of concept, but

they did not overtly distinguish one from the other.

This study is designed to show that there is a signi-

ficant difference in the degree of indexer consistency in

perception of indexable matter (concepts) and the degree of

indexer consistency in choice of terminology with which to

desc Jibe that indexable matter; that this difference in de-

gree will be large enough to be of importance in the invest-

19



ijation, evaluation, and eonstmction of indexIng systems;

that each of tisc types of Jnflexer consistency should be

separately identified and included in the determination of an

overall measurement of inder.er consistency; and that this

ability to investigate the two facets of indexer consistency

separately may lead to improvement in indexing techniques

and tools, and increased consstency (predictability) in

both indexer choice of indexable matter and indexer choice

of terminology.

Presentation of Study

Chapter 11 is devoted to an examination of previous

studies of indexer consistency. They are examined as a group,

reviews of indexer consistency studies arri discussed, and

certain individual investigations of indexer consistency

which have particular meaning for this study are reported on

in detail.

Chapter III describes the methodology used in this

study. The procedure used dn choosing the textual material

that was analyzed, the characteristics and training of the

people employed as indexers, the data analysis procedures,

and the mathematical formulas and methods used in determining

the stated indexer consistency scores are explained.

Chapter IV discusses the concept categorization proc-

ess. The process is explained, and examples illustrating the

process and the problems encountered are given.

Chapter V discusses the findings of the study in terms

of the results of the statistical methods used. Statistics



for various aspects of the study are displayed and discussed.

Chapter VI presents a summary of the investigation

and conclusions drawn from the findins, and a discL12nion of

some of the implications of the study.

21
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CHAPTER II

PREVIOUS STUDIES OF INDEXER CONSISTENCY

General Discussion of Previous Studies

211 Indexer ztenc

The library and information science communities car-

ried out a number of formal studies of indexer consistency

in the early 1960's. A list of indexer consistency studies

since 1960 will be found in Appendix A. In this chapter,

these studies will first be considered as a group. A num-

ber of them will then he discussed individually. Special

features or aspects of the studies will be discussed, but the

primary reason for considering them here is to demonstrate

that they define indexer consistency as the degree of repli-

cation or match in the terminology chosen to characterize the

informational content of the texts.

Although all of the studies use degree of replication

or match in terminology as the criterion of degree of indexer

consistency, some define a match in terminology more liberally

than others. For example, some of the studies consider the

singular and the plural forms of a given word as an "exact"

match, some do not.

Some of the reports discuss concepts as entities

separate from the terms used to label them, but in their



analyses and measurement of indexer consistency, they have

all used the degree of match of the terms finally seleeted

as the docidin-t; factor in determining degree of consistency.

Essentially, this procedure presents a combined measure of

consistency in concept identification and consistency in

its expression.

In many cases, primarily those testing indexer con-

si6tency within or between actual working indexing systems,

lists of terms were supplied to the indexers so that they

could choose terms from the list.

In these cases, degree of match in terminology was

also a function of the precision with which the terms on the

list were defined or understood by the indexer and the

degree of overlap in the meaning of individual terms.

This was not always indicated in these studies. Tinker's

studies: which will be discussed later in this chapter, are

actually concerned with the measurement of the degree to

which indexers understand the precise meaning of terms from

a list, as this understanding is reflected in consistency

in choice of terminology.

In the studies in wilich lists of authorized terms

were given to the indexers, this kind of vocabulary control

undoubtedly exerted an influence on the final indexer con-

sistency scores. The extent of this influence, or even

the kind of influence exerted by lists of authorized terms,

is not a variable examined in the study reported on here.

23
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In tests of indexer consistency where no pre-

established lists of terms were provided, the emphasis was

usuail p)aced on such variables as the size of the texts .

indexed, the depth of indexing, the conditions under which

the indexing was done, or the type of training or indexing

aids provided the indexers.

In all of these studies, textual material (abstracts,

titles, full articles, patents, sentences) was indexed more

than once and the consistency with which terms defined as

matching terms were chosen to characterize the informational

content was computed for each indexing of the text.

The findings of these studies are not statistically

comparable and so cannot be used for comparison judgements.

Such factors as testing conditions, measures of consistency,

experience and education of the indexers, indexing aids,

depth of indexing required, size of universe indexed, type

and size of text indexed, indexing system and terminology,

subject area, and stated jectives of the studies are quite

disparate. There is great disparity in the studies' defi-

nitions of what they consider a "match" in terminology.

In some studies, there is no definition as to what 'consti-

tuted consistency of terminology. In some studies, it was

defined ambiguously. In some studies, distinctions were

made between consistency in the choice of "significant

terms" and consistency in the choice of "peripheral terms".

(The Zunde and Dexter study which is discussed later in this

chapter is an example of this.) In some cases the



statictical methodology used was not stated.

IR:iTJnorto on Studiec of Indexrpz

Consistency

Two studies of indexer consistency have attempted to

gather and compare other studies.

St. Lnureni, Review

The review of the literature of indexer consistency

done by Mary Cuddy St. Laurent as a Master's thesis at the

University of Chicago Graduate Library School in 1966 dis-

cusses and evaluates reported work up to that time. She

reaches the conclusion that, "The studies that have been

made of indexer consistency . . . do not allow any actual

comparison of the results they contain."' She blames this

on the over-all design of the studies, the lack of defini-

tion of variables, and the disparity in the measures used

to compute indexer consistency. She does not specifically

discuss the fact that all of the studies define "indexer

consistency" as consistency in final choice of terminology,

but in her introduction, she states that

Consistency refers to the amount of agreement on
the number of terms considered sufficient to represent .

the significant concepts of a document and to the pro-
portion of matched terms among indexers.2

1Mary Cuddy St. Laurent, A Review of the Literature
of Indexer Consistency (Chicago: University of Chicago
Graduate Library School, 1966), p. 26.

2Ibid., p. 7.



The use of the phrase "amount of agreement on the

number of terms" may be thought of as an unconscious attempt

to discover how many indexable concepts each indexer per-

ceived. If each term is assumed to label one Indexable

concept, and one indexer uses five terms for a given text,

while another uses ten terms, it would mean alat the first

indexer perceived half the number of indexablc concepts that

the second indexer perceived. None of the studies discuss

"number of terms assigned" as indexer perception of index-

able matter, however.

The use of the phrase "proportion of matched terms"

indicates that, as in other studies of indexer consistency,

St. Laurent thought of "indexer consistency" primarily as a

measurement of the degree of match in terminology.

Hooper Study

In his study of indexer consistency studies, R. S.

Hooper reviewed 17 reports of indexer consistency tests,

ccncentrating his attention on their method of measuring

indexer consistency.3 He states:

There is no standard measure of consistency.
Reports which quote indexer consistency values often
do not state how the values were computed. There-
forej we shall define and express mathematically the
consistency measures which we derive essentially from
the information reviewed in the seventeen reports.
Where raw data was given, in any of the seventeen
reports, consistency values were re-computed in terms

3R. S. Hooper, Indexer Consistem_lests - Origin,
Measurements Results and Utilization (Bethesda, Md.:

IBM Corporation, 1965).



of one of these measures. In other reports, the
author's value is reported and suffixed with a "CX"
to indicate that the exact meaning of the consistency
v'ttIue cannot be interpreted from information within
the repert.4'

Hooper was actually able to recompute consistency scores for

only six of the tests by using raw data available in reports

of the tests with equations he developed for the purpose.

Hooper does not give a formal verbal definition of

"indexer consistency" but does give the equations he uses to

arrive at his measure of it. These equations are based on

terminology:

The consistency of a pair (2E) . . 0 that is,
the consistency of one indexer with respect to a second
is based on the number of times the two indexers agree
on the u,e of a term, divided by the total number of
terms used by either indexer (based on the specific
document).

=
100A

CP(%)
A + M + N

where, A - the number of term agreements between 'M'
and 'N' for a specific document

M = the number of terms used by 'M' but not
used by 'N'

N = the number of terms used by 'N' but not
used by 'M'.

The consistency of an individual with respect to a group
(CG), that is, the consistency of any one indexer with
respect to all other indexers (assuming more than two
indexers exist) may be computed by finding the mean of
all pair consistency (CP) values between the one indexer
and all other indexers (who have indexed the Jame docu-
ment).

CP -4- CP -4- CP
12 13 **a ln

CG1 = -
n I

where, CP12 is the consistency (CP) between indexer 1
and 2

CP13 ... etc.

p. 3.



n is tne number of indexers.5

Hooper states that:

Incnsistencies may result from a disagreement as
to the number of index terms which should be used to
represent a given document, or from a disagreement
among indexers as to which specific index term should
be used to repTesent a specific theme or concept with-
in a document.°

In other words, Hooper sees two variables affecting

indexer consistency.

The first is the number of index terms assigned by

each indexer to a given article. This is what Harris,

Rayward, and Svenonius, in a study done under Swanson's

direction, which is discussed later in this chapter, use as

their definition of indexing depth. Hooper does not define

number of indexing terms assigned as "indexing depth". He

does not actually define "indexing depth". However, he

states that he equt,Les depth of indexing with choice of

indexable matter. "The problem of depth of indexing is

simply the problem of deciding which concepts or themes with-

in a document are worth indexing."7

Depth of indexing and perception of indexable matter

are not synonymous, as Hooper states. Depth of indexing,

if it is defined as number of index terms assigned, may be a

function of perception of indexable matter, but it is just as

likely to be a function of the rules of the indexing system

aIIMIS111.

p. 3-4.

p, 2,

'raid" p. 10.



within which 7the indexing is being done. For instance, if

an indexer's instructions are to assign a maximum of five

index terms to a particular text, the terms he chooses will

represent different concepts, often concepts of a higher

generic level, than if his instructions are to assign a

minimum of eight and a maximum of twenty index terms to the

same text. In the first instance, he might assign a term

like "fish"; in the second he might assign a term like

"fish", but also several terms like "mackerel" and "trout".

In indexing systems in which a ce2tain ntaber of

terms are prescribed for each item indexed, an indexer is

forced to re-adjust his personal decisions as to appropriate

indexing depth with differences in the length of the texts

he indexes. If he is asked to use five index terms per

item, and one item is one page long, while another is twenty

pages long, the breadth or narrowness of the concepts he

chooses as indexable may vary since he may be forced to

choose broader concepts for the long item and narrower con-

cepts for the short item to arrive at the designated number

of terms for each item.

The type of index terms allowable in the information

system in which the indexer works may affect the number of

terms he assigns. In a pre-coordinate index system, an

authorized index term might be: "Probationers, psychological

tests." One index term would be used. In a post-coordinate

index system, the same information might require two index



terms: "Probationers" and "Psychological tests".

Indexer's instructions are, of course, not limited

only to the number of terms he should assign to a given item.

They also may instruct him to index only the main topic(s)

of the item when taken as a whole (H. W. Wilson), or to

index only new material (Chemical Abstracts). These kinds

of instructions, and others not mentioned here, may affect

the kinds of concepts an indexer perceives as indexable as

well as the breadth, specificity, or number of the concepts

he perceives as indexable.

The second variable that Hooper says affects indexer

consistency is a disagreement among the indexers as to which

specific index term should be used to represent a specific

theme or concept within a document.

This applies directly to the problem investigated in

the present study. How great an effect does indexers' dis-

agreement as to which index term should be assigned to a

particular concept have on measurements of over-all indexer

consistency?

Hooper also states that his review of indexer con-

sistency studies showed that, "There was a large disagreement

among indexers as to what information within a document

should be indexed."8

This statement also applies directly to the problem

investigated in the present study. Granted that there is

8Ibid.



disagreement among the indexers "as to what information with-

in a document should be indexed", how large is the degree of

disagreement and is it significantly less than their degree

of disagreement in choice of terminology?

Despite his statements about indexer perception of

indexablc matter and indexer disagreement in choice of term

with which to describe a given perceived concept, Hooper

used agreement in use of terminology as his only stated

measure of indexer consistency.9

For the indexer consistency studies Hooper reviewed

in whf_ch the degree of inter- or intra- indexer consistency

was expressed as a percentage, the indexer consistency scores

were as follows.

The scores for studies al d, el f, g, and o represent

scores Hooper derived using his own formulas on raw material

found in the reports of the studies. In each case, the

score Hooper got from his recomputation was the same as or

lower than the score originally reported by the director of

the study. The scores for studies bl c, i, kl 1, ml nj and

q represent scores given in the original reports of the stu-

dies.

The range of the scores seems to indicate either:

1. That there is an enormous range in indexer consistency, or

2. That there is a lack of agreement on what the variable

"indexer consistency" actually consists of and that this

9Ibid., p. 3-5.



affects the scores.

TABLE II - 1

INDEXER CONSISTENCY SCORES RECORDED IN
HOOPER STUDy10

Indexer Consistency
Score

18%
24%*
35-45%
36-59%
40%*
42%*
46%
48%*
59%
70%
70%*
73%

80%*

Hooper's Designation

Study b
Study i
Study a
Study c
Study m
Study e
Study g
Study n
Study d
Study 1
Study k
Study f
Study q

Jacoby)
MacMillan and Welt)
Rodgers)
Slamecka and Jacoby)
Korotkin and Oliver)
Painter AEC)
Painter OTS)
DDC)
Painter ASTIA)
Rodgers)
Kyle)
Painter NAL)
Bryant, King and

Terragno)
Study o (Hooper)

*Studies for which Hooper recomputed the scores using
his own formulas on the raw data found in the studies.

These studies were of interest in the situations in

which they were done. They presented information of value

to the investigators who conducted them. But they present

an uneven base from which it is difficult if not impossible

to draw any generalizations on indexer consistency except

that, as previously studied, indexer consistency presents an

inconsistent character.

10Thid. p. 12-19.



Individual Tests c,f Indexer Consistenc

RodLers Study

One of the earliest of inter-indexer consistency

studies is that by Dorothy J. Rodgers, completed in 1961.

She selected twenty articles concerned with the organization

of information for storage and retrospective search. One

of the reasons these articles were selected was

. . that H. P. Luhn had published his computer-
generated 'auto-abstracts' and keywords selected on
the basis of frequency from this set of documents.
This made it possible to compare the words selected
by ISO technicians with those selected by Luhn's sta-
tistical system.11

(ISO technicians are technicians who work in the Information

Systems Operation, a part of the General Electric Company.)

Eight individuals indexed these twenty articles by

selecting "those key words from the documents that he might

12later use in retrieval. +1 These were literally single

words, Lcronyms, or in one case, a personal name.

The words selected by each of the eight were then

compared and various analyses were conducted based on the

degree of replication in the keywords chosen by each of the

analysts; the number of keywords chosen by each; the length

of the article in relation to the number of keywords chosen;

the physical position of these words in the document (whether

they appeared in the title, sub-title, abstract, or the body

11Dorothy J. Rodgers, A Study of Inter-Indexer Con-
sistency (Washington, D.C.: General Electric Company, 1961),
p. 8.

12 Ibid., p. 10.

342



of the text); and the proportion of words selected both by.

Luhn's frequency count procedure and by the human indexers

out of the total universe of keywords selected by both

methods.

Rodgers states that "Consistency is here defined as

the number of topics which two or more indexers independently

select as an important topic from an article."13 The word

"topic" is not defined, but it is apparent that "key word"

and "topic" are viewed as interchangeable by Rodgers since

all the analyses are based on similarity or dissimilarity of

key words. She also states in her summary that "The key

words selected were analyzed to determine the degree of

agreement among indexers in terms of choice of key words. 1114

It appears that degree of agreement in choice of individual

text words was the criterion for the establishment of degree

of indexer consistency. This was, of course, not really a

test of indexer consistency in a precise sense, since the

objective was to choose keywords that the person might later

use for retrieval, not terms for index acccss (terms which

may have been composed of more than one word).

The mean inter-indexer consistency score for the

eight indexers and the twenty articles in the study was 24%.

Consistency scores for each article ranged from 16% to

13Ibid. , p. 6.

lkibid. , p. 21.



The mean consistency score for Luhn's method in

relation to the human indexers was 15%. 16

Agreement in choice of terminology was the criterion

for the establishment of degree of indexer consistency.

Painter Study

One of the better known of the indexer consistency

studies listed in Appendix A is that done by Painter as a

part of her doctoral dissertation.17 For the purposes of

her study, various government agencies re-indexed reports

they had indexed previously. The Office of Technical Ser-

vices re-indexed thirty-two items; the Armed Services

Technical Information Agency, ninety-four; the Atomic

Energy Commission, ninety-six items; and the National

Ilgricultural Library re-indexed ninety-nine items. There

was no attempt to have the indexer who had originally indexed

the item re-index it.

Indexer consistency was defined as a match in termi-

nology. Singular and plural forms or adjectival and noun

forms of the same word were considered as matching. The

15Ibid., p. 54.

16Ibid., p. 59.

17
Ann F. Painter, Analysis of Duplication and Consis-

tency of Sub ect Indexinq Involved in Report Handith at the
Office of Technical Services U.S. De artment of Commerce
(Washington, D.C.: U.S. Office of Technical Services,
1963).
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highest consistency recorded was 72% at the National Agri-

cultural Library; the lowest was 44% at the Atomic Energy

Commission.

This wide variation in indexer consistency scores

occured despite the fact that Painter used the same techniques

and definition cf indexer consistency throughout her study.

Both the National Agricultural Library and the

Atomic Energy Commission used lists of authorized terms

as indexer aids. The Atomic Energy Commission used a

traditional subject heading system. The National Agri-

cultural Library used The subject headings established in

the subject index to the previous year's Bibliography of

Agriculture.

Painter states that

The duplicate indexing investigations tabulated
and studied . . . were attempts . . . to determine the
degree of equivalency in the terminologies. Essen-
tially the comparisons were made of matches, which were
similar in appearance rather than concept (synonymous),
but where different words were used for the same con-
cept there was some attempt to record the fact. For
the most part, it includes only the straight word-for-
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word match allowing for grammatical differences.18

Painter wao aware that moru than one term could he

used to label a particular concept, but chose to base her

judgements of indexer consistency in this study primarily

on terminology. This is, of course, in keeping with other

studies of indexer consistency. Allowing for grammatical

differences, here as elsewhere, may be a partial recogni-

tion that consistency in concept identification does not

necessarily result in consistency in terminological expres-

sion. Here, as elsewhere, however, the two are commingled

in the final results.

Saracevic and Goldwyn Study

In this study by Saracevic and Goldwyn19, fifty

abstracts were indexed using keywords as the indexing lan-

guage. Indexers were divided into four groups of experi-

enced indexers (these groups were based on the type of

indexing language the indexers had used previously) and a

fifth group of inexperienced indexers.

The inter-indexer consistency for one indexer
with all other indexers in the group was calculated
by taking the mean Indexing Consistency measures of
that particular indexer with every other indexer in

18Ib1d0, p. 100.

19Tefko Saracevic ana A. J. Goldwyn, An Inquiry
into Testincr of Information -.Letrieyal Systems Part I:
Objectives1 Methodology, Design and Controls Cleveland,
Ohio: Case Western Reserve University Center for Documen-
tation and Communication Research, 1968).
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the p;roup .
20

thur; settin6- up pairs of indexers in which each indexer

was paired with every other indexer in his group. A

simple formula was used to arrive at a measure of consis-

tency for each pair of indexers:

Number of Terms in Agreement

Indexing Consistency =

Total Number of Unique Terms

A match in terminology (keyword) was the only criterion for

indexer consistency. No indication is givan in the paper

to show whether "keyword" in this case meant individual

words, or included multi-word terms.

Average inter-indexer consistency ranged between

34.9 and 63.5%.
21 There was no attempt to arrive at a

measure of consistency in identification of indexable con-

cepts.

The formula used by Saracevic and Goldwyn is both

simple and effective. The formulas used to measure consis-

tency of both concept and terminology in the investigation

described in this report are based directly on it.
pr

Jacoby and Slamecka Study

Jacoby and Slamecka contrasted the indexing of ex-

perienced ana inexperienced indexers.22 They also

2°Ibid., p. 117.

21Ib1d., p. 119.

22J. Jacoby and V. Slamecka, Indexer Consistency.
Under Minimal Conditions (Bethesda, Md.: Documentation, Inc.
1962).



measured indexer consistency by degree of match in termi-

nology, "the consistency with which indexers tend to choose

the same terms as being descriptive of tne same documents."23

They first measure this "under artificial condiDions

which excluaed the use or indexing tools, communication,

1,24
and post-indexing eaiting . . Later, they measured

tne intra-indexer consistancy of the inaexers when "re-

inaexing 'equated' documents and using a vocabulary of

'general' (shared) terms."25 Consistency rates for tnese

studies ranged from 41% to 69.5%.

Tinker Studies

Tinker has reported two studies relating to indexer

consistency.
26, 27 His primary focus was on precision of

meaning in terminology and he equates the consistency with

which indexers applied certain terms to a given document to

the precsion of the indexers' understarding of the meaning

of the terms.

Through measuring tne consistency witn which a
term is applied to a concept, we are able to assess
whether or not its meaning is unaerstood with preci-
sion. By having a number of abstracts indexed by a

23Ib1d., p. IV.

24Ibid.

25Ibid.

26John F. Tinker, "Imprecision in Meaning Measured
by Inconsistency of Inaexing, American Documentation XVII
(April 1966): 96-102.

27John F. Tinker, "Imprecision in Indexing, Part II,"
American Documentation XIX (July 1968): 322-30.



number of people,,it is possible to discover the con-
sistency with which a given indexing term was used and
hence, ow well the meaning of the term was under-
stood.2

He uses the degree of indexer consistency in use of termi-

nology as a means of measuring inaexers' degree of under-

standing of the precise meaning of the terminology.

In the first study reported, fifteen indexers were

askea to choose descriptors for fifty abstracts. They

were not given a list of terms or any instructions for

making a choice or terms. This resulted in a list of

1,050 diffrent words or phrases. When a selected list

of one hundred of these words or phrases was given t'o the

same indexers and they applied these to the same fifty

abstracts, Tinker states that: "The consistency of appli-

cation increased markedly, and 6 of the terms were used \\

with perfect precision."29

Tinker

. . proposes that meaning can be defined as the
relevance of a word to the concept that it labels

. . By assigning a descriptor [Tinker defines
'descriptpr' as a synonym for 'index terms'] to a
document, the indexer asserts that the descriptor
has a high degree of relevance to the content of the
document; that is, he asserts that the meaning of
the descriptor is strongly associated with a concept
embodied in the document, and that it is appropriate
for the subject area of the docurrlent. Let us assume
that the indexers assign the descriptors in the order
of the degree of relevance to the concepts, or that
they assign all of the descriptors that they believe

28Tinker, op. cit., (1966), p. 97.

29Ibid., p. 101.
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have a laii311 degree of relevance. Then the ccnoincy
with which a j,dven degree of relevance is associated
with a given cescriptor-concept pair will reflect tne
precision of the association strengths. Hence, can-
sictenzy of inAexing serves as a measure of the preci-
sion of meaninE.30

Tinker assumes that only one of his 100 indexing

terms will be a "precise" surrogate or label for a particu-

lar concept in the abstracts indexed. He equates the

assignment of this tem to the abstract as an indication

that the indexer perceived an exact one-to-one relationship

between the concept and the term. He assumes that in a

given field of knowledge there may be degrees of relevance

of terms to concepts, but that in his list of indexing terms,

there is one term which will have a 100% association factor

with a given concept in the abstracts indexed.

This is why he equates the consistency with which a

group of indexers assign a term to an abstract with the de-

gree to whch the indexers understana the meaning of the

term precisely. If all indexers apply or fail to apply the

term, there is 100% precision of meaning in their under-

standing of tne term. If they are divided in their

application or non-application of the term, there is not

100% precision in their understanding of the meantng of the

term.

Tinker states that the findings of his 1966 stu47

indicate "that a drastic reduction in the number of allowed

30Ibid. p. 97.
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indexing terms would increase the precision with which the

terms would be used."31 It seems obvious, of course, that

if the number of possible ahoices in terminology are re-

duced from near infinity to 100, or even from 1,000 to 100,

the statistical odds on choosing the same terms vmuld in-

crease significantly even if all otner factors were equal.

In the 1968 study, Tinker begins by discussing the

findings of his 1966 study, but states that:

. a limited and inflexible set of indexing terms

has serious disadvantages . . . a small set of index-

ing terms is limited in the richness of descriptian
it is capable of. Clearly, limiting tne choice of
indexing terms to a mall set is unsatisfactory.32

Tinker therefore established a small set of indexing terms

for tne use of the indexers in the study, but allowed them

to add modifiers to the terms.

. th indexer was required to choose broaa terms

for a snort list, then freely assign modifiers to the
terms, so that the combination of terms and modifiers
described the document and distinguished it from the
others in the file.33

In the study reported in 1968, Tinker assigned

thirteen abstracts of articles in the field of photographic

science to nineteen Indexers.

The inaexers were given an authority list of only
34 terms, which together form a classification of
photographic science. They were asked to choose d9-

scriptors from this list and freely add modifiers.34

31Tinker, op. cit., (1968), p. 322.

33Ibid.

34Ibid., p. 326.
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Tinker's objective was to learn whether an authority list

to which indexers might freely add modifiers would increase

or decrease precision of meaning as indicated by the con-

sistency with which the indexers assigned a given term to

a given text.

Tinker states:

If all tae indexers have the same understanding
of the meaning of a term, they will unanimously apply
it, or fail to apply it, to each abstract. The ex-
tent to whi?h they deviate from this unanimity is
shown on a graph showing the fraction of indexers
applying the descriptor as the ordinate. The ab-
scissa of the graph is the rank of an abstract, so
that the curve rises to the right. We can define
perfect understanding and perfect precision of mean-
ing as yielding a rectangular curve -- one with points
only at 0 and 100%.

Tinker gives, as an example, a graph derived for the des-

criptor: emulsion technology.

It is a term that would be expected to have high
precision among these indexers, since it describes a
subject area in which they are competent. The graph
shows that the term is not used with perfect precision,
since it is not a rectangular curve. Furthermore, the
imprecision is about the same as is observed when terms
are chosen freely . . . . (As in the 1966 study]

The use of an authority list, in the way we have
explained does not increase the inherent imprecision
of words.J5

One would also have to add that it did not appear to decrease

it.

Tinker was not studying indexer consistency in these

investigations. However he used degree of indexer consis-

tency as his criteria for the measurement of degree of

precision in meaning.

35Ib1d., p. 329-330.
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Tinker's studies assume that consistency of index-

ing is dependent on replication of terminology. He

states: "If all the indexers have the same understanding

of the mean4ng of a term, they will urq,nimously apply it,

or fail to apply it, to each abstract."36 He fails to

state that they may not apply it if they do not see it as

expressing the indexable matter in the text. He is also

assuming that indexers will perceive the same content

although they may express it differently, and that only aae

term in an authority list is approprictte for one concept.

This is not necessarlly so. It is possible that not only

will indexers use different words for the same concept and

use the same word for differing concepts, but, based on the

data of this study, they may also disagree on which con-

cepts in a given text are indexable. Perhaps Tinker's use

of abstracts rather than full texts as the documents to be

indexed has some bearing on this matter. Although Tinker's

studies are among the most interesting of the studies of

indexer consistency, once again, indexer consistency is

measured only in terms of replication of terminology.

Zunde and Dexter Studies

Zunde and Dexter have also reported two studies of

indexer consistency. The first, reported in 1969, was con-

cerned with developing a measure of indexer consistency

36Ibid., p. 329.

43
44



which would "assign a higher consistency value if indexers

agree on the more important terms than if they agree on less

important terms."37 The degree of importance of a particular

term in relation to the content of a particular text was de-

fined as equal to

the degree of consensus of indexers in selecting a
term . . . Tn other words, the more indexers select a
given indexing term, the more representative it should bqo
considered with respect to the contents of the document.Du

Zunde and Dexter conclude:

Measures of indexing consistency should reflect not
only the formal agreement of indexers on a number of terms,
but also the signiqcance of terms on whlch the indexers
agree or disagree.3

Zunde and Dexter thus opened a meaningfularea for in-

vestigation. Indexer consistency in choice of highly signif-

icant terms is certainly more important than indexer consist-

ency in choice of less significant terms. The problem lies

in the definition of "significant". If a "significant" term

is defined as one which has been chosen by two or more index-

ers, can indexer consistency in choice of "significant term"

be defined as the degree of duplication in the terms chosen

by two or more indexers? This would seem to be circular rea-

soning, defining each variable in terms of the other.

Zunde and Dexter used two equations to measure

indexer consistency in this study. The equation which

37Pranas Zunde and Margaret E. Dcxter, "Indexing Con-
sistency and Quality," American Documentation XX (July 1969):
25?.

p. 262.

3Ibid., p. 266.
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. reflects the agreement of a group of indexers
on the significance of the selected terms, produced
on the average higher consistency values than the
measure given by . . . [the second equation] .

which does no; reflect any judgement of significance
of the terms.40

Twenty-nine biomedical documents were indexed by eight pro-

fessional indexers and eight scientists; and nine student

indexers indexed sixteen documents. In the first instance,

a list of terms was supplied to which the indexers could

freely add terms. In the second instance, no list of

terms was supplied to the indexers. It is not clear from

the report what effect, if any, this had on consistency

scores since it is not considered separately from other

variables in the study. Consistency scores ranged from

less Lhan 105' to 59%.41

The second study reported by Zunde and Dexter42

investigates the relationship between the readability of

a document and consistency or quality of indexing as mea-

sured by the equations developed in their first study on

the data used in their first study. (The measure of reada-

bility used is the one proposed by Rudolph Flesch in

1948.
43

)

4OIbid., p. 263.

41Ibid.

42Pranas Zunde and Mar aret E. Dexter, "Factors
Affecting Indexing Performance , Proceedincs of the American
Societyfor Information Science VI 19 9 313-322.

43Rudolph Flesch, "A New Readability Yardstick,"
Journal of Applied Psychology, XXXII (1948): 221-233.
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The above study also investigated the effect of the

temperature of the work area on the indexing performance of

a group of graduate students Indexing Reader's Dt7est

articles.

Neither the readability of the doci_Iments nor the

room temperature were shown to influence indexer consistency

to a significant extent.

Both Zunde and Dexter Studies define consistency of

indexing as

. . the degree of agreement within a group of
indexers in the representation of essential infor-
mation content of the document by certain sets of
indexing terms selected individually and induen-
dently by each of the indexers in the group.44

Once again, replication of termino]ogy is the criterion for

the definition of indexer consistency.

Cooper Study

Cooper's study45 differs from the ones cited pre-

viously because it is not based on actual indexing. Rather,

it is a closely reasoned discussion based on various m'Ahe-

matical models and equations. However, in common with all

the other investigators previously cited, Cooper used con-

sistency in choice of index terms as the basis for his

definition of indexer consistency.

44Zunde and Dexter, op. cit., p. 313.

5Wil1iam S. Cooper, "Is Interindexer Consistency
A Hobgoblin?", American Documentation XX (July 19r9): 2r8-
278
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For any allowable index term, there 1011 be a
certain proportion (possibly none) of the indexers who
have assigned the term to the document, and a remain-
ing proportion who have not. We define the inter-
indexer consistency with respect tc the given term
and document to be the larger of these proportions
minus the smaller For example, if 92% of the
indexers assign the term to the document, the consis-
tency is C = 90% - 10% = 80%, for that term. Also,
if 90 of the indexers do not assign the term to the
document, the consistency will again be 80%, for it is
only the amount of agreement which is of interest, not
the nature of the agreement. The definition assigns
a consistency rating of 100% (the maximum possible)
in case all the indexers are unanimous in assigning
the term to the document and likewise 100% inhpase
they are unanimous in not assigning the term.40

Cooper continues his discussion and explores various other

aspects of the problem of indexer consistency, but in accor-

dance with other investigators, he defines indexer consis-

tency as consistency in terminology, which represents both

choice of concept and means of expression. Concept choice

is, however, implicitly considered as Cooper int,roduces the

idea of non-use of a term as part of consistency. He never

expresses this, however, in terms of the two distinct opera-

tions in the indexing process.

Cooper's statement that

. the phenomenon of interindexer consistency is
devoid of practical interest unless it can be shown
that it has something to do with indexing quaTy and
ultimately with retrieval effectiveness. . 7

should certainly also be mentioned here. He is right in

contending that studies of indexer consistency are of little

p. 271.

47Ibid., p. 268.
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interest unless indexer consistency can be related to re-

trieval effectiveness.

He states that if interindexer consistency is

improved at the expense of indexer-requester consistency,

information retrieval effectiveness will be impatred.

That is, if indexers in a given information retrieval system

become consistent in their assignment of index terms, but

these terms differ from the terms used by the system's

patrons in their requests for information, then the goals

of the information retrieval system and the effectiveness

of information retrieval will be impaired. He hypothesized

that:

If method B produces a higher level of interindexer
consistency than A, and at the same time the indexer-
requester consistency attained under B is as high as
that attained under A, then the use of B results ip,
greater retrieval effectiveness than the use of A.40

His conclusions are that although at present, not enough is

known about indexer consistency for it to be used as a gauge

of indexing quality, it "has a definite and mathematically

analyzable relationship with retrieval success."49

It is possible that a situation might occur in which

an indexing term is assigned to a given article by an indexer

even though it is not an accurate label (in a dictionary

sense) for the particular subject concept it is meant to

characterize. Hcwever, if there is a good syndetic appa-

481bid., p. 270-1.

49Ibid., p. 277.
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ratus, or if the requesters are aware that this particular

index term is assigned consistently to identify this parti-

cular concept, the requoster3 will use it when they want to

retrieve information on that subject. An analagous example

of this has been described by Herner as follows:

The Library of Congress, for years, classified
_omputers under CalcJlatino- M.lchines, 2ompletely
ignoring non-numericai appii(,atcn; howcver, you
couid always depend on books on computels being
shelved with books on calculating machines in libra-
ries using the LC classificatinn and this made it a
system. It was dependable -- or perhaps consis-
tently undependable would be better.50

In this case, and probably in many others, it was more im-

portant for the label assigned to the subject to be assigned

consistently than it was for it to be assigned accurately.

In otner words, it may be extrapolated that indexer-requester

consistency may be enhanced when indexers are consistent in

their assignment of terms to subject concepts if the re-

questers are aware of the INay in which the term is assigned,

whether or not the term is assigned accurately in a dic-

tionary sense. In addition, the development of consistency

in the sense of predictability is essential for scientific

analysis of indexing and the development of the art. It may

be assumed that the goals are both quality and predictability,

since if no attention is paid to quality (i.e., value in

locating information for real information seekers) achieve-

ment of complete predictability is a trivial goal.

50Saul Herner, "System Design, Evaluation, and
Costing," Special Libraries LVIII (October 1967): 577.
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Harris, RaT:ard, and S-encnius Study

Harris, Rayward and Svenonius tested inter-indexer

consistency at various indexing depths.- In their study,

nine people each indexed three articles.

. each person indexed each article with 50 terms,

a term being a phrase of nct more than 3 words. To

see if depth of indexing was related to consistency

each list of 50 terms was ordered by f depth levels:

depth I consisted of those 5 terms which would have

been used to index the article if only 5 terms were

alloed; depth. II consisted of 10 terms; depth III,

20; depth IV, 30; depth V, 40; depth VI, 50. (It

was somewhat questionably assumed that givan 10 terms

to index an article, these 10 must include the 5 terms

which would be chcsen if only 5 terms werd allowed.)52

Two of the three articles were two pages long; one

article was five pages long.

Using fifty terms to describe the content of an

article two pages long is an unusual indexing practice, but

aside from this, the study is of interest because the inves-

tigators deliberately varied their definition of "consistency"

to ascertain the effect this would have on tileir measure of

percentage of indexer consistency.

They first define inter-indexer consistency as the

"number of like te:ms selected by different people when

indexing an article . percentage of exact('machine-like')

matches . . . ."5:- Then they change this definition to

include successively

51D. Harris, W. B. Rayward and E. Svenonius, The

Testing of Dater:224.122.4112fLfaislzteLla_at Various Tndexin
1.2er.ThET:c-ajF5: University of Chicago Gradua e Library

School, 1956).

52Ibid., p. 4-5.

53
Ibid., p. 1.
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1. Trivial variations in terms such as singular and plural

forms of the same word,

2. synonyms,

3. Hierarchically related terms.

Findings were that

. . variant match consistency showed on the average
6 51 improvement over exact match consistency. There
was very little improvement using synonyms. Consis-
tency based on matching hierarchically related terms
was on the average twice as high as variant-match con-
sistency and three)times higher than exact match
consistency .

The following table, from an unnumbered page preced-

ing pae 7, gives the percentages of consictency they found.

TADLR II - 2

PERCENTAGE CONSISTENCY AND DEPTH OF INDEXING

Depth LEvel

(5 terms)

11
(10 terms)

III
(20 term)

IV
(30 terms)

v
(40 terms)

AS RECORDED IN HARRIS, RAYWARD, AND

SVENONIUS STUDY

Exact + Variant + Synonyms +

13 24 26

18 22 23

12 18 18

13 20 21

16 19 23

(Percentages for depth Level VI were not gi*.;cA)

54Ibid., p. 6.
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Varying the definition of "match" to include syno-

nyms and hierarchically related terms may have been a way

of attempting to include concept consistency in the measure-

ments. This was not stated, however. It is unfortunate

that this study represents work done ua a sample of only

three short articles.

The Harris; Rayward, and Svenonius study illustrates

what is hinted at in many of the other studies.

1. As the definition of "indexer consistancy" is varied

from an exact word-for-word match in terminology to include

matches that are more broadly defined, the resultant percen-

tages of consistency rise. This is in keeping with the

findings of this study, and this broadening of the defini-

tion of a "match in terminology", here as in some of the

r;ither studies, may be thought of as an indirect attempt to

solve the problem directly attacked in this study.

2. Although previous stuaies of indexer consistency state

they are measuring consistency in terminology, the effect

of the varying definitions of indexer consistency used in

the studies results in scores that are composed of mixtures

of the two kinds of indexer consistency identified in this

study, scores in which the two kinds of consistency are

present in differing and uncontrolled degrees.

The invdstigators of these previous studies were

unwilling to accept a word-for-word match in terminology as

a definition of indexer consistency. However, they did not

consciously use the d-Istinction between the two parts of the

53
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indoxin,L process as the basis for a new definition. The

result, as stated previously, is that the definitions they

used and the scores they reported represent an undifferen-

tiated mix of the two kinds of indexer consistency that are

consciously considered separately, defined separately, and

measured separately in this study.

Investigations of Irdexin Methodolo v

in Which Concept Cgteg,-ories Based

on_anonymy_a/T Established

The Harris, Rayward, anc Svenonius study is the only

previous study of indexer consistency that considered and

measured degree of synonymy of terms as a clearly defined

variable. Although other reported indexer consistency

studies have not investigated indexer consistency in per-

ception of concepts except as an undifferentiated part of a

general measure of indexer consistency, studies of other

areas of indexing methodology have intentionally used con-

cept-based, rather than word-based categories. Two of these

studies are discussed at the end of Chapter TV in the detailed

discussion of the concept categorization process used in this

study.

These studies55) 56 investigated the degree to which

the words in the title of an article might be said to repro-

55Christine Montgomery and Don R. Swanson, "Machine-
Like Indexing by People," American Documentation XIII (October
1962): 359-366.

56Donald H. Kraft, "A Comparison of Keyword-in-Context
(KWIC) Indexing of Titles With a Subject Heading Classifica-
tion System," American Documentation XV (January 1964): 48-52.



duce the subject headings that had been assigned to the

article by a human indexer. The objective was to inves 1-

gate the feasibility of a KWIC or KWOC index for the titles

of the articles.

In these studies, if a word or phrase in the title

matched a word or phrase in the subject heading, or if they

had the same semantic root, they were considered a "match".

This is similar to the kinds of "matches" used in previous

studies of indexer consistency. In addition, however, the

investigators included in their definition of "match" words

that belonged in the same hierarchal group, and the investi-

gators also established certain words or phrases in the titles

as being synonymous or "logically equivalent" to the subject

headings that had been assigned to the article. That is,

these words were said to characterize concepts synonymous to

the concepts characterized by the words in the subject head-

ing. The words or phrases that had been included by the

investigators in these synonymy-based categories were con-

sidered a "match" with the subject headings for which the

synonymous or "logically equivalent" relationship had been

established.

In some ways, the categories established in these

studies are similar to the ccncept categories established

for this study. This is discussed more fully, as stated

above, at the end of Chapter IV.
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Major Differences_13etween Previous Indexer

Consistency Studies and the Study

Er,nortd in This DIssertition

The indexer consistency studies listed in Appendix A

and the indexer consistency studies discussed in this chap-

ter have defined indexer consistency (when it was defined)

as the consistency of various degrees af replication of

terminology. Only the Harris et al study departed from

this.

The definitions given for "match" or replication of

termino:,ogy vary from study to study and the definition is

deliberately varied within some studies. This would seem

to indicate that the investigators were not satisfied with

the definitions of indexer consistency given in the litera-

ture and that for these studies, the concept of "match" is

not the concept normally meant by the term "Match". This

may well reflect an unexpressed realization that these defi-

nitions were not distinguishing between degree of indexer

consistency in perception of indexable matter and degree of

indexer consistency in terminology.

This study defines indexer consistency as being com-

posed of two parts:

1. Indexer consistency in the perception of indexable matter;

2. Indexer consistency in the choice of terminology with

which to label the indexable matter perceived.

The purpose of the study is to demonstrate thi-t, these

two parts may usefully be considered separately, chat each



may be present in differing degrees, that this distinction

has not been analyzed in previous studies, and that the

distinction offers useful avenues of approach to indexing

problems

sz
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CHAPTER III

METHODOLOGY

Introduction

Previous studies of indexer consistency have defined

inter-indexer or intra-indexer consistency in terms of de-

grees of replication in the indexing term or terms chosen

by one indexer at two or more separate points in time, or by

two or more indexers working independently, to characterize

the informational content of a given text or texts.

This definition of indexer consistency does not take

into account the distinction made y Bernier, Lancaster, and

Shaw and Rothman in their analyses of the indexing process

quoted in Chapter I. These analyses distinguish between

the concepts that indexers perceive as indexable matter in a

given text and the term or terms that these indexers choose

to characterize these concepts.

The objective of this study was to determine whether,

for a given group of indexers, the extent of the degree of

agreement in their perception of concepts in texts would

differ from the extent of the degree of replication in the

term or terms they chose to characterize the concepts they

perceived.



PP sic A cumotions

1. Inde:King is an order-dependent technique in that

a concept must be perceived before it can be expreosed in

an index term.

2. Perception of concepts is a process distinct from

the process of choosing terms wit:a which to characterize the

concepts perceived.

Hypothesis

The degree of indexer consistency in the perception of

indexable matter can be measured separately from and will be

different in extent from the degree of indexer consistency in

the terminology chosen to characterize that indexable matter.

Selection of Sample of Articles

Five hundred-fifty articles in the field of informa-

tion science and library science were chosen as the textual

materia: to be analyzed in this study. This sample is large

enough for the results to be designated as statistically

valid. It is much larger than the number of texts analyzed

in previous studies.

The subject area was chosen because it is one that is

familiar to the investigator and would be familiar to the

people who would be employed as indexers and categorizers.

The one hundred journal articles chosen for use in

the fin:it part of this study were selected according to the

following criteria.
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1. They were to be a random 3amp1e chosen from the articles

al,sLracted in 1Dolvrientation Abstracts, II, No. 4 (1967).

2. Each abstract chosen represented a journal article pub-

lished In English. Articles published in Proceedings were

excludcd.

To s.-cure a random sample of a un!verse that has

been or can be numbered, an appropriate series of random

numbers is usuall selected from a Table of Random Numbers

and these numbers are then used to draw tl.e sample from the

larger universe. This was the procedure used to select the

sample for this part of the study. From the 273 numbered

abstracts published in Documentation Abstracts, II, No. 4

(1967), abstracts were c en that satisfied the requirements

stated in 1 and 2 above and whose last three digits corres-

ponded to succeeding numbers in the lable of Random Numbers

(8,000 Numbers) published in Arkin, Herbert and Raymcnd R.

Colton. Tables for Statisticians (New York: Barnes and Noble,

Inc., 1963) 168 p. College Outline Series No. 75, until a

total of one hundred abstracts: for which it was possible to

obtain the original articles from the collections of the

Columbia University Libraries, the New York Public Library,

and the Pratt Institute Library Service Library, had been

ootained.

After completion of this part of the study, circum-

stances made it possible to expand the number of articles in

the study universe and thus to decrease the margin of sampling

59
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error. An additional 450 articles were addt!d to the study

universe.

These additional 450 articles represent ali of the

English language journal articles abstracted in Documentation

Abstracts, 11, Nos. 1, 2 and 3 (1967) which were available

from the sources mentioned above.

Characteristics of Articles in the Study

All of the articles in the study were concerned in

some way with librarianship, documentation, and information

science. They ranged in type from generalized discussions

with little hard, identifiable data, to afticles which were

little more than lists of data. Tney included articles on

broad, inclusive subjects and also those which treated narrow

topics in depth. Some of the articles were within the com-

prehension of the average high school student. Others were

of such a complicated nature that some of the analysts had

trouble in understanding them completely.

The sample of 550 articles was divided into 22 groups

of 25. Each group was so chosen as to contain examples of

the various types and levels of articles. Where abstracts

had originally appeared with the article, they were deleted

so as to prevent their content from affecting the judgement

of the analysts.

Selection of Concept Analysts

The people employed in the first part of the data

gathering stage of this study are called "concept analysts"



.

or analysts u in f ne study because their tasli was to read

the texts used in the study and analyze them for concepts.

They performed the first three steps of the indexing

process as outlined by Bernier. In other words, they:

1. Selected concepts suitable for indexing;

2. Embodied the concept in a verbal paraphrase;

3. Refined the verbal paraphrase into an "embryonic index

entry".

They were not asked t..) perform the fourth step in

Bernier's analysis of the subject indexing process, that is,

the translation of tne "embryonic index entries" into the

standardized terminology of an indexing system, although,

in some cases, because of the background and training of

the analysts, the terms they used are standard terms or

standard terminology in the field of library and information

science.

Concept analysts were chosen from among volunteers

who were attending or had graduated from Columbia University

School of Library Service or Pratt Institute Graduate School

of Library and Information Science. This was done for a

number of reasons.

1. The analysts could be expected to have some knowledge of

and interest in the subject matter of the articles.

2. They could be expected to have some familiarity with the

terminology of the field.

3. They were actual or potential users of the literature.

4
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The work experience and educational background of the

analysts w,hs asceitained Lhrough use of a questionnaire

(Appendix B). The findings of this questionnaire are dis-

played in Tables III-1 and 111-2.

There were 34 analysts in all. Fifteen had

Bachelors degrees only and were working toward a Master's

degree in Library Science. Eleven were either working to-

ward Doctoral degrees or were Advanced Study students in

Library Science. Six had already received Master's degrees

in other subject fields.

Only two of the analysts had not had some work ex-

perience in libraries or in library or informltion-oriented

tasks. Twenty-four of the 34 had worked at some type of

library or information-oriented task for one or more years.

No attempt was made to correlate indexer background,

education, or work experience with the results of this study.

Trainino. of Concept Analysts

The analysts were given a short (approximately 45

minutes) indoctrination session in which a set of typed in-

structions (Appendix C) was carefully reviewed. The

analyEts were also askrA to analyze two articles in accor-

dance with the instractions.

The objective of the session was to train the analysts

to record the verbal labels they would ordinarily use for the

concepts they perceived as indexable matter in the articles.

Because their verbalization of their perceptions was the goal,

62
63

1



TABLE III - 1

ANALYST CHARACTERISTICS - EDUCATION

CHARACTERISTICS NUMBER OF ANALYSTS*

Bachelor's degree only 15

Master's degree in library science 17

Master's degree in other subject 6

Doctoral degree in other subject 0

Undergraduate major

English/English Literatule 11

History 11

Psychology 4

Foreign Languages 4

Political Science 2

Asian Area Studies 2

Philosophy 1

Biology 1

Sociology 1

Arts 1

Business 1

Educat )n 1

Graduate Study

Library Science 34

English Literature 2

Foreign Linguages 1

Art History 1

International Relations 1

History 1

Anthropology 1

Economics 1

Social Sciences 1

Religion 1

*The nuiabers total more than 34 because some analysts appear
in more than one category.
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TABLE 111 2

ANALYbr CURACTERISTICS - WORK EXPERIENCE

CHARACTERISTICS NUMBER OF ANALYSTS*

Worked in a library or done
library related work for

Less than one year 8

One to three years 11

Four or more years 13

Never worked in a library or
done library related work 2

Type of library work

Mainly clerical tasks 11

Reference 23

Cataloging and classification 11

Administration 12

Teaching 7

Research 7

Subject analysis 3

Acquisitions

Automation

Circulation

Indexing

Abstracting

11

1

15

2

2

Worked in bookstore 1

Exhibitions 1

Bindery 1

Periodical Inventory 1

Readers Advisory Services 2

Children's Story Hours 1

Systems Analysis 1

Searching 1

*The numbers total more than 34 because some analysts appear
in more than one category.



the instructions were'kept in general, non-prescriptive

terms except for the following.

1. A context for the analysis was given. The analysts were

told to imagine they were working for an information center

or library collecting materials in the area of information

science, documentation, and librarianship. The size of the

collection was not specified.

2. The analysts were instritcted that the verbal labels they

chose d d not have to conform to any standardized list of

terminology or to the author's words, but should be the words

they would ordinarily use to describe the concepts they per-

ceived as indexable matter. These might, of course, be the

standardized verbal labels of a classification system, but

they did not have to be. The analysts were not asked to

produce formal index entries.

3. The analysts were asked to reflect the exact concept

discussed. They were not to produce terms for a classifi-

cation. They were to produce terms that accurately charac-

terized the particular concepts they dititinguished in the

texts.

4. An additional facet of the study was embodied in the last

paragraph of the instruction sheet. This was the possibility

that an analyst might be able to indicate what concepts were

discussed without being able to understand what was being

said about the concept. The analysts were therefore asked

to indicate their degree of comprehension of the information

in the article on the bottom of the data gathering sheet.



No an13lysis in regard to the indicated deree of ccmprehen-

31on was done in respect to thib study.

In addition to the instructions on the printed sheet,

the analysts were all told orally to keep firmly in mind the

distinction between tne mere mention of an informational con-

cept in the article and the discussion of actual information

about the concept. They were only to inc,lude verbal labels

for the subjects on which enough information was given to

satisfy the needs of a patron wishing substantive information

on the subject.

After a thorough reading and discussion of the in-

struction sheet, each analyst was asked to analyze two

articles in the presence of the investigator. Their analyses

were discussed in relation to the work that they were being

asked to do. At no point were suggestions made as to what

subjects should or should not have been included in their

analyses. Throughout the short training sessions, the in-

vestigator stressed that what was sought was the analysts'

perceptions of the content of the articles as expressed in

their own verbal labels.

Data Gathering Procedure

After the short training experience described above,

each analyst was then given a packet containing:

1. Copies of twenty-five of the serial articles in the

sample;

2. A copy of the training instructions;
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3. Twenty-five data gathering sheets (Appendi D).

They were told tc analyze each article in accordance

with the instructions and write the verbal labels for the

concepts they identified on the dat gathering sheets.

When the work was completed, usually within two to four

weeks, the analysts returned the completed packets to Cle

investigator and were paid a previously agreed upon lump sum.

Each packet was dnll.yzed by fi-c people. The data

for this study, therefore, consist of 550 x 5 analyses (550

serial articles, each analyzed five times), or 2,750 indivi-

dual analyses in all.

Data Analysis Proccdure

Procedure Used to Determine

.g2LialaLLaa_j_a_2,2=1/221(2EY 4

The individual verbal labels created by each analyst

for each article were compared, article by article, for match

in terminology, i.e., matches in entire terms, which might or

might not be multi-word terms.

Definition of Consistency in Choice

of Terminolog.a

An exact match in terminology was defined as a word-

for-word match. Each verbal label had to contain the same

number of words, each word had to be identical in grammatical

morphology (i.e., "mechanize" and "mechanization" were not

considered a match) with its counterpart in the comparable
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verbal label, and each word had to occupy the same position

in the comparable verbal label for the veroal labels to be

termed a match in terminology.

Punctuation was ignored, e.g. "Library schools curri-

culum" and "Library schools, curriculum" were considered a

match; singular and plural forms of the same word were con-

sidered a match; abbreviations were considered a match with

the words abbreviated; possessives were considered match

with the non-possessive form, e.g. "IBM Watson Libracy" was

considered a match with "IBM's Watson Library"; and diffe-

rences in capitalization and spelling were ignored, e.g.

"Aeroplane" and "airplane" were considered a match in ter-

minology.

The rather strict definition of consistency in ter-

minology used in this study accounts, to some degree, for the

low percentages recorded fcr consistency in terminology.

When a looser definition of consistency in terminology was

experimented with (a match in terminology was said to occur

when the first two substantive words in the verbal labels

were the same), and the formulas presented later in this

chapter were used to compute the terminology consistency

scores, the percentages of consistency in terminology rose.

However, in the few cases in which this "loose" definition of

terminology consistency was experimented with, the resulting

percent of consistency in choice of terminology still never

approached the percent of consistency in choice of concept.

Table III - 3 displays the results of this experimentation
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;ith the two different definitions of consistency in termi-

nology.

TABLE III - 3

CONSISTENCY SCORES RESULTING FROM THE USE OF TWO

DIFFERENT DEFINITIONS OF TERMINOLOGY CONSISTENCY

ARTICLE MEAN CONCEPT MEAN TERMINOLOGY MEAN TERMINOLOGY
NUMBER CONSISTENCY CONSISTENCY * CONSISTENCY +

1063 38.9% 0.0% 19.6%

1074 43.4% 1.5% 14.0%

1108 26.8% 0.9% 10.5%

1121 44.8% lo.8% 24.2%

1149 36.3% 6.82 7.4%

*Defined a8 in this study.

+Defined as the replication of the first two words in the
verbal label.

Procedure Used in Determining.

Concept Consistency_

The individual verbal labels recorded by each analyst

for each article were then examined for match in concepts.

They were arranged in concept categories based on synonymy

using the mathematical concept of the fuzzy set, a set in

which there are continuums of grades of membership. Zadeh

discusses the fuzzy set as follows.

Moreoften than not, the classes of objects encoun-
tered in the real physical world do not have precisely
defined criteria cf memberahip. For example, the class
of animals clearly includes dogs, horses, birds, etc. as
its members, and clearly excludes such objects as rocks,
fluids, plants, etc. However, such objects as starfish,
bacteria, etc. have an ambiguous status with respect to
the class of animals. The same kind of ambiguity arises
in the case of a number such as 10 in relation to the
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"class" of all real numbers which are much greater
than 1.

Clearly, the "class of all real numbers which are
much greater than 1," or "the class of beautiful womer,"
or "the class of tall men," do not constitute classes or
sets in the usual mathematical sense of these terms.
Yet, the fact remaths that such imprecisely defined
"classes" play an important role in human thinking,
particularly in the domains of pattern recognit4on,
communication of information, and abstraction."J-

Zadeh defines the fuzzy set as a class "with a col3tinuum of

grades of membership"2, and states that

A fuzzy set provides a convenient point of departure
for the construction of a conceptual framework which
parallels in many respects the framework used in the
case of ordinary sets, but is more general than the
latter and potentially, may prove to have a much wider
scope of applicability, particularly in the fields of
pattern classification and infocmation processing.
Essentially, such a framework provides a natural way of
dealing with problems in which the source of imprecision
is the absence of sharply defined criteria of class mg.m-
bership rather than the presence of random variables.J

Thus, the concept categories established for the verbal labels

produced by the analysts for each article in this study we.re

categories hospitable to synonyms, that is,

A word having a meaning similar to that of another
word in the same language. . . . A word or expression
accepted as a figurative orhsymbolic substitute for
another word or expression.'t

They did not have to have identity of meaning, simply synonymy.

1L. A. Zadeh, "FUzzy Sets," Information and Control
VIII (1965): 338-9.

4The American Heritage Dictionary of the English Lan-
pin, William Morris, ed. (New York: American Heritage
Pu 1 shing Co., Inc., 1369) p. 1305.



They constituted fuzzy sets.

The proce6s of the creation of the concept cate-

gories was essentially a subjective one. Al hough, for

many reasons, It was necessary for the irvestigator to cate-

gorize the analyst verbal labels for most of the packets, it

was possible, in two cases, to have the categorization of a

packet done by someone other than the investigator. There-

fore, although twenty of the packets were concept categorized

by the investigatorl two packets, one each, were concept

categorized by two specially trained indexers.

This was done to determine whether the pattern of

the concept consistency scores derived from the categoriza-

tions done by these indexers would differ greatly from the

pattern of the scores derived from the categorizations done

by the investigator.

The two categorizers were each given a copy of in-

structions (Appendix E) and were asked to categorize the

verbal labels of two articles in the investigator's presence.

They were then each given the data gathering sheets for one

packet of articles and asked to categorize the verbal labels

in them in accordance with the instructions.

When the verbal labels for each article in a packet

had all been assigned to concept categories, the category

symbols for the appropriate categories were punched on the

IBM cards that had already been punched with the verbal

labels. Then the verbal labels and the concept categories

to which they had been assigned, were manipulated and

7t2



printed out, category by category, by computer.

Since a sintL.le verbal label often was placed in more

tan (me concept category, the hulk of the print-out of all

categories for all articles makes reproduction here unfea-

sible. Appendix F contains the ;:ategorized print-outs from

ten of the articles.

Definition of consistency in choice of concept

Concept was defined as in Webster's New World Dic-

tionarz_of the American Language, (New York: World Publ!sh-

ing Company, c. 1960) 302: "an idea, especially a genera-

lized idea of a class of objects; a thought; general

notion"; and as defined in The Am.-3rican HeritaFfejELLUlala

of the Enalish Language, (Boston: American Heritage Publi-

shing Company, Inc., and Houghton Mifflin Company, c. 1969)

275: "1. A general idea or understanding, especially one

derived from specific instances or occurrences. 2. A thought

or notion."

Although it was relatively easy to establish a de-

finition for consistency in choice of terminology, establi-

shing a definition for consistency in perception of concept

was more difficult.

The word "concept" is defined in an abstruse, ab-

stract, non-concrete way (witness the definitions given

above). These definitions, therefore, may be accurate, but

they are not precise in their expression. This was one

reason why the fuzzy set was chosen as the basis for the
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estabiisnment of the concept categories in this study. IL

was also one of the reasons why the concept caegorization

was done by more thrtn one person. The results of the com-

parison of the categorizations done by different categori-

zers are discussed in Chapter V.

It was not expected that precise replication of

categorization by different investigators was likely to

occur. However, the cross-test for this study indicates

statistical reliability of the procedure at least sufficient

for -Ghe immediate purposes of this study. Since the data

are available, other investigators may test this aspect of

the procedure, and the conclusions should be verifiable

through replication of the experiment or only this part of

it.

Computation of the quantitative Measurements

Used in the StudY

Each packet of twenty-five articles was, as noted

earlier, analyzed for indexable matter by five analysts.

To arrive at a measure of inter-indexer consistency for

every analyst in comparison with every other analyst for the

packet, each analyst was paired with each of the other ana-

lysts in turn. The pairs for each packet being, ther0fore:

Analysts 1 and 2, Amlysts 1 and 3, Analysts 1 and 4, Ana-

lysts 1 and 5, Analysts 2 and 3, Analysts 2 and 4, Analysts

2 and 5, Analysts 3 and 4, Analysts 3 and 5, Analysts 4 and

5. For each packet of twenty-five articles, there were ten



pairs of analycts.

The quantitative measure used to arrive at a state-

ment of indexer consistency for this study is balled on the

one described on page 117 of Saracevic and Goldwyn.5 The

formula they use is an follows:

Number of terms in agreement
Indexer consistency =

Total Number of Unique Terms

This formula, of course, reflects the definiiion of indexer

consistenT in which no distinction is made between indexer

consistency in choice of terminology and indexer consistency

in perception of indexable matter or concepts.

The formulas used in the present study are directly

based on the Saracevic and Goldwyn formula, but are modified

to produce two separate measures of indexer consistency:

consistency in chof.ce of terminology and consistency in per-

ception of concept.

Formula Used for Terminology Consistency Scores

The inter-indexer consistency in choice of termino-

logy for the concept labels chosen by each pair of analysts

in the group who analyzed each article for this study was

calculated using the following formula.

5Tefko Saracevic and A. J. Goldwyn, An Inquiry Into
Testing of Information Retrieval Systems, Part I: Objec-
tives, Methodology, Design, and Controls '(Cleveland, Ohio:
Case Western Reserve University Center for Documentation
and Communication Research, 1968).



Inter-indexcr Consistency
In Choice of Terminology =
For Each Pair of Analysts

Number of Verbal Labels
Chosen by Both Analysts That
Had Matching Terminology

Number of Unique Verbal La-
bels Chosen by Both Analysts

Then the arithmetic mean of the sum of the Consistency in

Terminology Scores of all pairs of analysts was calculated

and this became the stated meas,tre of inter-analyst (inter-

indExer) consistency in choice of terminology for the

article. Appendix G contains examples of the tables de-

rived from the use of this formula and of the formula which

follows.

Formula Used for Concept Consistency Scores

The inter-indexer consistency in identification of

concepts for each article for each pair of analysts were

computed on the basis of the following formula, a modifica-

tion of the formula used for computation of inter-indexer

consistency in choice of terminology.

Number of Synonymous Concepts
Inter-Indexer Consistency Chosen by Both Analysts
in Choice of Concept for =
Each Pe.r of Analysts Total Number of Unique Con-

cepts Chosen by Both Analysts

Then the arithmetic mean of the sum of the consistency in

choice of concept of all the pairs was calculated and this

became the stated measure of inter-indexer consistency in

choice of concept for the article.

Percentages in both sets of calculations were com-

puted to the second place to the right of the decimal point

and rounded to the first.
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The two measures of consistency were then compared

rc,o test the hypothesis.

Availability of Raw Data for Use by,

Other Investigators

The methodology, raw data, and findings for this

investigation will oe avallable from the investigator for

a period of five years after its publication. Interested

researchers may use this material either for their own

purposes or to investigate the methodology and findings of

this study itself.

The study was designed to be replicable. In addi-

tion, cross cnecks between packets of articles, all of which

contained different articles and were analyzed by different

combinations of indexers, reveal a pattern of results indi-

cating that the differences found were of a gross nature

and that a higher degree of precision in the definitions

used (although desirable) was not a requirement for the

determination of meaningful conclusions. It is to be

hoped that the study itself may lead to means for the

greater refinement of techniques for studies of this kind.
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CHAPTER IV

CONCEPT CATEGORIZATION

Physical Format Used to Display

AnalystsT Verbal Labels

Below is a reproduction of the computer print-out

of one of the verbal labels assigned by one of the analysts

to the subject content of one of the articles in this

study. All of the analyst labels were organized in this

manner.

17 1075 OCA SALARIES FOR BEGINNING INFORMATION SCIENTISTS
4

The print-out is divided into four fields. The first field

contains the analyst's identification number. The next

contains tne article identification number. The third

field contains the alphabetic symbols for the concept

categories assigned to this verbal label. The last field

contains the actual words in the verbal label created by

the analyst. In other words, this verbal label, SALARIES

FOR BEGINNING INFORMATION SCIENTISTS, was created by

analyst 11 for article 1075 and was seen by the categorizer

to contain concepts from categories 0, C, and A

(BEGINNING; SALARIES; AND INFORMATION SCIENTISTS). In the



complete categorization of the verbal labels for this

article, the verbal label itself is printed unier each of

the three categories.

Basis for the Establishment of Conce t Caterfories

All of the vertal labels assigned to the articles

by the five analysts wore categorized in a similar manner.

The generalized context of the categorization was conceived

of aa type of coorainate index. Each of the articles was

categorized without relation to the categories previously

established for any other articles. Each verbal label was

scanned individually, reduced to what were perceived as

separate concepts and categorized according to these

concepts.

It is apparent that the categorizers, perception and

identification of the concepts chosen by the analysts was

subjective. However, the goal was to isolate "every"

concept in every label. These concepts were then asz.igned

names, and each name represented onE concept category. At

no time did the categorizers read Or refer to the actual

article analyzed.

Exam le and Ex lanation of the Cate.orization

process as Exhibited in the Anelysis of

the Analyst's Verbal Labels for a

Particular Article

The particular article to which the previously

reproduced analyst verbal label was assigned is: Theodore
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C. Hines, "Salaries and Aclde,nic Training Programs for

Infornation Scientists." Journal of Chemical Documentation

VII (May 1967): 118-20. The categorization of the verbal

labels assigned by the analysts to the gubject content of

this article was quite straightforward.

A step-by-step explanation of the meth.od used in

assigning concept categories to the verbal labels created

for the article by the analysts is given on the next few

pages. The categorization in its entirety is displayed

following the explanation.

All of the verbal labels created by the five analysts

for article 1075 were keypunched individually on IBM cards

exactly as written by the analysts. They were then printed

out by computer, analyst by analyst. This print-out was

read by the categorizer for the purpose of assigning concept

categories.

The first verbal lapel on the print-out for

article 1075 was INFORMATION SCIENTISTS - TRAINING. The

categorizer perceived this label as containing the concepts

INFORMATION SCIENTISTS and TRAINING. These concepts were

therefore arbitrarily assigned the category labels 10751

INFORMATION SCIENTISTS and 1075B TRAINING. The other verbal

labels created for this article were then scanned. If any

of them contained tile concept INFORMATION SCIENTIST,

category A was assigned to that label. If it did not

contain the concept INFORMATION SCIENTIST, the category A



was not assigned to it. The actual words "Information

scientist" did not have to appear in the verbal label for it

to be assigned category A. For instance, the verbal label

PERSONNEL, INFO. SCI. was assigned to category 107cA. Like-

wise, the verbal label LIBRARY SCHOOLS - CURRICULUM FOR

INFORMATION SCIENCE was assigned to category-1075B even

though the actual word "training" does not appear in the

label. When all of the verbal labels that contained the

concepts INFORMATION SCIENTISTS and TRAINING had been

assigned the proper alphabetic symbol, the second verbal

label on the print-out was read. Let us suppose that this

second verbal label was INFORMATION SCIENTISTS - SALARIES.

The concept INFORMATION SCIENTISTS had already received a

category .lbel and alphabetic symbol. It was therefore not

considered again. The only new concept in this verbal

label is SALARIES. The concept category 1075C SALARIES

was therefore established and each succeeding verbal label

on the print-out was scanned for the concept SALARIES.

When a verbal label was found to contain the concept

SALARIES, it was assigned the category symbol C.

This procedure was continued until all the concepts

contained in all the verbal labels created for article 1075

had been assigned symbols and each verbal label had been

searched for each concept.

The alphabetic symbols assigned to each verbal

label were then keypunbhed on the IBM ca teady punched

with the verbal label. These cards and a cateorization



program deck of cards were then put through the computer

and the resulting print-out listed category labels for each

article and the verbal labels assigned to each category on

the succeeding pages.

The alphabetic (or in some cases punctuation mark)

symbols assigned to differentiate the categories from one

anothef do not indicate any relationship between the concepts

established for a single article or between the concepts

established for different articles. They were simply

assigned one after the other in no particular meaningful

way, beginning arbitrarily with the letter A for the first

concept identified in a particular article's verbal labels.

The order in which the concept category labels Ihere assigned

alphabetical symbols was influenced only by the order of the

verbal labels in the print-out, and although the verbal

labels for each article were grouped by analyst, the order

in which the verbal labels appeared in each analyst-grouping

was dictated only by the order in which the verbal labels

had been keypunched.

PRINT-OUT OF CATEGORIZATION OF ARTICLE NO. 1075

A. INFORMATION SCIENTISTS
6

6
6

6

6

6
6

1075 BA INFORMATION SCIENTISTS-TRAINING
1075 CA INFORMATION SCIENTISTS-SALARIES
1075 DA INFORMATION SCIENTISTS-AVAILABILITY

(I.E. NUMBER)
1075 GBA LIBRARY SCHOOLS-TRAINING OF INFOR-

MATION SCIENTISTS
1075 HCA INFORMATION SCIENTISTS-ADVANCED

POSITIONS-SALARIES
1075 IA INFORMATION SCIENTISTS-RECRUITMENT
1075 JCA INFORMATION SCIENTISTS-SALARIES-

COMPARED TO CHEMISTS' SALARIES

8281



5 1075 IA
5 1075 NBA

11 1075 OCA

11 1075 KBA

11 1075 IA

2 1075 A

13 1075 KBA

B. TRAINING
6 1075 BA
6 1075 GBAK

5 1075 KFB

5 1075 KGFB

5 1075 NBA

11 1075 KBA

2 1075 B

13 1075 KBA

13 1075 ZKGFB

C. SALARIES
6 1075 cA
6 1075 HCA

6 1075 JCA

5 1075 FC

11 1075 OCA

2 1075 C

13 1075 FC

RECRUITMENT-INFORMATION SCIENTISTS
SCIENCE TRAINING REQUIREMENT-

INFORMATION SCIFNTISTS

SALARIES FOR BEGINNING INFORMATION
SCIENTISTS

ACADEMIC TRAINING PROGRAMS FOR INFOR-
MATION SCIENTISTS

RECRUITING INFORMATION SCIENTISTS

PERSONNEL, INFO. SCI.

INFORMATION SCIENTISTS, ACADEMIC
TRAINING PROGRAMS

INFORMATION SCIENTISTS-TRAINING
LIBRARY SCHOOLS-TRAINING OF INFORMATION

SCIENTISTS

INFORMATION SCIENCE-ACADEMIC TRAINING
PROGRAMS

LIBRARY SCHOOLS-CURRICULUM FOR
INFORMATION SCIENCE

SCIENCE TRAINING REQUIREMENT-INFOR-
MATION SCIENTISTS

ACADEMIC TRAINING PROGRAMS FOR
INFORMATION SCIENTISTS

TRAINING

INFORMATION SCIENTISTS, ACADEMIC
TRAINING PROGRAMS

LIBRARY SCHOOLS OFFERING INFORMATION
SCIENCE COURSES IN 1966

INFORMATION SCIENTISTS-SALARIES
INFORMATION SCIENTISTS-ADVANCED

POSITIONS-SALARIES
INFORMATION SCIENTISTS-SALARIES-

COMPARED TO CHEMISTS' SALARIES

INFORMATION SCIENCE-SALARIES

SALARIES FOR BEGINNING INFORMATION
SCIENTISTS

SALARIES

INFORMATION SCIENCE, SALARIES IN

S2
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D. IUMBER OF INFORMATION SCIENTISTS AVAILABLE; PROFESSIONAL
PERSONNEL POOL
6 1075 DA INFOR1,1ATION SCIENTISTS-AVAILABILITY

(I.E. NUMBER)

11 1075 D PROFESSIONAL PERSONNEL SHORTAGES

E. STUDENT SUPPORT; FINANCIAL AID; SCHOLARSHIPS
6

5

11

2

13

F. INFORMATION SCIENCE
6 1075 FE INFORMATION SCIENCE STUDENTS-SUPPORT

1075 FE INFORMATION SCIENCE STUDENTS-SUPPORT

1075 GE LIBRARY SCHOOLS-STUDENT AID

1075 FE LEVEL OF SUPPORT FOR INFORMATION
SCIENCE STUDENTS

1075 E SCHOLARSHIPS

1075 FE INFORMATION SCIENCE, FELLOWSHIPS

5 1075 FC INFORMATION SCIENCE-SALARIES
5 1075 KFT3 INFORMATION SCIENCE-ACADEMIC TRAINING

PROGRAMS
5 1075 KGFB LIBRARY SCHOOLS-CURRICULUM FOR

INFORMATION SCIENCE

11 1075 FE LEVEL OF SUPPORT FOR INFORMATION
SCIENCE STUDENTS

2 1075 F INFO. SCI.

13 1075 FC INFORMATION SCIENCE, SALARIES IN
13 1075 ZKGFB LIBRARY SCHOOLS OFFERING INFORMATION

SCIENCE COURSES IN 1966
13 1075 FE INFORMATION SCIENCE, FELLOWSHIPS

G. LIBRARY SCHOOLS
6 1075 GBAK LIBRARY SCHOOLS-TRAINING OF INFOR-

MATION SCIENTISTS

5 1075 LG LIBRARY SCHOOLS-ADMISSION REQUIREMENTS
5 1075 MG . LIBRARY SCHOOLS-FINANCIAL SUPPORT
5 1075 GE LIBRARY SCHOOLS-STUDENT AID
5 1075 KGFB LIBRARY SCHOOLS-CURRICULUM FOR INFOR-

MATION SCIENCE

2 1075 G LIBRARY SCHOOLS

13 1075 ZKGFB LIBRARY SCHOOLS OFFERING INFORMATION
SCIENCE COURSES IN 1966
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H . ADVANCED POSITIONS
6 1075 HCA INFORMATION SCIENTISTS-ADVANCED

POSITIONS-SALARIES

I. RECRUITMENT
6 1075 IA INFORMATION SCIENTISTS-RECRUITMENT

5 1075 IA RECRUITMENT-INFORMATION SCIENTISTS

11 1075 IA RECRUITING INFORMATION SCIENTISTS

2 1075 I RECRUITING

J . CHEMIST INFORMATION SCIENTISTS-SALARIES-
6 1075 JCA COMPARED TO CHEMISTS' SALARIES

K . ACADEMIC TRAINING PROGRAMS; CURRICULUM
6

5

5

11

2

13

13

1075 GBAK LIBRARY SCHOOLS-TRAINING OF INFOR-
MATION SCIENTISTS

1075 KFB INFORMATION SCIENCE-ACADEMIC TRAINING
PROGRAMS

1075 KGFB LIBRARY SCHOOLS-CURRICULUM FOR INFOR-
MATION SCIENCE

1075 KBA ACADEMIC TRAINING PROGRAMS FOR INFOR-
MATION SCIENTISTS

1075 K CURRICULUM

1075 KBA INFORMATION SCIENTISTS, ACADEMIC
TRAINING PROGRAMS

1075 ZKGFB LIBRARY SCHOOLS OFFERING INFORMATION
SCIENCE COURSES IN 1966

L. ADMISSION REQUIREMENTS
5 1075 LG LIBRARY SCHOOLS-ADMISSION REQUIREMENTS

M. FINANCIAL SUPPORT OF LIBRARY SCHOOLS
5 1075 MG LIBRARY SCHOOLS-FINANCIAL SUPPORT

N. TRAINING IN SCIENCE
5 1075 NBA SCIENCE TRAINING REQUIREMENT-INFOR-

MATION SCIENTISTS

O. BEGINNING POSITIONS
11 1075 OCA SALARIES FOR BEGINNING INFORMATION

SCIENTISTS

P. COSATI REPORT
2 1075 P COSATI REPORT



Q. CHEMICAL AND ENGINEERING NEWS
2 1075 Q CHEMICAL & ENGINEERING NEWS

R. CHEMISTRY
2 1075 R CHEMISTRY

S. WOMEN
2 1075 S WOMEN

T. NATIONAL RESEARCH CENTER
2 1075 T NAT. RESEARCH CENTER

U. HIGHER EDUCATION ACT
2 1075 U HIGHER ED. ACT

V. AMERICAN DOCUMENTATION
2 1075 V AMER. DOCUMENTATION

W. STATISTICS
2 1075 W STATISTICS

X. INDUSTRY
2 3075 X INDUSTRY

Y. CHEMICAL ABSTRACTS
') 1075 Y CHEMICAL ABSTRACTS

Z. 1966
13 1075 ZKGFB LIBRARY SCHOOLS OFFERING INFORMATION

SCIENCE COURSES IN 1966

Concept categories 1075 A, B, CI E, F, and K were

all chosen by all five analysts. That is, all the analysts

created verbal labels that embodied the concepts INFORMATION

SCIENTISTS, TRAINING, SALARIES, STUDENT FINANCIAL AID,

INFORMATION SCIENCE, ACADEMIC TRAINING PROGRAMS. This

article was obviously about the salaries and academic

training of information scientists.

Category G, LIBRARY SCHOOLS, was identified as a

subject concept by four of the analysts, as was Category I,

RECRUITMENT.
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In addition to the above concept categories, however,

a number of other subject concepts were identified by one

or more of the analysts. Thase included Categories D, THE

NUMBER OF INFORMATION SCIENTISTS AVAILABLE; J, CHEMISTS;

L, ADMISSION REQUIREMENTS; etc. The concepts identified by

less than four of the five analysts probably represent

peripheral areas touched on by the author. Obviously, some

analysts believed indexable information on them was con-

tained in the article -- some did not. The analysts'

perception of concepts as indexable or non-indexable matter

varied. What was of prime interest for this study, of

course, Nas whether they varied to a greater or lesser

extent than the terminology used by each analyst to describe

the concepts he chose to record. The statistics on the

percent of indexer consistency in choice of concept and in

choice of terminology for article 1075 are presented in

Table IV - 1.

Inter-indexer consistency in perception of concept

fol. each pair of analysts ranged from a low of 35.0 to

a high of 66.6%. The mean concept consistency for all

pairs of analysts was 49.6%. None of the verbal labels

(;reated by the analysts matched those of any other analyst.

Terminology consistency was therefore 0.0%.

As stated before, all the analysts created verbal

labels that embodied the concepts INFORMATION SCIENTISTS,

TRAINING, SALARIES, STUDENT FINANCIAL AID, INFORMATION

SCIENCE, and ACADEMIC TRAINING PROGRAMS. The title of the
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TABLE IV - 1

PERCENTAGES OF INTER-ANALYST CONSISTENCY IN CHOICE OF
CONCEPTS AND IN CHOICE OF TERMINOLOGY

FOR ARTICLE 1075

PAIRS OF
ANALYSTS

6 and 5

6 and 11

6 and 2

6 and 13

5 and 11

5 and 2

5 and 13

11 and 2

11 and 13

2 and 13

CONCEPT
CONSIS-
TENCY

57.1%

66.7%

38.1%

58.3%

53.8%

38.1%

58.3%

35.0%

54.5%

36.8%

TERMIN-
OLOGY
CONSIS-
TENCY

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

ARITHMETIC
MEAN OF
CONCEPT CON-
SISTENCY OF
ALL PAIRS

49.7%

ARITHMETIC
MEAN OF
TERMINOLOGY
CONSISTENCY
OF ALL PAIRS

0.



article: "Salaries and Academic Training Programs for

Tnformation Scientists", contains all but one of these con-

cepts and a KWIC index of the title would provide many

appropriate words as access points.

At least four of the five analysts also created verbal

labels for the concepts LIBRARY SCHOOLS and RECRUITMENT.

These access points do not occur in the t tle. The degree

of influence exerted by the title on the analysts' choice

of concepts has not been investigated for this study, but

might prove a worthwhile area to explore. There have been

studies that compare indexers choice of terms for a given

text with the words chosen from the title of the text for a

KWIC or a KWOC index.

In a concept category like 10751, RECRUITMENT, the

four verbal labels listed could be regularized for terminol-

ogy easily by human manipulation, or even by a computer

program using semantic or morphological rules for standardi-

zation. These verbal labels were:

6 1075 IA INFORMATION SCIENTISTS-RECRUITMENT
5 1075 IA RECRUITMENT-INFORMATION SCIENTISTS
11 1075 IA RECRUITING INFORMATION SCIENTISTS
2 1075 I RECRUITING

As they stand now, they are not a match in terminology.

Categories 1075B, TRAINING and 1075K, ACADEMIC

TRAINING PROGRAMS, might have been combined into one concept

category except for the verbal label TRAINING created by

analyst 2. There are other kinds of training besides

academic training, a fact analyst 2 was surely aware of.



4

However, in the ena result, we only have access to the

terms the indexer actually recorded, therefore his use of

the word by itself must be assumed to reflect his perception

of the concept he believed was embodied in the article. To

assume that he meant academic training would be to augment

his verbal label.- Therefore this was not done and two

categories had to be established to encompass the two con-

cepts. The fact that analyst 2 also chose the verbal label

CURRICULUM, a word that refers to academic training, and

was therefore included under category 1075K, does not alter

this.

In2_2f_2(242.9iPtLaltaatta

In the categorization of article 1075 on the previous

pages and in the print-out of article categorizations in

Appendix F, some of the concept categories can be seen to

contain two or more concepts or a concept and a modifier.

These categories were established because the categorizer

felt that a multiple concept category would be more useful

for the particular article than establishing two separate

categorien.

There were also articles in which a separate category

for a single concept was established and a multiple concept

category was also established that included the separate

concept, e.g. LIBRARIES; PUBLIC LIBRARIES; URBAN PUBLIC

LIBRARIES.



Some categories contain only a concept that may be

referred to as a standard modifier or subdivision (a conculpt

which has the ability to narrow and/or modify the scope of

another concept, i.e., ADVANTAGES; METHODS). The cases

in which these were established as separate categories were

cases in which the categorizer perceived them as the focus

of the analysts' labels, i.e. when it seemed that METHODOLOGY

or EVALUATION was the central concern. Standard modifiers

were established as separate categories also in cases where,

within a single article, many different categories would

have contained different standard modifiers or repeated a

single standard modifier.

In articles where these standard modifiers formed

part of a multiple concept category, it was the categorizers'

judgement that this was the most appropriate way to treat

the concept(s) and that, in a sense, the multiple concept

category established was similar to a bound term, i.e.

NEWARK CHARGING SYSTEM, ADVANTAGES; not NEWARK CHARGING

SYSTEM and ADVANTAGES.

For the purposes of the categorization, names of

organizations, journals, etc., were treated as single

concepts and not broken into the concepts ordinarily signi-

fied by the individual words in their titles, e.g., the

verbal label CHEMICAL ABSTRACTS which refers to the title

of a journal, appears under the category 1075Y, CHEMICAL

AESTRACTS, but not under category 1075R, CHEMISTRY.



After the categorization process was completed, the

formulas described in Chapter III were used to analyze the

data.

Analysts' Verbal Labels

Although most of the analysts usually employed verbal

labels containing two or more words, some seldom used more

than two words for a verbal label unless the label were the

name of an organization, publication, or similar previously

established multi-word grouping. However, it was noted

that those analysts whose individual verbal labels con-

tained few words created a greater number of individual

verbal labels for a given article. Examples of this are

displayed in Table; IV - 2. Analyst GK, who created a

relatively large number of verbal labels for each article,

consistently used only one or two words per label. Other 4

analysts created fewer labels for each article, but used .)1

more words per label.



TABLE IV - 2

NUMBER OP VERBAL LABELS FER ARTICLE IN COMPARISON
TO NUMBER OF WORDS PER VERBAL LABEL

ARTICLE
NUMBER

1127

1116

1089

1068

ANALYST
NUMBER AVERAGE NUMBER

OF OF WORDS PER
VERBAL LABEL
LABELS

GK 10 1.7
EP 4 6.5
LB 8 4.8
BC 3 7.6
JY 4 3.2

GK 9 1.8
EP 4 5.5
LB 4 6.7
BC 7 4.1
JY 7 2 . 4

GK 15 1.9
EP 5 7.4
LB 1 7.0
BC 6 6.7
JY 2 7.0

GK 17 1.8
EP 1 7.0
LB 1 8.0
BC 6 4.5
JY 9 5.2

fd2
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CateForizers' Evaluation of Analysts'

Verbal Labels

The categorizers attempted to evaluate the analysts

verbal labels exactly as written. This is the reasoning

behind category 1075M, FINANCIAL SUPPORT OF LIBRARY SCHOOLS,.

knalyst 5 wrote the verbal label LIBRARY SCHOOLS - FINANCIAL

SUPPORT. Although one might suppose from other analysts'

labels for article 1075 that she meant financial support of

students, she had written a label consistent with the concept

of financial support of library schools. She also had

written the label LIBRARY SCHOOLS - STUDENT AID. This does

not exclude the possibility that the first-mentioned label

meant support of students since many analysts wrote more

than one label encompassing the same concepts. A perusal of

the article itself would have solved this problem since the

categorizer could have ascertained whether or not the author

had included information on the financial support of library

schools. The point of this study, however, is to categorize

the analysts' perceptions as recorded in the verbal labels

they created. Therefore the verbal label was taken at face

value and a separate category was created for it.

In cases similar to the above, where the categorizer

had doubts about the actual meaning of a word in a label, a

standard dictionary was used to provide definitions.

The use of a dictionary in establishing concept

categories was of real importance in cases where words are

customarily used imprecisely. It is, of course, reasonable
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to suppose that the analysts themselves were not always

careful in their use of overlapping or ambiguous words.

A case in point is use of the terms "automation",

"mechanization") and "computerization", The dictionary

defines automation as the automatic operation or control of

machines or processes; and mechanization as the use or

introduction of machines into processes, but also, as the

process of making something automatic. These words have

great overlap in meaning and, in most of the categorizations

in this study, were used as empirically synonymous. The

word "computerization" was distinguished from automation or

mechanization since it was perceived as referring only to

the se or introduction of computers. The fuzzy set bearing

the name "automation" or "mechanization" might include

computerization, but it might not. "Computerization" would

always include the concept of mechanization.. (To use a

device which is primarily electronic, not mechanical, is

still to "mechanize".)

There are certain types of analyst verbal labels that

name their own concepts. For instance, CARLOS CUADRA

remains Carlos Cuadra in name and in concept.. Although

philosophers may argue that CARLOS CUADRA, 1947 is not

CARLOS CUADRA, 1967; the concept CARLOS CUADRA names itself

in a concept categorization.

This is true of other kinds of names. Names of

organizations, for example, like the International Union of



Pure and Applied CheMistry; names of places, like Canada;

names of things, like books.

The categories established for this study are Concept

categories. In many cases, the categories may appear to be

word-based, rather than concept-based, because the actual

words in the analyst verbal labels match the words in the

category name. When this has occurred, it is because it is

an instance in which the concept named itself.

Hierarchal Expansion in Verbal Labels

In addition to the problems encountered in the

concept categorization, a reading of the verbal labels

created by the analysts for some of the articles reveals

certain problems which affected the outcome of this study

that each analyst had to resolve for himself. One of the

major problems was caused by the lack of guidelines as to

desired hierarchal treatment.

It is apparent from some of the verbal labels that

for some articles, some of the analysts decided to caassify

concepts, that is, to group them under a generically higher,

inclusive "class" term, rather than to list each concept

separately at a lower generic level. For example, in an

article on the work of the committees of the Special Libraries

Association, some of the analysts listed each committee,

others classed the information under the verbal label SPECIAL

LIBRARIES ASSOCIATION, COMMITTEES.



It is not now possible to discover what their

reasoning was on this point, and it was not the intent of

this study to do so. There are many possible reasons ranging

from a desire to complete the work quickly to the possibility

that the concept they perceived was the class concept, to

the possibility that they may have felt that the generically

higher (class) term was the more useful in the context of

the analysis.

This problem of choice of higher generic terms in

contrast to lower generic terms is apparent in the analysis

of articles 1151 and 1233.

In 1151, all the analysts chose the concept NEW

ENGLAND STATE UNIVERSITIES' LIBRARIES. Each analyst had to

make an individual decision as to whether the name of each

separate university should also be identified as a subject

concept. Only one of them chose to do so. This analyst

identified six universities by name and also chose to use the

verbal label ACADEMIC LIBRARIES. This had an effect on the

consistency statistics for this article. Table IV - 3

contains the statistics on consistency for the article as it

was analyzed and categorized. Table IV - 4 contains the

statistics on consistency that would have resulted if

analyst 11 had chosen not to create verbal labels for the

names of the six universities and ACADEMIC LIBRARIES.

Of course, the terminology consistency changes very

littlein the follocdng two tables since only one analyst chose

the universities' names and the label ACADEMIC LIBRARIES.
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TABLE IV - 3

PERCENTAGES OF INTER-INDEXER CONSISTENCY IN CHOICE OF
CONCEPTS AND IN CHOICE OF TERMINOLOGY

FOR ARTICLE NO. 1151

TERMIN-
CONCEPT OLOGY

PAIRS OF CONSIS- CONSIS-
ANALYSTS TENCY TENCY

6 and 5 35.7% 0.0%

6 and 11 18.2% 0.0%

6 and 2 18.2% 0.0%

6 and 13 33.3% 9.1%

5 and 11 21.1% 0.0%

5 and 2 15.0% 0.0%

5 and 13 54.5% 0.0%

11 and 2 25.0% 3.7%

11 and 13 26.3% 0.0%

2 and 13 20.0% 0.0%

ARITHMETIC
MEAN OF
CONCEPT CON-
SISTENCY OF
ALL PAIRS

26.7%

ARITHMETIC
MEAN OF
TERMINOLOGY
CONSISTENCY
OF ALL PAIRS

1.3%



TABLE IV - 4
PERCENTAGES OF INTER-INDEXER CONSISTENCY IN CHOICE OF
CONCEPT AND IN CHOICE OF TERMINOLOGY FOR ARTICLE

NO. 1151 WITH MODIFICATION OF ANALYST 11
VERBAL LABELS

CONCEPT
PAIRS OF CONSIS-
ANALYSTS TENCY

TERMIN-
OLOGY
CONSIS-
TENCY

6 and 5 35.7% 0.C%

6 and 11 26.8% 0.0%

6 and 2 18.2% 0.00

6 and 13 33.3% 9.1%

5 and 11 33.3% 0.0%

5 and 2 15.0% 0.0%

5 and 13 54.5% 0.0%

11 and 2 27.5% 4.5%

11 and 13 50.0% 0.0%

2 and 13 20.0% 0.0

ES

99

ARITHMETIC
MEAN OF
CONCEPT CON-
SISTENCY OF
ALL PAIRS

31.4%

ARITHMETIC
MEAN OF
TERMINOLOGY
CONSISTENCY
OF ALL PAIRS

1.4%



The mean of the concept consistency for the article is

changed to a greater degree.

This same problem arose in connection with the-

analyst verbal labels for article 1233, but in this case,

both the concept consistency percentage and the terminology

consistency percentage would be changed appreciably if some

of the analysts chose not to use narrow as well as broad

concepts.

All of the analysts had chosen the subject concept

LINGUISTICS for article 1233. The problem the analysts

faced was whether or not the individual languages discussed

in the article should be identified as subject concepts.

The particular categories and analyst verbal labels involved

are as follows.

PART OF CATEGORIZATION OF ARTICLE NO. 1233

B. LINGUISTICS
6

5

5

5
5
5
5

11

2
2

1233 CBA BIBLIOGRAPHIC CONTROL OF LINGUISTIC
SCHOLARSHIP

1233 EDB LINGUISTIC BIBLIOGRAPHY-INDO-
EUROPEAN LANGUAGES

1233 TEB LINGUISTIC BIBLIOGRAPHY-BIBLIO-
GRAPHIC ESSAY

1233 VB LINGUISTICS-ABSTRACTING SERVICES
1233 YWB LINGUISTICS-SUBJECT INDEXES
1233 ?YXB LINGUISTICS-COMPUTERIZED INDEXES
1233 YB LINGUISTICS-CUMULATIVE INDEXES

1233 DCBA BIBLIOGRAPHIC CONTROL OF LINGUISTIC
SCHOLARSHIP IN INDO-EUROPEAN
LANGUAGES

1233 B LINGUISTICS
1233 :13 HISTORY OF LANGUAGE

100
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13 1233 EB
13 1233 ?EB

D. INDO-EUROPEAN.
6 1233 ED

5 1233 EDB

11 1233 DCBA

2 1233 D

H. GREEK
6 1233 HGE
6 1233 JIHGE

2 1233 H

I. LATIN; ROMAN
6 1233 IE
6 123''' JIHGE

2 1233 I

M. GERMANIC
6 1233 ME

2 1233 M

13 1233 ME

N. SCANDINAVIAN
6 1233 NE

2 1233

13 1233

0. ENGLISH
6 1233

13 1233

NE

OE

OE

BIBLIOGRAPHY, LINGUISTIC
COMPUTER RETRIEVAL, PROPOSED FOR

LINGUISTIC BIBLIOGRAPHY

INDO-EUROPEAN LANGUAGES-BIBLIOGRAPHY

LINGUISTIC BIBLIOGRAPHY-INDO-
EUROPEAN LANGUAGES

BIBLIOGRAPHICAL CONTROL OF
LINGUISTIC SCHOLARSHIP IN INDO-
EUROPEAN LANGUAGES

INDO-EUROPEAN LANGUAGES

CLASSICAL GREEK-BIBLIOG.
CLASSICAL STUDIES (GREEK & ROMAN)-

BIBLIOG.-DOCTORAL DISSERTATIONS

GREEK LANGUAGE

LATIN-BIBLIOG.
CLASSICAL STUDIES (GREEK & ROMAN)-

BIBLIOG.-DOCTORAL DISSERTATIONS

LATIN LANGUAGE

GERMANIC LANGUAGES-BIBLIOG.

GERMANIC LANGUAGES

GERMANIC LANGUAGES, BIBLIOGRAPHY

SCANDINAVIAN LANGUAGES-BIBLIOG.

SCANDINAVIAN LANGUAGES

SCANDINAVIAN LANGUAGES, BIBLIOGRAPHY

ENGLISH LANGUAGE-BIBLIOG.

ENGLISH LANGUAGE, BIBLIOGRAPHY

100
101

1



P. ROMANCE LANGUAGES
6 1233 PE ROMANCE LANGUAGES-BIBLIOG.

2 1233 P ROMANCE LANGUAGES

13 1233 PE ROMANCE LANGUAGES, BIBLIOGRAPHY

Q. CELTIC
6 1233 QE CELTIC LANGUAGES-BIBLIOG.

2 1233 Q CELTIC LANGUAGES

13 1233 QE CELTIC LANGUAGES, BIBT,IOGRAPHY

R. SLAVIC
6 1233 RE SLAVIC LANGUAGES-BIBLIOG.

2 1233 R SLAVIC LANGUAGES

13 1233 RE SLAVIC LANGUAGES, BIBLIOGRAPHY

S. INDIAN
6 1233 SE INDIAN (EAST) LANGUAGES-BIBLIOG.

2 1233 S INDIAN LANGUAGES

As can be seen, although all analysts chose verbal

labels that could be categori2,ed as containing the concept

LINGUISTICS, the analysts varied in their perception of

individual languages or families of languages as subject

concepts. Four chose concepts contained in category 1233D,

INDO-EUROPEAN; three chose concepts contained in categories

1233M, GERMANIC; 1233N, SCANDINAVIAN; 1233P, ROMANCE;

1233Q, CELTIC; 1233R, SLAVIC; and two chose concepts con-

tained in categories 1233H, GREEK; 12331, LATIN; ROMAN;

12330, ENGLISH; and 1233S, INDIAN.

Some of the verbal labels in the above categories

matched in terminology as well as in concept. In the case

of article 1233, therefore, both the concept consistency and
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TABLE IV - 5

PERCENTAGES OF INTER-INDEXER CONSISTENCY IN CHOICE OF
CONCEPT AND IN CHOICE OF TERMINOLOGY

FOR ARTICLE NO. 1233

TERMIN-
CONCEPT OLOGY

PAIRS OF CONSIS- CONSIS-
ANALYSTS TENCY TENCY

6 and 5 17.9% 4.2%

6 and 11 38.1% 5.3%

6 and 2 56.5% 4.8%

6 and 13 50.0% 35.0%

and 11 33.3% 7.1%

5 and 2 29.2% 6.2%

5 and 13 16.7% 4.8%

11 and 2 28.6% 9.1%

11 and 13 26.3% 6.2%

2 and 13 40.9% 5.5%

ARITHMETIC
MEAN OF
CONCEPT CON-
SISTENCY OF
ALL PAIRS

33.8%

ARITHMETIC
MEAN OF
TERMINOLOGY
CONSISTENCY
OF ALL PAIRS

8.8%



TABLE IV - 6

PERCENTAGES OF INTER-INDEXER CONSISTENCY IN CHOICE OF
CONCEPT AND IN CHOICE OF TERMINOLOGY FOR ARTICLE

NO. 1233 WITH MODIFICATION OP VERBAL LABELS

PAIRS OF
ANALYSTS

CONCEPT
CONSIS-
TENCY

6 and 5 26.5%

6 and 11 66.6%

6 and 2 35.5%

6 and 13 38.5%

5 and 11 33.3%

5 and 2 43.4%

5 and 13 22.2%

11 and 2 46.2%

11 and 13 38.5%

2 and 13 30.8%

TERMIN-
OLOGY
CONSIS-
TENCY

4.2%

11.1%

4.8%

12.6%

7.1%

6.2%

4.8%

9.1%

13.4%

5.5%
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ARITHMETIC
MEAN OF
CONCEPT CON-
SISTENCY OF
ALL PAIRS

38.1%

ARITHMETIC
MEAN OF
TERMINOLOGY
CONSISTENCY
OF ALL PAIRS



the terminolocr,y consistency were affected by the analysts'

choice of broad or narrow terms.

Table IV - 5 contains the statistical results for the

article as it was actually analyzed and categorized.

Table IV - 6 contains the statistics that would have re-

sulted if the analysts had chosen not to create labels for

the names of the individual languages.

Problems of Classification and Indexing

as Reflected in the Varbal Labels

The problem involved in choice of higher or lower

generic concepts as in article 12339 just discussed, is

comparable to a problem apparent in the analysis of some of

the other articles. This problem may imprecisely be called

the difference between classification and indexing. This

does not mean the difference between levels of indexing

(often referred to as indexing specificity) and classi-

fication. "Classification is, in its simplest statement,

the putting together of similar things, or, more Daly

described, it is the arranging of things according to like-

ness and unlikeness.
ul

In classification, a group of items with character-.

istics that could be more precisely defined, are assigned to

1Margaret Mann, Introduction to Catalogin and the
Classification of Books, 2nd ed. (Chicago: American Library
Association, 1943), p. 33.
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more general categories. When an item is assigned to a

class of items, it is an indication that there is a relation-

slaip between the individual item and the other items in the

group.

Indexing is the characterization of various concepts

in an item, or the item itself as a whole, so as to dis-

tinguish the concept or item from c mass of similar concepts

or items and thus provide access to the concept or item. The

various levels of indexing refer to the narrowness or broad-

ness of the concepts to be characterized. If we are to assign

five terms per item indexed, concepts will necessarily be

broader (more inclusive) than if we are to assign twenty

terms per Item indexed. It may be that none of these index

terms will characterize the item with a term that groups it

with similar items in a way analagous to the groupings of a

classification system.

An example of this kind of problem may be found in the

analysis of article 1085.

Article 1085 is a collection of brief reports of

various special representatives of the Special Lioraries

Association. In the analysis of this article, analyst L.

created only two verbal labels:

4 1085 #CB SPECIAL LIBRARIES ASSN., SPECIAL
REPRESENTATIVES' REPORTS, 1966-67

4 1085 #CB1 SPECIAL LIBRARIES, PROGRESS IN THE FIELD,
SHORT REPORTS SLA, 1966-67

These were analagous to a classification of the content of

the article. The other analysts created verbal labels for



the reports and for the subjects toliched on by the reports

and thereby created many more verbal labe,_s than analyst 4,

labels analagous to index entries.

These two approaches seem to reflect a difference in

the analysts' perception of the usefulness of two different

levels of concepts, one of which ubsumes the other.

In article 1085, the hierarchic relationship between

levels of verbal labels is not a permanent relationship. The

reports and the concepts reported on could exist separately

from the Special Libraries Association. The relationship is

a relationship established within the context of the article

and the context of the Special Libraries Association.

In article 1233, there is a permanent relationship

between the concepts that is not dependent on their con-

catenation in the context of the article. The concept of

LINGUISTICS and the concept of the various languages are

related and do not exist in a non-related form.

Other Studies of Ildexing Methodology

in 1Tnich Categories Based on

Synonymy Were Established

The concept categorization process for this study,

which is based on synonymy and the fuzzy set, can be related

to the categorization process used in other indexing

studies (not indexer consistency studies) in which the

objective was to establish categories based an synonymy.

Although this study does not attempt to use the

concept categorizations established for it in any way
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similar to the way that Montgomery and Swanson use the

categories they established for their study of the feasi-

bility of automatic assignment of subject headings from

.

ititles for articles cited in the Index Medicus
2

1 It s

relevant to compare them.

Montgomery and Swanson wanted to establish the extent

to which the article titles in their sample contained vords

which were "identical to - or near synonyms of - the subject

headings (usually WC word) under which the title appear(ed)"3

in the Index Medicus.

They therefore established categories of "fUnctional

synonyms" for the subject headings based on the words to be

found in the titles under the headings. They stated that

these words were "fUnctional synonyms" for the subject head-

ings and that any title containing one of these words could

have been assigned automatically to the subject heading.

In Table 3 on page 362 of their study, they give the

following list of terms as functional synonyms for the

subject heading ALLERGY: allergy(s), allergic, allergen(s),

allergenic, allergology, hyperallergy, sensitization,

sensitized, autosensitization, desensitization, hypersensi-

tivity, autoimmune, reaction, reagin, anaphylaxis, anaphy-

lactic, anaphylactoid.

2Christine Montgomery and Don R. Swanson, "Machine-
Like Indexing by People," American Documentation XIII
(October 1962): 359-366.

3Ibid., p. 359.
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To judge from this example, the categories of

functional synonyms estabTi;:ned in the Montgomery and Swanson

study encompass terms with a smaller degree of relatedness

than would have been allowed in the concept categories

established for this study.

Another study which investigated the degree to which

words in a title replicated (matched) or were synonymous to

subject headings assigned to the title by human indexers was

done by Kraft.
4 Kraft states:

Interpretation of data revealed, among other things, that
64.4% of the title entries contained as keywords one or
more of the ILP [Index to Legal Periodicals] subject
heading words under which they were indexed; and 25.1%
contained logical equivalents.5

Kraft grouped the titles in his study into five types

based on five degrees of synonymy or replication. Types

1 and 2 required replication of a word or a root form of a

word that appeared in its subject heading for it to be

counted as a "matching term".

Titles of Type 3 and Type 4 were described as follows.

Type 3. A title which contains a synonym of its ITT
subject heading.
Example:
ILP Heading: Atomic Energy
Title: "Federal Organization for Licensing Major Nuclear
Activities."
Since 'nuclear' in common usage is a synanymof 'atomic
energy', this title is considered as Type 3.`"

4Donald H. Kraft, "A Comparison of Keyword-in-Context
(KWIC) Indexing of Titles With a Subject Heading Classifi-
cation System." American Documentation XV (January 1964):

48-52.

5Ibid., p. 48.

6Ibid., p. 49.
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Type I. A title not of Types 1, 2, or 3, but which
contains keywords that would enable a legal researcher
to fine it in an obvious manner under a KIC indexing
system.
Example:
ILP Hcadin: Collisions at Sea
Title: "navigational Lights of, Warships of Special
Construction: Laws Concerning."1

In his study, Kraft includes titles of Type 3 and

Type 4 as "logical equivalents" to the subject headings

assigned to them. This is a categorization based on synonymy

since synonymy may be defined as "a word or expression

accepted as a figurative or symbolic substitute for another

word or expression. u8

Type 3 synonymy would have been acceptable in the

concept categorization process for this study. Type 4

synonymy would not have been acceptable.

These studies are mentioned here for two reasons.

1. To demonstrate that synonymy of terms has been used as a

basis for establishing replication of term in indexing

studies other than indexer consistency studies.

2. To demonstrate, by at least two non-indexer consistency

studies, that the concept categorizations based on synonymy

n this study require a greater degree of relatedness among

terms included in the concept category than did these other.

studies.

7Ibid.

8The American Heritage Dictionary of the English
Laaat&e, WilliaiMorris, ed. CNew York: American fferitage
Publishing Co., Inc., 1969), p. 1305.
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CHAPTER V

FINDINGS

12.1-APlaofS"thtistical2:1-12111.-aa

The findings of this study are based on the statis-

tics arrived at through use of the formulas given in Chapter

III. The statistics were arranged in tables. These tables,

displaying statistics for each of the 10 pairs of analysts

for each of the 25 articles in each of the 22 packets in the

study, total 154 pages. Those for Packet XI are displayed in

the seven pages comprising Tablc! V - 1 which follow this dis-

cussion.

Table V - 1 displays the concept consistency scores

(column 3) and the terminology consistency scores (column 4)

for each of the ten pairs of analysts (identified by initials

in column 2) for each article (identified by number in column

1) in Packet XI. The arithmetic mean of the concept consist-

ency scores and the arithmetic mean of the terminology con-

sistency scores for each pair of analysts for each article

are displayed in columns 5 and 6.

Appendix G contains the tables for Packets VIII, a,

and X. Tables for the other packets in the study nay be ob-

tained from the investigator through 1977. As stated before,

all of the raw data, tables instructions and other materials
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TABLE V - 1
PACKET XI

PERCEi-ITAGES. OF MISISTENCY

ARTI-
CIE
NUM-
BER

PATRS OP
ANALYSTS

CONCEPT
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TENcy

ARITHMETIC
TERMIN- tAEAN OF
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TABLE V - 1 (continued)
PACKET XI

PERCENTAGES 07 CONSISTENCY

1ARTI
CLE PAIRS O F

NUM- ANALYSTS

IBER

CONCEPT
CONSIS-
TENCY

TERMIN-
°LOGY
CONSIS- ,ICONSISTENCI4C

TENCY
'PAIRS

ARITHMETIC RITHMETIC
pEAN OF ,IEAll OF TER.

iCO7CEPT !.IIITOLOGY
ONSISTENCY

1OF ALL OF ALL
PAIRS
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TABLE V - 1 (continued)
PACKET XI

rEECENTAGES OF CONSISTENCY
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TABLE V - 1 (continued)
RACKET XI

PEE=A.11ES OF CONSISTENCY

.ARTI-

CLE
NUM-
BER

PAIRS OF
ANALYSTS

CONCEPT
CONSIS-
TENCY

R1TIZIETIC
TERMIN- MEAN OF
OLOGY ICONCEPT
CONSIS- 1CONSISTENC
TENCY JOF ALL

IPAIRS

' RITIMETIC
1iN OF TER'
M1NOLOTY
.CONSISTENCY
OF ALL
RAIRS

0441 AB and KC 0.063 0 0

. o 056

.

2 0

AB and WM 0.0--;; _0.01 _

AB and MS 0 0.5 0.0%
AB a KW -_) :7e) 0 Ov
KC and WM 0.0_ 0,0,0

KC 2,nd MS 25,05'9 0.0%
KC a..nd, K11 "QO 0''.

20 0.0 !

o.oq
0 00Wm a d MS

IIBMWEI
MS and KW

11-e0

66.7,0

0.O0
0,00

12. 0.0°'

28 016

o b6 AB and KC
AB and. WM 2 0-b 0 , 0 o
AB and MS 0 0 0 00
AB and KW 2,5. oi 0.0p
KC and WM 1 . . 0 0%

.
KC and MS 2 0 :/9 o 071

KC and KW 1: 0:0,0
20,0%WM and MS 20.0

WM and KU 1.55 0.0%

20.3%
MS and KW 10.0% 0 (Da

051 AB and KC 0 Oc' 0.0% .

.

. .

, 2 2%

AB and ad 2. 65-0 0 070----7

AB and MS 42 =.0 0 0%
AB'and KV 0 00
KC and WM 2,J.. 0 0'0

KC and MS 42.9
KC and KW 'r- -9

_o.o,
0.04_

WM and AS 62.5 ,D 22.25
WM and KW 55.6% 0 0%
MS and KW 66.75 0.0%-

0552 AB and KC 75 0, 0 0'

.

.

,

.

. ,

47.4% 5 2%

AB and WM 40 0" 0 0___
AB and MS .0 056 0.0%-

AB and KW 42.95 0.0%
WM

7

-,3.) 0.0'

, S MS 0 Oc 0.00

K a id KW 1 0 0 0'
WM and MS 2 .6c,; 1 . 0

WM and KW .5c 2..41%

MS and .K.71 50 (Dc



TABLE V - 1 (continued)
PACKET XI

ERCENI E3 ()1 rsI3TE7

AETI
NUM-
BER

PAIRS OF
ANALYSTS

0571 AB and KC

05914.

CONCEPT
CONSIS-
TENCY

. 1

TERMIN-
OLOGY
CONSIS-
TENCY

co.
0 0
0 0

AA.RITILMETIC
pEAN OF
CONCEPT

I/COLTS ISTENC
,10F ALL
PA IRS

0 0

11 n
MS and. hW 0

AB and KC
AB and WM
AB and MS
AB and KN
KC and WM
KC and MS

100 05' 0 Oi

KC and KW
WM and MS
WA and K11
MS and KW

100.0%

50.0,1c
100.0%
40 0%
50 Or.,;

2d. E*6

o.
o o,T6

0.O
o.0%
b.o%
33.3%
o.o%
0

AR ITIINIFT IC
iiiAN OF TER

MINOLOGY
CONSISTENCY
OF ALL
'PAIRS

076 AB
AB
AB
AB
KC
KC
KC
WM
WM
MS

an4 KC 60.0%
and. WM 14t%
and MS Tr.5,
and KW 50.0`4
and WM 14.35
and MS 57.15C
and KW 50..0g
and MS 22.2%
and KW T

. 1P0

and KW 3 . 2)

o o%
O 0
O 0
0 II
O 0°70
O 0
o ou)

11.1A
. 0%
. 0%

59.910 3 3%

5 1% 1 14
083 AB and KC 66. O 0

AB and WM 1 2 o

AB and MS 22.20
AB dKJ 00

O 0
O 0
O 0

KC and WM
KC and MS
KC and KW
WM and MS
WM and KW
MS and KW

10.0%
12.5

-7

u. 5%
20.0%
27.
20.0(10

9 1
o aft;
o
O 0

0 9%



ARTI-
CLE
NUM-
BER

PAIRS OF
ANALYSTS

TABLE V - 1 (c ontinued
PAC I\TT XI

PERCENTAGES OF CONSISTENCY
'khriiilvlET IC FAR HMET

CONCEPT
CONS IS -
TENCY

TERMIN- ,MAN OF
OLOGY CONCEPT
CONSIS- 1CONSISTENC 1
TENCY IOF ALL

PAIRS
0 AB and KC

AB and 1.11,1
0 0 0 00

0-- 0 0,0
AB nd MS 0 0
AB and K7v.i

KC and .TY1

C_. 0 00
6 0.00

KC and MS
ICC n KW

MS
WM and nI
mS

80
0

50.0

0.00
0.0
0 Ocio

09

1

AB and KC
AB and. IIM
AB and MS
AB and KW
KC and WM
K and MS
hc and KI,v
NV and Nb
W1:1 and KW
MS and KW

9 0 AB and Kc
AB .g.nd WM
AB '1 MS
AB EL.' KW
KC an WM
KC and MS
KC and KW
WM

0 0

50.0
90.95

2(.5

0
0 0%

'.
0 0%
0 0

42 1

::77,AN OF TER
MINOLOGY
CONS ISTENCY
OF ALL

0.0([6

0 8

40.0.)
0.0
0 0

--10.0;719
2212,,-5
2

WM . d KW 0.0
MS a 0.0

0 0'

1035 A..0 and KC
AB a

0.0 0 0.0
NM 0 0

AB and MS 2
AB and KW
KC and WM
KC qjad Vi

0
;GQ,

42. qr,*

0 0
0 0
0.0%

42 c

10 0
0
0 0

0.0

117

116
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TABLE V - 1 (continued)
PACKET XI

PERCENTAGES OF CONSISTENCY

AETI-
C LE

NUM-
BER

PAIRS OF
ANALYSTS

CONCEPT
CONSIS-
TENCY

!IAIRELEqETIC .kEITH1..:ETIC

TEITIN- 11'4EAN OF 'MEAN oF TER
OLOGY CONCEPT

ri,LEN01 YY
CONSIS- CONSISTENC1CONSITENCY
TENCY .OF ALL OF ALL

1PAIRS :MIES

1043 AB and EC 0 a 3

I
7 2%

AB and WM 25.00 0.0cjo

AB and MS 25.0c,L 0.0%
A13 an KJ -1-7.1 0.00 10

10.0oo

KC and MS c.
0 * ,

C natA_KW
1, 4 S

INOWNOIEVIII 2 6,0

o

20.00 0 0,
0 00 0 0

9%

......

....,

.

. .

.

,

. .

,

118



used in this study will be retained for at least this five

year period to allow other researchers to dheck the findings

and because they may be of use for further studies,

In addition to the tables described above, tables of

the percentile ranges for the mean inter-indexer concept con-

sistency, the mean inter-indexer terminology consistency, and

the number of percentage points difference between the two,

were constructed for each article for all of the packets.

All of these tables will be found in Appendix H.

Com arison of the Statistical Findin s

of Concept Categorizations Done by

Different Cate orizers

Twenty of the 22 packets of articles in this study

were concept categorized by one person, the investigator.

The four packets for which the tables of percentages of con-

sistency are displayed in full, (Packets VIII, IX, and X in

Appendix G, and Packet XI on the preceding pages), were cho-

sen for display because they confirm the statement that the

pattern of and the relationships between the consistency per-

centages do not vary fram packet to packet with the person

who is doing the concept categorization. The patterns and

relationships are similar for every packet, even though the

concept categorizations were done by different people. Pack-

ets X and XI were categorized by the investigator. Packet

VTIrwas categorized by someone else, And Packet IX was cat-

egorized by still another person.



Each of the categorizers had been an indexer fox the

study. None had analyzed the materials in the packet the

indexing of which she was asked to categorize. Each was

asked to do the categorization in accordance with the in-

structions in Appendix E.

Table V - 2 displays the percentile ranges for the

mean concept consistency scorus and the mean terminology con-

sistency scores fox Packets VIII, IX, and X.

As can be seen in Table V - 2, for each of these

packets, the mean concept consistency scores cluster near the

middle of the percentile ranges. The mean terminology con-

sistency scores cluster at the low end of the percentile

ranges. There was no instance in these packets, or indeed,

in any of the packets in the study, in which the concept con-

sistency score was lower than the terminology consistency

score; and the number of percentage points difference between

the two consistency scores in these three packets was never

less than 14.2 and ranged as high as 78.0.

Since the categorizers differed In experience, educa-

tion, and points of view, it might be supposed that this

would create bias in their concept categorizations and that

therefore the findings fol the packets categorized by differ-

ent people would show variations in pattern.

The findings for Packets VIII, IX, and X did not vary

in any significant or substantive way from the findings of

the other packets in the study, even though they had each

been categorized by different people. Since the comparisons



TABLE V - 2

PERCENTILE RANGES FOR ARTICLES IN PACKETS VIII, IX, AND X

PERCENTILE PACKET VIII PACKET IX PACKET X TOTALS
RANGE CC* TC** CC* TC** CC* TC** CC* TC**

0.0 - 0.9 0 4 0 14 0 17 0 35

1.0 - 10.9 0 19 0 10 0 8 0 37

11.0 - 20.9 4 2 1 1 1 0 6 3

21.0 - 30.9 9 0 11 0 6 0 26 0

31.0 - 40.9 7 0 8 0 10 0 25 0

41.0 - 50.9 4 0 2 0 3 0 9 0

51.0 - 60.9 0 0 3 0 5 0 8 0

61.0 - 70.9 0 0 0 0 0 0 0 0

71.0 - 80.9 1 0 0 0 0 0 1 0

81.9 - 90.9 0 0 0 0 0 0 0 0

91.0 - 100 0 0 0 0 0 0 0 0

* Mean concept consistency

** Mean terminology consistency

12gi



TABLE V - 3

PERCENTILE RANGES FOR MEAN INTER-INDEXER CONCEPT CONSISTENCY
AND MEAN INTER-INDEXER TERMINOLOGY CONSISTENCY FOR

ALL ARTICLES IN TIE STUDY

PERCENTILE MEAN CONCEPT MEAN TERMINOLOGY
CONSISTENCY CONSISTENCY

0.0 - 0.9 o 200
1.0 - 10.9 1 312
11.0 - 20.9 24 34
21.0 - 30.9 113 4

31.0 - 40.9 198 0
41.0 - 50.9 136 0
51.0 - 60.9 61 0
61.0 - 70.9 12 0

71.0 80.9 4 o

81.0 - 90.9 1 0

91.0 - 100 0 0



were based on statistical results, and there were no expecta-

tions that the exact categorizations established by one cat-

egorizer would be reproduced loy a different categorizer, in-

dividual packets were not categorized more than once. The

fact that the statistical findings of packets categorized by

different people showed the same pattern for each packet is

an indication of the validity of the methodology. In the

discussion that follows, these packets wdll not be treated

separately from the other packets in the study.

Percentile Ranges for Mean Copoppt

Consistency Scores and mean Terminolozsi

Consistency Scores for All ArtIcles in Study

Table V - 3 displays the percentile ranges for the

mean concept consistency scores and the mean terminology con-

sistency scores for all of the articles in the study. It

will be discussed in the following section of this chapter.

For each packet, a similar pattern emerges in the

percentile ranges for mean inter-indexer consistency in. per-

ception of copcept scores and for mean inter-indexer consist-

ency in chof.ce of terminology scores. The fact that the pat-

tern repeats itself for each individual packet and for all

packets in the study taken as a whole, even though each pack-

et had. different articles, a different cambination of index-

ero, and in two cases, different categorizers, provides a

further check cn the validity of the methodology. For each

packet, and for all packets in the study taken tY; a whole,

the mean inter-indexer concept consistency scores cluster at

123
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11.0 percentage points higher than the mean inter-indexer

terminology consistency score.

The number of percentage points difference between

mean concept consistency scores and mean terminology consist-

ency scores was never less than 5.1 and ranged as high as

84.0 percentage points difference.

Percentile RalEu_fsl.the Number of Percentage points

Difference Between the Mean Concept Consistency

Score and the Mean Terminology

Consistency Score

Table V - 4 displays the percentile ranges for the

number cf percentage points difference between the mean con-

cept consistency score and the mean terminology consistency

score for each article in the study. These were derived by

subtracting the mean terminology conbistency score for each

article from the mean concept consistency score for the arti-

cle, thus arriving at a measure of the number of percentage

points difference between them.

The fact that the mean concept consistency scores were

always higher than the mean terminology consistency scores,

and that, for 500 of the 550 articles, the mean concept con-

sistency score was 21.0 or more percentage points higher than

the mean terminology consistency score shows that a gross

difference exists between these tdo facets of subject index-

ing -- a difference that has not been investigated in the

past because of the previous approach to the measurement of

inter-indexer consistency which did not attempt to differen-



the middle of the percentile ranges. The mean inter-indexei

terminology consistency scores cluster at the law end of the

percentile ranges. None of the mean concept consistency

scores are in the 0.0% to 0.9% P ercentile range. Two hundred

of the mean terminology consistency scores are in the 0.0% to

O.99 percentile range.

Although there were individual pairs of analysts in a

small number of articles who scored 0.0% on concept consist-

ency, there was no article for which the mean concept con-

sistency was lower than 94%. There were 181 articles, at

least 2 in each packet, for which the mean terminology con-

sistency was 0.0%.

Of the 550 articles in the study, 512 had a mean in-

ter-indexer terminology consistency score of 10.9% or less.

Only one of the 550 articles had a mean inter-indexer concept

consistency score of 10.9% or less and only 25 had a mean

inter-indexer concept consistency score of 20.9% or less.

Five hundred forty-six had a mean terminology consistency

score of 20.9% or less.

Of the 550 articles in the study, only 4 had a mean

inter-indexer terminology consistency of 21.0% or Imre. Five

hundred twenty-five of the 550 articles had a mean inter-

indexer concept consistency score of 21.0% or more.

There WAS no instance in which the mean inter-indexer

concept consistency score was lower than the mean inter-

indexer terminology score. In 545 of the 550 articles, the

mean inter-indexer concept consistency score was at least
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TABLE V - 4

111JBER al? PERCENTILE POINTS DIFFERENCE BETWEEN THE MEAN

IltTER-1=E:= COTaiEPT CONSISTENCY SCORES AND THE MEAN

I=R-IIDEXER TERMINOLOGY CONSISTENCY SCORES FOR
ALL OF THE ARTICLES IN THE STUDY

PERCETILE NUMBER OF ARTICLES IN
RANGE EACH PERCENTILE RANGE

0.0 0.9 0

1.0 10.9 5

11 0 20.9 45

21.0 - 30.9 152

31.0 - 40.9 183

41.0 - 50.9 109

51.0 - 60.9 42

61.0 - 70.9 12

71.0 80.9 1

81.0 90.9 1

91.0 - 100 0



tiate between the two facets of indexing, but encompassed

them both in a sins7le measurenent.

Articles with iih 4ean Con2L t Consistency Scores

Table V - 5 displays the consistency scores for the

17 articles in the study that had a mean concept consistentcy

score of 61.0% or higher. Six of these 17 had a mean termi-

noloc7y consistency score of 0.0%. Only 3 had a mean termi-

nology consistency score of 10.0% or higher.

Articles with likah

/ean Terminology Coruistency Scores

Table V 6 displays the consistency scores for the

16 articles in the study that had a mean terminology consist-

ency score of 15.0% or more. The lowest mean concept con-

sistency score for this group of articles was 28.0% and 11

of the 16 articles had a mean concept consistency score of

40.0% or higher. In this group of "high" terminology con-

sistency scores, only two articles had a higher consistency

in terminology than the lowest of the concept consistency

scores.
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TABIE V - 5

ARTICLES WITH HIGH MEAN CONCEPT CONSISTENCY SCORES
(61.0 or above)

ARTICLE PACKET MEAN CONCEPT NEAE TERMINOLOGY

WMBER NUMBER CONSISTENCY SCORE CONSISTENCY SCORE

1240 1 62.5%
1096 II 74.0%
1193 III 84.0%
122 III 66.6%
1099 Iv 65.6%
0557 if 64.7%
1034 li 62.3%
0545 VII 62.2%
1039 VIII 78.0
0636 xII 66.7%
0383 xur 73.o%
0712 xv 61.0%
0398 xvI 72.5%
0742 xvi 62.7%
0250 XVII 63.3%
0909 )(VII 70.0%
0267 XXII 66.7%

0.0%
10.7%
o.o%
2.5%
1.5%
3.3%
1.5%
0.0%
0.0%
0.0%
16.3%
1.7%
10.0%
5.0%
0.0%
2.0%
1.7%



TLBLE V 6

ARTICLES WITH HIGH MEAN TERMINOLOGY CONSISTENCY SCORES
(15.0% or above)

ARTICLE PACKET MEAN CONCEPT MEAN TERMINOLOGY
NUMBER NUMBER CONSISTENCY SCORE CONSISTENCY SCORE

1094 I 56.0% 19.9%
1069 Iv 54.1% 25.7%
0073 v1 44.3% 18.9%
0047 XIII 39.5% 15.3%
0132 XIII 56.7% 16.4%
0346 XIII 42.8% 15.2%
0412 xIII 53.8% 15.0%
0044 xIv 35,8% '5.0
0383 xIv 73.0% 16.3%
o588 xv 41.00/, 19, ofit

0724 xvII 57.5% 30.0
0678 xix 28.0 15.8%
0910 )(Ix 52.0% 15.8%
0396 xxI 36.4% 29.2%
0409 xxI 40.0% 21.7%
0263 xxII 39.0% 18.6%



It sccr.ud 114ortant to try to ascertain if there was

a bias in t'le data that would have had an influer,c2 on Lhe

findings cf this study. Therefore, all of the texts ant' all

of the analysts' verbal labels for the articles that appeared

in Table V 5 (ArtIcles with high mean concept cons:Isterxy

scores) and Taole V - 6 (Articles with hi h mean terminology

consistency scores) were subjected to a gross exaThination to

se :=! if ary of the following variables could be identified as

distinguishing the articles in one table from the articles

in the other:

1. Number of verbal labels created by each analyst;

2. Number of 'name" or "name-like" verbal labels;

3. Degree of analysts' comprehPrision of text as indicated

en data gathering sheet;

4. Number of "sentence-like" verbal labels;

The presence or absence in the analysts' Verbal labels

of the concepts or terminology used in the sub-heads of the

article;

6. The presence or absence in the analysts' Irbal labels

of concepts or terminology used in the title of the article;

7. The length of the artir!le.

None of these variables could be said to be distinctive of

one group or the other.

There seemed to be no relationship between high con-

cept consistency and high terminology ocnsistency. Only one

article appears in both the high (61.0% or above) mean con-

cept consistency table and the high (15,0% or above) mean
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terminology consistency table. This is article number 0383,

Paeket XIV: Geove Douglas 14ayo and Alexander A. Longo,

"Training Tinie anl Programed Instruction", ,--curnal cf Applied

Psy11212Ez, L (February 1966) l-4. This investigator could

find no distirp-mishing charact.z..ristics in the text of the

article or in the verbol labels of the analysts that could

account for the fact that the article had both a high mean

concept consistency score and a high wean terminology con-

sistency score.

Articles with 61.0 yercentaf Points or More

Difference Between the Mean Conceal.

Consistency Score and the Mean

Termlnolor:y Consistency Score

Table V - 7 displLys the mean consistency scores of

the 13 articles in the study that had a difference of 61.0

percentage points or more between the mean concept consist-

ency scc,re and the mean terminology consistency score. All

of these articles also appear in Table V - 5 (Articles with

high mean concept consist3ncy scores). This was to be ex-

pected of course, since all the articles in Table V - 7 would

have to have a mean concept consistency score of 6l.0% or

above. None of the articles in Table V - 7 appear in Table

V - 6 (Articles with high mean terminology consistency

scores).
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TABLE V - 7

ARTICLES vIITH 61.0 OR MORE DIFFERENCE BETWEEN THE MEAN
CONCEPT CONSIST=CY SCORE .U1D THE MEAN TERMINOLOGY

CONSISTENCY SCORE

ARTICLE PACKET ivMAN CONCEPT MEAN TERMINOLOGY
NUMBER NUMBER CONSISTENCY SCORE CONSISTENCY SCORE

1240 I 62.5% 0.0%
1096 II 74.0% 10.7%
1193 III 84.0% 0.0%
1232 III 66.6% 2,5%
1099 IV 65.6% 1.5%
0557 V 64.7% 3.3%
0545 VII 62.2% 0.0%
1039 VIII 78.0% 0.0%
0636 XII 66.7% 0.0%
0398 XVI 72.5% 10.0%
0250 XVII 63.3% 0.0%
0909 XVII 70.0% 2.0%
0267 XXII 66.7% 1.7%
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rt:i ,1-1-1 15.0 Pornr-ntag2 Mints

( 7)71'-'rrf-nr!c, t c an "o!)2,_?nt i'cilLW;tetf.y.

Score and the Mean rerminology Consistency Score

Table V - 8 displays the nem consistency scores of

the 11 articlec in the study with a difference of 15.0 per-

centage points or less between the mean concept consistency

score and the mean terminology consistency score. None of

these articles appear in Table V - 5 (Articles with high

meari concept consistency scores) but two appear in Table V -

6 (Articles ifith hign mean terminology consistency scores).

These Lwo articles were Article 0678, Packet XIX: Emmet N.

Leith, "Holography -- Lenseless 3D Photography," Industrial

Resuarch (August 1966): 41-43.; and Article 0396, Packet XXI:

"Office for Scientific and Technical Information," Chemistry

in r-oitain (1967): 17-18. The texts and analysts' verbal

labels fo? articles appeafing in Table V - 3 were examined

for trhe variables listed previously, and agadn, nolle of these

varLables P.oald be said to be characteristic of this group

in particular. However, as a group, the mean concept con-

sistency scores for the articles in Table V - 8 were lower

than the mean concept consistency scores for the articles in

the s'cdudy as E., whole, 7 of the 11 articles having a mean con-

cept consistemcy score of 20.9% or less.
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ARTICLES
BETWEEN

TABLE V 8

WITH 15.0 OR LESS PERCENTAGE POINTS DIFFERENCE
THE MEAN CONCEPT CONSISTENCY SCORE AND THE MEAN

TERMINOLOGY CONSISTENCY SCORE

ARTICLE
NUMBER

PACKET
NUMBER

MEAN CONCEPT
CONSISTENCY SCORE

0872 VIII 25.8%
0960 VIII 14.9%
0294 X 14.4%
0605 XII 27.9%
0289 XII 9.4%
0112 XVIII 13.4%
0678 XIX 28.0%
0319 XX 20.6%
0502 XX 17.9%
0396 XXI 36.4%
0232 XXII 13.0%

MEAN TERMINOLOGY
CONSISTENCY SCORE

11.6%
0.0%
0.05

13.9%
2.1%

15.8%

12.8%
29.2%
7.7%



Two articles in the above table share th: -disLinetion

of beinc, the only ones in the r:tudy for which an analyst was

unable to create verbal labels. 111though the analyst,s1 in-

structions clearly stated that they could leave the data

gathering shaet blank if they felt they could not analyze an

article for concepts, apparently only one analyst felt it

necessary to do this. She did not create verbal labels for

Article 0289, Packet XII: Jean M. Porreault, "Coterminous or

Specific: A Rejoinder to Headins.s and Canons," Journal of

Documentation XXII (December 1966): 319-27; and Article

0605, Packet XII: C.X. Chow, and C.N. Liu, "An Approach to

Structure Adaptation in Pattern Recognition," IEEE Transac-

tions SSC-2 (December 1966): 73-80.

These are comparatively difficult and technical arti-

cles. However, they are not any more difficult or technical

than many other articles in the study, or even more difficult

or technical than other articles which this particular ana-

lyst had worked on in another packet.
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Validation of the Hypothesis

This study was concerned with the definition of the

term "indexer consistency" and with the use of this defini-

tion in establishing quantitative measurements of indexer

consistency.

Previous studies had defined indexer consistency in

terms of degree of replication in the index terms chosen in-

dependently by two or more indexers, or by the same indexer

at different times, to label the informational content of a

given text as a means of providing access to the tcxt. This

definition of indexer consistency presented it as an undif-

ferentiated mix in which the two steps in the indexing proc-

ess were unconsciously combined in an undifferentiated man-

ner.

The basic assumptions of this study were:

1. That indexing is an order-dependent technique in that a

concept must be perceived before it can be express(A in an

index term; and

2. That perception of concepts is a process distinct from

the process of choosing terms with which to characterize the

concepts perceived.

This study therefore postulated that indexer consist-

ency should be defined as having two parts:

1. Indexer cunsistency in perception of indexable matter



(consistency in choice of subject concepts); and

2. Ind.ox(,.r consistency in choice of term with which to

label the indexable natter perr.eive,d.

In the interests of clarity, thr ughout this study,

the second part of "indexer tcnsistency" has been referred

to as indexer consistency in choice of terminology. Use of

this terminological label in this way is consistent with its

use in previous studies, where it represented an undifferen-

tiated mix of concept and words, and has been useful for the

purposes of this study. It is necessary to maxe clear, how-

ever, that form and function combine in index terms, as in

language in general, so that although a concept may be sep-

arated from the term used to describe it and may exist in a

non-word form as exemplified by a non-word symbol, or may be

characterized by more than one terminological label, the

words in an index term, by definition, represent the concept

they are meant to characterize in the term, although they

may also be used to characterize other concepts in other

terms.

In the index term itself, therefore, the form of the

word and the function of the word are combined. The function

of the index term is to represent the concept. The form of

the index term is the actual word or words used. Therefore,

in this study, "indexer consistency in choice of terminology"

represents what was referred to in previous indexer consist-

ency studies as "indexer consistency", and may be thought of

as an overall measurement that combines both kinds of con-
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sistency. The separation of this kind of indexer consist-

ency from indexer consisteney in choice of concepts has been

the focus of this study.

The hypothesis to be tested was that the degree of

jndexer consistency in the perception of indexable matter

can be measured separately from and will be different in

extent from the degree of indexer consistency in the termi-

nology chosen to characterize that iL.-exable matter.

Because indexing is an order dependent process, in

that indexable concepts must be perceived before they can be

expressed in words, there was no expectation that indexer

consistency in choice of terminology would exceed indexer

consistency in perception of concepts. Two possibilities

remained:

1. That indexer consistency in choice of terminology would

equal indexer consistency in perception of concept; or

2. That indexer consistency in choice of terminology would

be less than indexer consistency in perception of concept.

If -6he findings of this study had been that overall

indexer consistency that is, what has been called indexer

consistency in choice of terminology, was equal to or only

marginally less than indexer consistency in perception of

concept, the study might have been inconclusive, and the

hypothesis not substantiated. However, in this study, for

500 of the 550 articles in the sample, there was a difference

of 21.0 percentage points or more between the mean overall

indexer consistency as represented by the terminology con-

sistency score and the mean indexer consistency in perception
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of concept score. In only five articles was the difference

.)etwcen those two scores less than 10 percentage points.

Thus, the consistency with which the analysts identi-

fied ccncepts in thc articles was always significantly

higher than the consistency with which they chose terminol-

ogy to characterize the concepts they perceived. This was

true for each of the 550 articles in the study and for all

of the analysts in the study.

Each packet of 25 articles presented the above pat-

tern. It did not vary with variations in the education or

workexperience of the analysts, with the contents of the

packets, or with the categorizers who established concept

caLegories. Each grouping of articles (those with "high"

mean con:.:ept consistency; "high" mean terminology consist-

ency; "high" difference between meLn concept consistency and

mean terminology consistency; mid "lowm difference between

mean concept consistency and mean terminology consistency)

contained articles from many different packets.

"Low" mean concept consistency scores and "low" mean

terminology consistency scores were not compared since 512

of the 550 articles had a mean terminology consistency score

of 10.9% or less, while only 1 of the mear., concept consist-

ency scores fell in this category.

Because no official list of terminology was given to

t-a indexers, a high degree of consistency in choice of ter-

mj.nr,logy was not expected. On the oth(lr hand, all of the in-

dexers had been educated in the same subject discipline and
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thLroofore had a common professional voabulary; all were

told to be not generic in thcir choice of terns;

and the degree of difference between the mean concept con-

sistency scores and the mean terminology consistency scores

(more than 21.0 percentaae point for 500 of the 550 arti-

cles) was a gross difference.

The instructions given the indexers on how to choose

indexable matter from text were more explicit than the in-

structions given them for.choice of terminology, but the in-

structions did not indicate either what kind of concepts

were to be considered indexable or the number of concepts

that should be identified for each article.

The indexers were told to be exhaustive, not i.alec-

tive, in their choice of indexable concepts. They were told

to name all the concepts in each article on which useful in-

formation was given. They were given a generalized context

for their work: a library or information center containing

materials on information science, documentation, and librar-

ianship.

Given the large differences shown by the data, and

making allowances for possible statistical error, it appears

evident that the two indexing steps studied are, as Bernier

and others have noted, distinct; that they can be measured

separately; that they differ significantly in degree of con-

sistency; and that the definition and measurement of indexer

consistency should reflect this.

The experimental instruments and methods used in this

study were not highly precise in the statistical meaning of
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the word, however, they were statistically accurate. The

findings show such a large difference between degree of

intnr-induxer consistency in perception of indexable 'matter

and degree of inter-indexer consistency in choice of termi-

nology with whIch to describe the indexable matter perceived,

that there seems to be no question that these are separate

entities and can and should be considered separately. Higher

precision, although deGirable, is not necessary for the pur-

poses of this study.

Inter-indexer consistency in choice of concept and

inter-indexer consistency in choice of terminology have not

been serwately considered in previous consistency studies

nor have they been separately measured in the past. The

point of this study was to do so. The need for the devising

of more precise instruments of measurement and for further

research in this area is evident.
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CHAPTER Vi

SUMMARY, CONCLUSIONS, AND IMPLICATIONS OF THIS STUDi

LlymlanE1211.1_21111ag.

This s tudy was concerned with the definition of the

concept known as "indexer consistency" and with the use of

this definition in the quantitative measurement of indexe*r

consistency.

Previous studies laad defined indexer consistency as

equal to the quantitative measure of the degree of match or

replication (however this was defined) in the terminology

chosen independently by two or more indexers, or by the same

indexer at different times, to characteri.ze the concepts the

indexer(s) had perceived as indexable matter in the text.

Although analyses of the indexing process include

these two major steps:

1. The identification of indexable matter in texts; and

2. The characterization of this indexable matter in words;

previous studies of indexer consistency do not explicitly

consider these two parts of the indexing process separately.

They make no explicit distinction between them in their final

measurement of indexer consistency, although some of the stu-

dies show an awareness of the distinction between the two

parts in their varying definitions of what may be considered
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a "match" in terminology. The effect of this is that previ'-

ou of indexer consistency result in indexer

consistency scores that commingle, Ln an uncontrolled and

undifferentiated way, the two aspects cf the indexing proc-

ess. Indexer consistency in perception of indexable concepts

in texts and indexer consistency in choice of terminology

with which to characterize the indoxable concepts perceived

are not measured or expressed as separate parts of the prob-

lem of indexer consistency.

This study postulated:

1. That indexer consistency should be defined as consisting

of two diltinct parts:

a. Cxlsistency in identification of indexable matter

(perceptim of concepts in texts); and

b. Consistency in choice of terminology with which

to label and communicate the concepts perceived;

2. That these can be me3ured separately;

3. That there 14111 oe a gross difference in the degree of

each; and

4. That :Indexer consistency scores should be determined by a

planned use of both measurements.

For bhe purposes of this study, a test situation was

established in which 550 journal articles concerned with

topics in the field of library and information science were

analyzed for indexable concepts by a group of indexers whose

education and work experience had been in this field.

142
143



Each article was analyzed by 5 people, a total of

2750 analyses in all. The verbal labels that the:70 iidexers

created to characterize the concepts they perceived in the

article were then examined.

The verbal labels were examined in order to establish:

l. The degree of replication in the terminology used to

characterize the concepts the analysts had perceived in the

text; and

2. The degree of replication in the concepts perceived.

This was done by:

1. A word-for-word comparison of terminology (in accordance

with a 0-yrinition of "match" in terminology as given in Chap-

ter III); and

2. The establishment of concept categories based on synonymy

and the mathematical concept of the fuzzy set (also described

in Chapter III).

Similar mathematical formulas were used to arrive at

separate measures for the degr:e of inter-indexer consist-

ency in perception of concepts and the degree of inter-

indexer consistency in choice of terminology with which to

describe the concepts perceived.

The objective was to discover whether there would be

a salient difference between the degree of inter-indexer con-

sistency ln perception of concepts and the degree of inter-

indexer consistency in choice of terminology with which to

chhracterize the concepts perceived.

The statistical findings of this study show that

there is a material degree of difference between the consist-
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ency with which these analysts perceived indexable matter in

the texts analyzed and the degree of consistency or replica-

tion in the terms with which they characterized or communi-

cated these ccncepts. Degree of consistency in choice of

concept was always significantly higher than degree of con-

sistency in choice of terminology. In 500 of the 550 arti-

cles, it was 21.0 percentage points or more higher.

Scores of mean inter-indexer consistency in choice of

terminology ranged from 0.0% to 30.0%. There were 181 arti-

cles, at least 2 in each packet, for which the mean termi-

nology consistency was 0.0%. Of the 550 articles in the

study, 512 had a mean terminology consistency score of 10.9%

or less; only one had a mean concept consistency score as

low as this.

Scores of mean inter-indexer consistency in percep-

rion of concepts ranged from 9.4% to 84,09.. Of the 550 ar-

ticles in the study, 525 had a mean concept consistency score

of 21.0% or more. Two hundred fourteen had a mean concept

consistency score of 41.0% or more.

Although it is relatively easy to establish criteria

and define what is meant by "replication of terminology",

establishing criteria and a definition of what is meant by

"replicaticn of concept" is comparatively difficult. This

has not been consciously attmpted in previous indexer con-

sistency studies. The attempt to do so here does not repre-

sent a situation unique to studes of indexing methodology,

however. Studies of other asp(cts of indexing technology in

145144



which attempts were made to establish concept-based catego-

l'iJ2 of syL,onymous toms, or of terms and thei -:. logical

equivalents, have resulted in concept categoris which en-

compass terms with smaller degrees of relatedness than was

required of the terms in the concept categories established

for this study. In addition, even though exact replication

of concept categorizationsby different categorizers was not

expected, the results of this study show that substantial re-

plication of the pattern of statistical results of categori-

zations done by different categorizers may be expected.

The findings of this study lead to the conclusions

that:

1. The presently accepted definition of indexer consistency

should be changed to include explicitily.both indexer consist-

ency in perception of concept and indexer consistency in

choice of terminology (overall indexer consistency);

2. ":easurements of indexer consistency should be composed

of either

a. Two scores: consistency in perception of concept

and consistency in choice of terminology, or

b. One score in which both of these measures are

consciously included, with each, perhaps, being weighted sep-

arately.

Implications of this Study,

The focus of this study has been on problems of in-

dexer consistency. Its thesis is based on the fact that

previous work on the definition of indexer consistency and
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the construction of quantitative measures fur indexer con-

sistenc liave not formally differentiated between the effects

of two bas.L:.aly different variables: consistency in the

choice of indexable concepts in the text, and consistency in

the verbal expression of the concepts so distinguished.

It is important to note that a measure of indexer

consistency that combines these two variables without differ-

entiating them may be quite valuable to the user or producer

of a particular index. However, in investigations of the

problem of indexer consistency outside the context of a spe-

cific working situation, it seems reasonable to try to ap-

proach the problem in relation to a more general indexing

methodology and theory, the type of methodology and theory

exemplified by the descriptions of the indexing process that

have been cited earlier. This is what has been done here.

The inter-indexer concept consistency scores found

in this study compare well with those of previous studies

which stated that they measured terminology consistency, but

which actually measured an undifferentiated "indexer consist-

ency" including both consistency in terminology and consist-

ency in perception of concept.

The consistency scores given in studies in which a

!I match" in terminology was defined fairly rigorously, ranged

near the terminology consistency scores for this study. In

studies which defined a match in terminology to include hier-

archically related and synonymous terms and achieved a "match"

in terminology through fairly substantial regularization of



the terminology, the consistency scores were roughly compa-

rable to the coneept consistency scores for this study.

It seems evident that in almost all reported indexer

consistency studies, the designer of the study felt that an

exact, character-for-character match in terminology was not

a 'satisfactory" measure of indexer consistency. In one

sense, this may represent an attempt to allow for terminolo-

gical or verbal inconsistency in expressing consistently

identified concepts, though this idea is not so expressed in

any of the studies cited.

Writers of previous studies who stated that they

defined indexer consistency as consistency in choice of ter-

minology, seemed not to be satisfied with a rigorous defini-

tion of "match" in terminology, but modified their defini-

tion to include varying degrees of "match", some of which

were based on synonymy or hierarchal relationships. This

partly accounts for the wide variation in their statistical

findings and also accounts for the difficulty other investi-

gators have found in trying to use their results as the basis

for further research.

It is probable that if the analysts in this study

had been given a list of terms, each of which precisely and

unambiguously defined a concept in the articles they were

asked to analyze, and had been required to use these terms

to characterize the concepts they perceived, that the scores

for terminology consistency would have been higher. No list

of terms was given to them and they were explicitly instructed
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that the verbal labels they crbated did not have to conform

to any standard list of corms, although, if the ecialysts

felt that it was appropriate, they could use terms from a

standardized list or in a standardized form. No one actually

used a standardized list, but it seems likely that remembered

standardized forms of terms were used.

Vocabulary control, as exemplified by lists of terms

authorized for use in a given system, is onP of the method-

ological tools used to standardize index terminology. Vocab-

ulary control may or may not have an effect on consistency

in indexers' choice of terminology. However, if there is a

list of authorized terms from which the indexers must choose,

the probability of their choosing matching terms (however

this is defined) would seem to be increased. The effect, if

any, that a list of authorized terms would have on consist-

ency in indexers' perception of concepts Is Ez yet unknown.

In the study reported on here, no attempt was made to

relate index quality to indexer consistency. The relation-

ship, if any, between these two aspects of indexing has

not been objectively established as yet and no attempt

is made to do so here. Likewise, there was no attempt

to distinguish between "significant" terms and concepts

and "non-significant" terms and concepts. Indeed, there was

no attempt to distinguish between what should or should not

have been considered indexable matter for each text, and

therefore, no judgements were made as to the quality of the

indexing. The major objective of the study was simply to
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record, compare, and analyze the concepts and the words used

to record the concepts, that were perceived in the texts of

the articles by the analysts employed in the study.

Implications of this Study for Thesaurus Construction

and for Instructions to Indexers for the Use of Thesauri

Thesauri are lists of terms acceptable in a given in-

formation system, or terms perceived as appropriate for a

given subject area. They also may contain definitions of the

terms listed, scope notes, and a syndetic (cross reference)

apparatus for the display of relationships. In practical use,

thesauri also often serve the function of outlining and delim-

iting the concepts that are perceived by the makers and users

of the thesaurus as lying within the area covered by the in-

formation system of which the thesaurus is a part.

A concept represented by a term in a thesaurus auto-

matically becomes, in the mind of the indexer, an indexable

concept for the information system of which the thesaurus is

a part. The reverse of this, that a concept not represented

by a term in the thesaurus will automatically not be per-

ceived as an indexable concept, may or may not be true. In

information systems where the indexer may add terms to the

list of terms in the thesaurus relatively freely, this is al-

most certainly not true. But the extent to which: if at all,

the listing of terms in a thesaurus affects the indexers' per-

ception of what concepts in a text are indexable concepts is

an area as yet unexplored. Will a "peripheral" concept be

perceived more readily if it is represented by a term in the
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thesaurus? Will "new" concE_Tts those as yet not represented

by a Lem in the thesaurus, be perceived more slowly because

they are not listed?

Thesauri also often cause a sort of "pigeon-holing"

effect. That is, indexers .bittempt to fit the concepts they

perceive in a text into the pigeon-holes established by the

terms in the thesaurus. They perceive a concept and then

try to find a term in the thesaurus with which to character-

ize it. Thus, there may be some loss in the accuracy or

exactness with which a concept is characterized, but there

is likely to be a gain in overall terminological consistency

for the information system of which the thesaurus is a part.

Instructions to indexers on how to use a particular

thesaurus (if written instructions al'e given) usually are

concerned with application of the terms in the thesaurus and

use of the syndetic apparatus. Instructioni are usually

scanty and there are usually no explicit rules defining what

kinds of concepts should or should not be considered as in-

dexable. In most thesauri, the only rules given (if any are

given aside from the syndetic structure itself) are rules as

to how to choose terms with which to label concepts, once

they have been perceived as indexable, and how to structure

the terms once chosen.

This study has demonstrated that the indexing proc-

ess may be separated into the components: 1) percention of

indexable concepts; 2) expression of those concept: JI ,4ords.

These two aspects of the indexing process should be consiftered
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separately in the construction of a thesaurus, and they of-

ten are. Information scientists or librarians working to

build a list of authorized terms, attempt to provide terms

for all the concepts they perceive as being relevant to the

areas to be covered by the thesaurus, and also to establish

and define terms expressing these concepts that will allow

for effective and efficient indexing. Instructions on the

use of the terms in the thesaurus should also refer to both

components of the indexing process. The effect that thesauri

themselves or instructions to indexers on the use of thesauri

might have on indexer performance in either of the above com-

ponents of the indexing process is an area in which more re-

search is needed.

Implications of this glacizfor_In22z1nL_Research

It is hoped that this study will help re-focus the

attention of research workers and other personnel in library

and information science on the importance of concepts in the

process of indexing. Much of the recent research in indexing

has concentrated on the grammar, morphology, linguistic, and

statistical relationships of terms and not on the concepts

represented by the word, phrase, or sentence.

One word can have many shades of meaning; one "mean-

ing" can be characterized by many verbal labels. "Language

enters into . .
conceptual representation only in a naming

capacity. . . .":1 This study has shown that there will be

1Roger C. Schank, The Use of Conce tual R9lations in
Content Anal sis and Data Base Stora e (Austin, Texas: Tracor,

Inc., 19.. u 992
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more agreement on what oncepts have been discussed in a

text than would be obviou,. simply from the words used to com-

municate those concepts. One cannot assume, as some investi-

gators have, that separate words or phrases chosen from the

matrix of a sentence will adequately represent the informa-

tion content of that sentence.

It is a mistake to assume that a word, or a phrase, con-
tains information in the same snise in which a statement
does . . . the information content of a statement is
not the sum, or combination, of ths information content
of its constituent phrases . .

The words or phrases in the sentence, if taken one by one,

may result in a different informational "meaning" than if the

sentence had been considered as an organic whole with the re-

lationships of the concepts that the words represent still

intact.

Although, in many instances, in indexing, we destroy

the relationships between concepts in a texi when we estab-

lish separate terms for each concept, it is still the con-

cept that bears the meaning, not the words used to lapea the

concept.

An example of this is the homograph. For instance,

the word "abstract". It can represent many different con-

cepts:

1. A theoretical, non-pragmatic, or non-concrete entity;

2. An abstruse entity not easily understood;

2Y Bar-Hillel, "A Logician's Reaction to Recent
Theorizing on Information Search Systems," American Doculen-
tation VIII (April 1957): 105-6.
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3. A statement summarizing the important points of a given

text;

4. The concentrated essence of a larger whole;

5. An entity thought of or stated without 'reference to a

specific instance or application;

6. A genre of painting.

The form of the word "abstract" (its spelling) does not

change with the change in meaning.

Therefore, in addition to research on the frequency

or structure of the physical word, phrase, or sentence, it

would seem that research on the concept, the indexable con-

cept, should be pursued.

What distinguishes an indexable concept from a non-

indexable concept? How do indexers perceive indexable matter?

Can the concept "an indexable concept" be defined? Can it be

defined in the abstract or may it only be defined in the con-

text of an actual indexing situation?

Can rules and definitions be established that will

act as guidelines to indexers in the choice of indexable mat-

ter and will these rules make indexers more consistent (pre-

dictable) in the kinds of concepts they perceive as index-

able?

All of these questions ha.v/ been posed before. The

investigation reported here makes clearer the potential value

of such studies.
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Im lications of this audl' for Tests of Yndoxiaa

TJanr-ual and 7ndn;:inr: -tnm Effoctivencss and Effiedency

Tests and comparisons of indexing systems like those

in the Cleverdon studies3, those reported in Lancaster and

Mills4 J.A. Schulle-c's study5 or some of the more recent

studies evaluating published indexes reported by Lancaster

and Gillespie6, seem to show that indexing systems differ in

effectiveness or efficiency by a comparatively small degree.

If this finding is provisionally accepted as fact, is it not

reasonable to suppose that inter-indexer inconsistency in

perception of concepts, in conjunction with the already rec-

ognized phenomenon of inter-indexer inconsistency in termi-

nology would have an effect great enough to influence these

results significantly?

It is interesting to note that Cleverdon clearly

recognized the indexing process as being composed of the two

steps that form the basis for this study. He states, of the

3Cyril Cleverdon, ASLIB Cranfield Research Project:,
Re ort on the Testin and Anal sis of an Investi ation into
the Comparative Efficiency of Indexin S stems Cranfield,
England: College of Aeronautics, October 19)2

F.W. Lancaster and J. Mills, "Testing Indexes and
Index Language Devices: the ASLIB Cranfield Project, Ameri-
can Documentation XV (January 1964): 4-13.

5J.A. Schullr, "Experience with Indexing and Re-
trieving by UDC and Uniterms," ASLIB Proceedin s XII (Novem-
ber 1960): 372-89.

6F.W. Lancaster and C.J. Gilleapie, "Design and Eval-
uation of Information Systems," Annual Review of Information
Science and Technology, V (1970): 53-57.
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second step of the indexing process,"if the concept is cor-

rectly translated Into the descriptor language, it is capable

of being retrieved whatever descriptor language is usedP7

Cleverdon was testing the "operating efficiency" of

the indexing systems he investigated. He did not intend to

concern himself with the first part of the indexing process

(perception of concepts). However, because of the gross

statistical differences found in the study reported on here

between indexer consistency in lorcepton of concepts and

overall indexer consistency as expressed in consistency in

terminology, it would seem necessary that future tests of

indexing systems should consciously include indexer percep-

tion of concepts as one of the variables in the investiga-

tion. Certainly the differences between the retrieval capa-

bilities of the systems Cleverdon studied were statistically

small and might have been significantly different if indexer

consistency had been one of the variables in the study.

Implications of this StIlly_f2r_DEIDIafillaLlg

Indexinz Methodoloa

The most important implication of this study is that

the indexing process is indeed a two part, order-dependent'

process. It is possible to distinguish between these parts

and examine each independently of the other. Since they are

order-dependent, the first step, the identification of index-

able concepts, provides the foundation on which the second

7Cleverdon, op. cit., p. 97.



step, the choice of terminology, rests. It is possible to

improve the 1,3ve1 of consistency for the second step without

improving the level of consistency of the first step. How-

ever, improvement of the level of consistency in the first

step would have the effect of raising the attainable level

of consistency for both steps. Since these two steps are

order-dependent, the level of consistency of the second step,

the choice of terminology, can not be higher than the level

of consistency of the first step, the perception of indexable

natter. At best, they may be equal.

If we could be sure that indexers would display per-

fect consistency in their choice of terminology (100% con-

sistency in choice of terminology) the overall consistency

with which they could assign index terms to a given text

would still depend on the consistency with which they per-

ceived the indexable concepts in that text. For example,

hypothetically, let us say that for a given text, there are

20 indexable concepts that might be perceived by an indexr.

If indexer A perceived concepts 1-10 and indexer B perceived

concepts 11-20, the inter-indexer consistency in perception

of concepts would be 0.0% although each would have perceived

50.0% of the concepts in the text. Their consistency in ter-

minology would likewise probably be 0.0% since they would not

be characterizing the same concepts.

Now, let us suppose, that of the 20 possible index-

able concepts in the text, indexer A perceives 15 and index-

er B perceives 15. They each perceive concepts 1-10 but in
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addition, indexer A perceives concepts 11-15 and indexer B

p:-Jrecives concepts 16-20. Using the formula for concept

consistency described in Chapter III of this study, the

inter-indexer consistency in choice of concept would be

10/20 or 50.0%. If indexex A and indexer B each used the

same terms to label the cmcepts they had perceived in com-

mon, the inter-indexer level of consistency in choice of ter-

minology for the text could still only reach 50.0% since

there would always remain the 50% of the concepts in the text

that had been perceived by one but not the other.

If, however, they had attained 75.0% inter-indexer

consistency in perception of concepts, that is, each had per-

ceived concepts 1-15, but indexer A had additionally perceived

concepts 16-18 and indexer B had perceived concepts 19-20,

the attainable level of consiency in choice of terminology

would likewise have been raised to 75.0%. This is one reason

why more research on indexer perception of concepts in texts

is necessary. Raising the level of step one raises, by defi-

nition, the attainable level for step two.

There is another aspect to this problem that deserves

mention here, also. Let us again suppose a hypothetical

situation in which there are 20 indexable concepts in a given

text. Let us suppose that indexer A perceives concepts 1-10

and indexer B also perceives concepts 1-10. They are 100%

consistent in their perception of indexable matter. Let us

also suppose that indexer A and indexer B each choose "match-

ing terms" to characterize the concepts they perceive. They
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have achieved 100 consistency in termin(:7oy. However,

thnre r(3mains 50; of the posible indexable concepts in the

text, concepts 11-20, that have been neither perceived nor

expressed by these indexers. They would not have provided

index access points for concepts 11-20. A concept that is

not perceived as indexable can not, by definition,be assigned

an index term.

A user requiring information on concepts 11-20 would

have no way of knowing that this text contained information

on them. The attainable level of indexer-user consistency

(an area not investigated in this study) could not be higher

than 50.0% even though inter-indexer consistency would be

100. If indexer consistency in perception of concept could

be raised, it may be assumed that attainable indexer-user

consistency would be improved as well.

The problem of inter-indexer, intra-indexer, and in-

dexer-user consistency in the perception of concepts in texts

is a problem that is still relatively unexplored. This may

be because the problem of indexer consistency has not before

been overtly separated for study into its two components,

consistency in perception of concept and consistency in

choice of terminology.
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BIOGRAPHICAL INFORMATION ON ANALYSTS

ANALYST'S NAME:

EDUCATION: (Please check all that apply.) .

Master's degree in library science

Master's degree in other subject field

Doctoral degree in other subject field

Bachelor's degree only

Undegraduate major study area was

Graduate study was in the area of

Is this your first semester in library school? Yes

No

WORK EXPERIENCE: (Please check all that apply.)

Have you worked in a library or done library-related or

"library type" work? Yes , No

If yes, how many years? Less than 1

4 or more

What did the work involve?

Mainly clerical tasks

Reference

Cataloging and/or classification

Administration

Teaching
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Research

k:ubject analysis of written material

Acquisitions

Automation

Circulation

Indexing

Abstracting

Other (Please specify.)
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INSTRUCTIONS FOR ANALYSTS

For the purposes of this study, you wiii be given

vavious journal articles to read. After you read each ar-

ticle, you will be asked to identify the concepts discussed

in the article and write the name of the conept on a data

gathering sheet.

Imagine that you are analyzing the article for an

information center and library containing material on in-

formation science, documentation and librarianship.

What you are being asked to do is to identify

concepts in the article and write them down by name in the

words you would ordinarily use to name the concept. They

do not have to be the words used by the author. They do

not have to conform to any established indexing language

or system of subject headings. They sh.ould be words or

phrases that you would use to identify the concepts in the

article. For convenience, I call these words or phrases

"verbal labels." Verbal labels define a concept in words.

Your objective should be to name all the concepts in each

article on which useful information is given.

Each verbal label should identify one concept

only.

Each concept should be characterized by a separate

verbal label.
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Each verbal label should reflect the exact concept

in the article. For instance, if the article is about

"Airedales", you would use the verbal label "Airedales",

not the verbal label "Dogs."

Many people feel it is possible to analyze an ar-

ticle for concepts without being able to understand every-

thing written in the article. In other words, you may be

able to indicate what concepts are being discussed in an

article without knowing what is being said about the ar-

ticle whether or not you understand what is being said

about the concepts. Of course, if you do not understand

what concepts are being discussed, you may leave the data

gathering sheet blank. Please be sure to indicate on the

bottom of the data gathering sheet whether you understand

the article completely, in part, or not at all.

Please do not write on the articles. Write on the

data gathering sheets.
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Analyst's name:

DATA GATHERING SHEET

VERBAL LABELS FOR ARTICLES

Journal article number:

Subject labels:

Please check one:

I understood this article completely ,.in part

not at all
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INSTRUCTIONS FOR CATEGORIZATION

Place the five data gathering sheets for an ar-

ticle in a folder. Label the folder with the number of

the article.

Read the first verbal label of the first analyst.

Decide what concept categories need to be es-

tablished for the concept(s) in the first verbal label.

Establish them and write them out on the inside of the

folder, for example:

A Circulation systems

B Mechanization

Cail these concept categories "A", "B", "C", etc.,

in order, with no attempt to establish relationships

between them.

Read all the verbal labels created by all the

analysts for the article. Decicle which verbal _Labels,

if any, contain concepts that might be placed under ca-

tegory "A" and write "A" next to these verbal labels.

Do the same for category "B", "D", etc., creating

new concept categories where necessary and returning to

search previously searched verbal labels when a new ca-

tegory has been established.

Proceed until all concepts in all of the verbal

labels for all of the analysts for the article have been
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ven category labels and all verbal labels have been

searched for all concept categories.
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EXPLANATION OF FORMATION OF PRINT-OUT

article number

category identification
symbol

concept category
label

1166

A. CHEMICAL COMPOUNDS

1 1166 DCBA CHEMICAL COMPOUND
RETRIEVAL AND DATA
SYSTEMS

analyst's
identification

number

article number

concept categories
within which this
verbal label falls
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1166
A. CHEMICAL COMPOUNDS

1 1166 DCBA CHEMICAL COMPOUND
RETRIEVAL AND DATA
SYSTEMS

RETRIEVAL SYSTEMS

1 1166 DCBA CHEMICAL COMPOUND
RETRIEVAL AND DATA
SYSTEMS

1 1166 KBJHI LIFE SCIENCES RESEARCH
AREA OF STANFORD
RESEARCH INSTITU TE'S
INFORMATION STORAGE AND
RETRIEVAL SYSTEM FOR
CHEM STRUCTURES

1 1166 MKB RETRIEVAL SYSTEM FOR
SMALL COLLECTIONS OF
CHEMICAL STRUcTURES

3 1166 BK CHEMICAL STRUCTURE
RETRIEVAL SYSTEMS

C. DATA SYSTEMS

1 1166 DCBA CHEMICAL COMPOUND
RETRIEVAL, AND DATA
SYSTEMS

3 1166 JDC
3 1166 CSUKM

CHEMICAL DATA STORAGE
SMALL COLLECTIONS OF
CHEMICAL STRUCTURES?
COST OF AUTOMATED DATA



3 1166 RFDE

1 /66 XRE

PERMUTED CHEMICAL LINE
NOT A T I ONS
PERMUTED NOTATION
PROGRAMS

8 1166 ESRD CHEMICAL NOTATION,
MACHINE PERMUT ING OF

8 1166 UYERD CHEMICAL NOTATIONS,
PERMUTED. T MF-COST DATA

8 1166 NEH SRI PERMUTED INDEX USE
OF

F . L INC NOTATIONS

1

1

4

1166

1166

1166

RGFDE

RFL

RFSL

PERMUTED CHEMICAL LINE
NOTAT IONS IN TABULATED
LISTS
IISWESSCR L I NE NOT AT ION

WI SWESSER LINE NOT AT ION,
STUDY OF AUTOMAT ION

4 1166 DORFE PERMUTED L INE NOTATI ON

IN ORGANIC CHEM I STRY

2 1166 RF L INE NOTATION

3 1166 RFDE PERMUTED CHEMICAL LINE
NOTATIONS

1166 RFL WI SWESSER L I NE NOTATION
SYSTEM

G. TABULATED LISTS

1 1166 RGFDE PERMUTED CHEMICAL LI NE
NOTAT IONS IN TABULATE()
LISTS



H. STANFORD RESEARCH INSTITUTE

1 1166 KBJHI LIFE SCIENCES RESEARCH
AREA OF STANFORO
RESEARCH INSTITU TE'S
INFORMATION STORAGE AND
RETRIEVAL SYSTEM FOR
CHEM STRUCTURES

1 1166 NEH SRI PERMUTED INDEX

2 1166 H STANFORD RESEARCH
INSTITUTE

3 1166 SKQH STANFORD RESEARCH
INSTITUTE, ORGANIC
STRUCTURE FILE AUTOMATION

8 1166 NEH SRI PERMUTED INDEX, USE
OF

I. LIFE SCIENCES RESEARCH AREA OF SRI

1 1166 KBJHI LIFE SCIENCES RESEARCH
AREA OF STANFORD
RESEARCH INSTITU TE'S
INFORMATION STORAGE AND
RETRIEVAL SYSTEM FOR
CHEM STRUCTURES

J. INFORMATION STORAGE AND RETRIEVAL SYSTEMS

1 1166 KBJHI LIFE SCIENCES RESEARCH
AREA OF STANFORD
RESEARCH INSTITU TE'S
INFORMATION STORAGE AND
RETRIEVAL SYSTEM FOR
CHEM STRUCTURES

2 1166 J COLLECTING C STORING

3 1166 JOC CHEMICAL DATA STORAGE
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3 1166 RFDE PERMUTED CHEMICAL LINE
NOTATIONS

3 1166 XRE PERMUTED NOTATION
PROGRAMS

8 1166 ESRD CHEMICAL NOTATION,
MACHINE PERMUTING OF

8 1166 UYERD CHEMICAL NOTATIONS,
PERMUTED, TIME-COST DATA

8 1166 NEH SRI PERMUTED INDEX, USE
OF

F. LINE NOTATIONS

1 1166 RGFDE

1 1166 RFL

4 1166 RFSL

4 1166 DORFE

2 1166 RF

3 1166 RFDE

3 1166 RFL

G. TABULATED LISTS

PERMUTED CHEMICAL LINE
NOTATIONS IN TABULATED
LISTS
WISWESSER LINE NOTATION

WISESSER LINE NOTATICN,
STUDY OF AUTOMATION
PERMUTED LINE NOTATION
IN ORGANIC CHEMISTRY

LINE NOTATION

PERMUTED CHEMICAL LINE
NOTATIONS
WISWESSER LINE NOTATION
SYSTEM

1 1166 RGFDE PERMUTED CHEMICAL LINE
NOTATIONS IN TABULATED
LIST$

179
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K. CHEMICAL STRUCTURES

1 1166 KBJNI LIFE SCIENCES RESEARCH
AREA OF STANFORD
RESEARCH INSTITU TE'S
INFORMATION STORAGE AND
RETRIEVAL SYSTEM FOR
CHEM STRUCTURES

1 1166 MK8 RETRIEVAL SYSTEM FOR
SMALL COLLECTIONS OF
CHEMICAL STRUCTURES

2 1166 K CHEMICAL STRUCTURES

3 1166 BK CHEMICAL STRUCTURE
RETRIEVAL SYSTEMS

3 1166 CSUKM SMALL COLLECTIONS OF
CHEMICAL STRUCTURES,
COST OF AUTOMATED DATA

3 1166 SKOH STANFORD RESEARCH
INSTITUTE, ORGANIC
STRUCTURE FILE AUTOMATION

8 1166 NK CHEMICAL STRUCTURES,
COMPUTER INDEX OF

L. WISWESSER

1 1166

4 1166

NOTATION

RFL

RFSL

WISWESSER LINE NOTATION

WISWESSER LINE NOTATION,
STUDY OF AUTOMATION

2 1166 RL WISWESSER NOTATION

3 1166 RFL WISWESSER LINE NOTATION
SYSTEM

8 1166 RL WISWESSER NOTATION
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M. SMALL COLLECTIONS

1 116& MKB RETRIEVAL SYSTEM FOR
Sti.ALL COLLECTIONS OF
CHEMICAL STRUCTURES

2 1166 M SMALL COLLECTION.

3 1166 CSUKM SMALL COLLECTIONS OF

N. INDEX

1 1166 NEH

CHEMICAL STRUCTURES,
COST OF AUTOMATED DATA

SRI PERMUTED INDEX

4 1166 TNEODSP SCIENCE INFORMATION,
AUTOMATION, CHEMISTRY,
ORGANIC, PERMUTED INDEX
STUDY. 1966

8 1166 NK CHEMICAL STRUCTURES,
COMPUTER INDEX OF

8 1166 NEH SRI PERMUTED INDEX, USE
OF

O. CHEMICAL NOTATION ASSOCIATION

1 1166 0 CHEMICAL NOTATION
ASSOCIATION

P. SCIENCE INFORMATION

4 1166 RODP SCIENLE INFORMATION,
CHEMISTRY, ORGANIC,
NOTATION SYSTEMS

4 1166 TNEODSP SCIENCE INFORMATION,
AUTOMATION, CHEMISTRY,
ORGANIC, PERMUTED INDEX -
STUDY. 1966



0. ORGANIC

4 1166 RQDP SCIENCE INFORMATION,
CHEMISTRY, ORGANIC,
NOTATION SYSTEMS

4 166 DORFE PERMUTED LINE NOTATION
IN ORGANIC CHEMISTRY

4 1166 TNEODSP SCIENCE INFORMATION,
AUTOMATION, CHEMISTRY,
ORGANIC, PERMUTED INDEX -

STUDY. 1966

3 1166 SKOH STANFORD RESEARCH
INSTITUTE, ORGANIC
STRUCTURE FILE AUTOMATION

R. NOTATION SYSTEMS

1 1166 RGFDE PERMUTED CHEMICAL LINE
NOTATIOAS IN TABULATED
LISTS

1 1166 RFL WISWESSER LINE NOTATION

4 1166 RODP SCIENCE INFORMATION,
CHEMISTRY, ORGANIC,
NOTATION SYSTEMS

4 1166 RFSL WISWESSER LINE NOTATION,
STUDY OF AUTOMATION

4 1166 DORFE PERMUTED LINE NOTATION
IN ORGANIC CHEMISTRY

2 1166 RL WISWESSER NOTATION

2 1166 RF LINE NOTATION

3 1166 RFDE PERMUTED CHEMICAL LINE

NOTATIONS
3 1166 RFL WISWESSER LINE NOTATION

SYSTEM
3 1166 XRE PERMUTED NOTATION

PROGRAMS

8 1166 ESRD CHEMICAL NOTATION,
MACHINE PERMUTING OF



8 1166 OYERD CHEMICAL NOTATIONS,
PERMUTED, TIME-COST DATA

8 1166 RL WISWESSER NOTATION

S. AUTOMATION

4 1166 RFSL WISWESSER LINE NOTATION,
STUDY OF AUTOMATION

4 1166 TNEODSP SCIENCE INFORMATION,
AUTOMATION, CHEMISTRY,
ORGANIC, PERMUTED INDEX -
STUDY. 1966

4 1166 S AUTOMATED

3 1166 CSUKM SMALL COLLECTIONS OF
CHEMICAL STRUCTURES,
COST OF AUTOMATED DATA

3 1166 SKOH STANFORD RESEARCH
INSTITUTE, ORGANIC
STRUCTURE FILE AUTOMATION

8 1166 ESRD CHEMICAL NOTATION,
MACHINE PERMUTING OF

T. 1966

4 1166 TNEODSP SCIENCE INFORMATION,
AUTOMATION, CHEMISTRY,
ORGANIC, PFRMUTED INDEX -
STUDY. 1966

U. COSTS

2 1166 U COSTS

3 1166 CSUKM SMALL COLLECTIONS OF
CHEMICAL STRUCTURES,
COST OF AUTOMATED DATA

8 1166 UYERD CHEMICAL NOTATIONS,
PERMUTED, TIME-COST DATA
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V . FORMULA REGENERATION

2 1166 V

W. BROWSING

2 1166 W

X. PROGRAMS

2 1166 X

FORMULA REGENERATION

BROWSING

PROGRAMS

3 1166 XRE PERMUTED NOTATION
PROGRAMS

Y. TIMES

2 1166 Y TI MES

8 1166 UYERD CHEMICAL NOTAT IONS
PERMUT ED, T IME-COST DATA

Z . SEARCHING

2 1166 Z SEARCHING

* xttrt: )1.4 -**** ***)!! 1:**=t4: *******)sc **************

1172
A. PATENT SYSTEM

14 1172 A PATENT SYSTEM

7 1172 EA

7 1172 FEA

COMMI SS ION ON THE PATENT

SYSTEM
COMMI SION ON THE PATENT
SYSTEM, MEMBERS
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7 1172 GEA COMMISION ON THE PATENT
SYSTEM, RECOMMENDATIONS
OF

3 1172 ICA U.S. PATENT SYSTEM,
ADVANTAGES AND
DISADVANTAGES

3 1172 GEA PRESIDENT'S COMMITTEE ON
THE PATENT SYSTEM,
REPORT, SUMMARY

3 1172 KA "FIRST TO FILE" SYSTEM
OF PATENTS

8 1172 GEA REPORT OF THE
PRESIDENT'S COMMUSSION
ON THE PATENT SYSTEM

8 1172 KDCA U.S. PATENT SYSTEM
PROPOSED REFORMS, "FIRST
TO FILE" SYSTEM

8 1172 LOCA U.S. PATENT SYSTEM,
PROPOSED REFORMS/ PATENT
QUALITY IMPROVED

8 1172 MOCA U.S. PATENT SYSTEM,
PROPOSED REFORMS, OFFICE
OF CIVIL COMMISSIONER
FOR LITIGATION

8 1172 NDCA U.S. PATENT SYSTEM,
PROPOSED REORMS,
REDUCING COSTS

8 1172 HDCA U.S. PATENT SYSTEM,
PROPOSED REORMS,
UNIVERSAL PATENT SYSTEM

13 1172 ECA U.S. PRESIDENT'S
COMMISSSION ON THE
PATENT SYSTEM

B. PATENT OFFICE

7 1172 CB U.S. PATENT OFFICE
7 1172 DB PATENTS-.REVISION'OF THE

OFFICE OF

13 1172 8 PATENT OFFICE

Iss
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C. UNITED STATES

7 1172 CB U.S. PATENT OFFICE

3 1172 ICA U.S. PATENT SYSTEM,
ADVANTAGES AND
DISADVANTAGES

8 1172 KDCA U.S. PATENT SYSTEM
PROPOSED REFORMS, "FIRST
TO FILE" SYSTEM

8 1172 LDCA U.S. PATENT SYSTEM,
PROPOSED REFORMS, PATENT
DUALITY IMPROVED

8 1172 MOCA U.S. PATENT SYSTEM,
PROPOSED REFORMS, OFFICE
OF CIVIL COMMISSIONER
FOR LITIGATION

8 1172 NDCA U.5. PATENT SYSTEM,
PROPOSED REORMS,
REDUCING COSTS

8 1172 HDCA U.S. PATENT SYSTEM,
PROPOSED REORMS,
UNIVERSAL PATENT SYST7A

13 1172 ECA U.S. PRESIDENT'S
COMVISSSION ON THE
PATENT SYSTEM

D. REVISION (REFORM) OF THE PATENT OFFICE
(PATENT SYSTEM)

7 1172 DB PATENTS-REVISION OF THE
OFFICE OF

8 1172 KOCA U.S. PATENT SYSTEM
PROPOSED REi'ORMS, "FIRST
TO FILE" SYSTEM

8 1172 LUCA U.S. PATENT SYSTEM,
PROPOSED REFORMS, PATENT
QUALITY IMPROVED
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8 1172 MDCA

8 1172 NDCA

8 1172 HDCA

13 1172 GD

U.S. PATENT SYSTEM,
PROPOSED REFORMS, OFFICE
OF CIVIL COMMISSIONER
FOR LITIGATION
U.S. PATENT SYSTEM,
PROPOSED RIEORMS,
REDUCING COSTS
U.S. PATENT SYSTEM,
PROPOSED REORMS,
UNIVERSAL PATENT SYSTEM

PATENTS, RECOMMENDED
REFORMS

E. COMMISSION ON THE PATENT SYSTEM
(PRESICENT'S COMMISSION)

7

7

7

1172

1172

1172

EA

FEA

GEA

COMMISSION ON THE PATENT
SYSTEM
COMMISION ON THE PATENT
SYSTEM, MEMBERS
commIsIon ON THE PATENT
SYSTEM, RECOMMENDATIONS
OF

3 1172 GEA PRESIDENT'S COMMITTEE ON
THE PATENT SYSTEM,
REPORT, SUMMARY

8 1172 GEA REPORT OF THE
PRESIDENT'S CONMUSSION
ON THE PATENT SYSTEM

13 1172 ECA U.S. PRESIDENT'S
COMMISSSIGN ON THE
PATENT SYSTEM

F. MEMBERS

7 1172 FEA COMMISION ON THE PATENT
SYSTEM, MEMBERS



C. RECOMMENDATIONS (REPORT)

7 1172 GEA

3 1172 GEA

8 1172 GEA

13 1172 GD

H. UNIVERSAL PATENTS

COMMISION ON THE PATENT
SYSTEM, RECOMMENDATIONS
OF

PRESIDENT'S COMMIITEE ON
THE PATENT SYSTEM,
REPORT, SUMMARY

REPORT OF THE
PRESIDENT'S COMMUSSION
ON THE PATENT SYSTEM

PATENTS, RECOMMENDED
REFORMS

7 1172 H PATENTS, UNIVERSAL

8 1172 HOCA U.S. PATENT SYSTEM,
PROPOSED REORMS,
UNIVERSAL PATENT SYSTEM

13 1172 H UNIVERSAL PATENT

I. ADVANTAGES AND DISADVANTAGES

3 1172 ICA U.S. PATENT SYSTEM,
ADVANTAGES AND
DISADVANTAGES

J. PATENT DELAYS

3 1172 J PATENTS, DELAYS

1E8
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K. "FIRST TO FILE" SYSTEM

3 1172 KA

8 1172 KDCA

",FIRST TO FILED SYSTEM
OF PATENTS

U.S. PATENT SYSTEM
PROPOSED REFORMS, "FIRST
TO FILf" SYSTEM

L. IMPROVEMENT OF PATENT QUALITY

8 1172 LUCA

M. OFFICE OF CIVIL

8 1172 MDCA

N. COSTS

8 1172 NDCA

U.S. PATENT SYSTEM,
PROPOSED REFORMS, PATENT
QUALITY IMPROVED

COMMISSION FOR LITIGATION

U.S. PATENT SYSTEM,
PROPOSED REFORMS, OFFICE
OF CIVIL COMMISSIONER
FOR LITIGATION

U.S. PATENT SYSTEM,
PROPOSED REOPAS,
REDUCING COSTS

1183
A. SELECTIVE DISSEMINATION CF INFORMATICN

14 1183 A

7 1183 BA

SELECTIVE DISSEMINATION
OF INFORMATION

SELECTIVE DISSEMINATION
OF INFORMATION, RESEARCH
AND DEVELOPMENT



7 1183 CA

7 1183 DA

3 1183 HGA

8 1183 JIHGA

13 1183 IHA

13 1183 GA

TECHNICAL INFORMATION
CENTER, SDI iN
SPECIAL LIBRARY, SDI IN

SDI FROM TITLES, STUDY
AT AWRE LIBRARY

SDI PACKAGE USING
CHEMCIAL TITLES IN UK AT
AAE

CHEMICAL TITLES, SDI
SDI AT AWRE

B. RESEARCH AND DEVELOPMENT

7 1183 8A SELECTIVE DISSEMINATION
OF INFORMATION, RESEARCH
AND DEVELOPMENT

C. TECHNICAL INFORMATION CENTER

7 1183 CA

O. SPECIAL LIBRARY

7 1183 OA

TECHNICAL INFORMATION
CENTER, SDI IN

SPECIAL LIBRARY, SDI IN

E. INFORMATION RETRIEVAL

7 1183 E
7 ?183 FE

INFORMATION RETRIEVAL
CHEMICAL ABSTRACTS
SERVICE, RETRIEVAL
PROGRAMS

iSO
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F. CHi1ICAL ABSTRACTS SERVICE

7 1183 FE CHEMICAL ABSTRACTS
SERVICE, RETRIEVAL
PROGRAMS

G. ATOMIC WEAPONS RESEARCH ESTABLISHMENT
(AWRE: AWRE LIBRARY)

3 1183 HGA SDI FROM TITLES, STUDY
AT AWRE LIBRARY

8 1183 JIHGA SDI PACKAGE USING
CHEMCIAL TITLES IN UK AT
AWRE

13
13

1183 G
1183 GA

H. SDI USING TITLES

AWRE LIBRARY
SDI AT AWRE

3 1183 HGA SDI FROM TITLES, STUDY
AT AWRE LIBRARY

8 1183 JIHGA SDI PACKAGE USING
CHEMCIAL TITLES IN UK AT
AWRE

13 1183 IHA CHEMICAL TITLES, SDI

I. CHEMICAL TITLES

8 1183 JIHGA SDI PACKAGE USING
CHEMCIAL TITLES IN UK AT
AWRE

13 1183 IHA CHEMICAL TITLES, SDI

191
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J. UNITED KINGDJM

8 1183 JIHGA SDI PACKAGE USING
CHEMCIAL TITLES IN UK AT
AWRE

K. CHEMICAL SOCIETY, DOCUMENTATION RESEARCH
UNIT

13 1183 K

1205
A. FAIR PROJECT

6 12C5 A

5 1205 MA

11 1205 A
11 1205 DFA

2 1205 A

13 1205 VA

CHEMICAL SOCIETY'S
DOCUMENTATION RESEARCH
UNIT

FAIR (FAST ACCESS
INFORMATION RETRIEVAL)
PROJECT

FAIR PROJECT-METHODS

FAIR PROJECT
DEFINITION OF TERMS IN
FAIR CONTEXT

FAST ACCESS INFO.
RETRIEVAL (FAIR)

FAIR (FAST ACCESS
INFORMATION RETRIEVAL)
PROJEC1, GREAT BRITAIN

B. INDEXING; It)FORMATION INDEXING; INDEXES

6 1205 6
6 1205 GB

INFORMATION INDEXING
BIOMEDICAL ENGINEERING-
INFORMATION INDEXING



C.

6

6

1205

1205

IB

IGB

INDEXING BY SUBJECT
PRACTITIONERS
BIOMEDICAL ENGINEERING-
INDEXING flY SUBJECT
PRACTITIONERS

6 1205 KJB LARGE PERSONAL SUBJECT
LIBRARIES ON MICROFORMS-
INDEXES

6 12C5 FMDB INDEXING-INSTRUCTIONS
FOR ASSIGNING DESCRIPTORS

6 1205 NCB INFORMATION INDEXING &
RETRIEVAL-BIBLIOGRAPHY

5 1205 DB INDEXING-DESCRIPTORS
5 1205 EB INDEXING-THESAURAS
5 1205 PNB COMPUTER INDEXING-

BIBLIOGRAPHY

11 1205 IGB POSSIBILITIES OF USER
INDEXING IN BIOMEDICAL
ENGINEERING

2 1205 TB COOPERATIVE INDEXING

13 1205 LCB INDEXING, FEATURE CARD
INFORMATION RETRIEVAL
SYSTEMS

13 1205 LB INDEX, FEATURE CARD

INFORMATION

6 1205 C
6 1205 GC

RErRIEVAL

INFORMATION RETRIEVAL
BIOMEDICAL ENGINEERING-
INFORMATION RETRIEVAL

6 1205 HC INFORMATION RETRIEVAL
LANGUAGES

6 1205 LC PEEK-A-BOO CARD INFO.
RETRIEVAL SYSTEMS

6 1205 NCB INFORMATION INDEXING &
RETRIEVAL-BIBLIOGRAPHY

5 1205 C INFORMATION RETRIEVAL
SYSTEMS

1.93
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D.

11 1205 GC INFOR:IATION RETRIEVAL IN

BIOMEDICAL ENGINEERING

11 1205 HFC COMPILATION OF AN
INFORMATION RETRIEVAL
LANGUAGE

2 1205 C INFO, RETRIEVAL SYSTEMS

13 1205 VC GREAT BRITAIN,
INFORMATION RETRIEVAL

13 1205 HC INFORMATION RETRIEVAL
LANGUAGE

13 1205 C INFORMATION RETRIEVAL
SYSTEM

13 1205 LCB INDEXING, FEATURE CARD
INFORMATION RETRIEVAL
SYSTEMS

13 1205 CIF SCIENTISTS AID IN

DESCRIPTORS;

ESTABLISHING INFORMATION
RETRIEVAL SYSTEMS

TERMS

6 1205 FED LIST OF DESCRIPTORS
(THESAURI) GENERATION OF

6 1205 GFD BIOMEDICAL ENGINEERING-
DESCRIPTORS, GENERATION
OF

6 1205 FMDB INDEXING-INSTRUCTIONS
FOR ASSIGNING DESCRIPTORS

5 1205 DB INDEXING-DESCRIPTORS

11 1205 DFA DEFINITION OF TERMS IN

FAIR CONTEXT

2 12C5 D DESCRIPTORS

13 1205 GED DESCRIPTORS, DEVELOPMENT
EXERIMENT IN BIOMEDICAL
ENGINE ERING

194
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THESAURI

6 1205

5 1205

2 1205

13 12C5

FED LIST OF DESCRIPTORS
(THESAURI) GENERATION OF

EB INDEXING-THESAURAS

FE THESAURUS PRODUCTION

E THESAURUS

F. DEVELOPMENT; ESTABLISHMENT; DEFINITION OF
TERMS

6

6

1205

12C5

FED

GFD

LIST OF DESCRIPTORS
(THESAURI) GENERATION OF
BIOMEDICAL ENGINEERING-
DESCRIPTORS, GENERATION
OF

6 1205 FMDB INDEXING-INSTRUCTIONS
FOR ASSIGNING DESCRIPTORS

11 12C5 DFA DEFINITION OF TERMS IN
FAIR CONTEXT

11 12C5 HFC COMPILATION OF AN
INFORMATION RETRIEVAL
LANGUAGE

2 1205 FE THESAURUS PRODUCTION

13 1205 GFD DESCRIPTORS, DEVELOPMENT
EXERIMENT IN BIOMEDICAL
ENGINE ERING

13 1205 CIF SCIENTISTS AID IN
ESTABLISHING INFORMATION
RETRIEVAL SYSTEMS

G. BIOMEDICAL ENGINEERING

6 1205 GB

6 1205 GC

BIOMEDICAL ENGINEERING-
INFORMATION INDEXING
BIOMEDICAL ENGINEERING-
INFORMATION RETRIEVAL



6 12C5 GFD BIOMEDICAL ENGINEERING-
DESCRIPTORS, GENERATION
OF

6 1205 IGB BIOMEDICAL ENGINEERING-
INDEXING BY SUBJECT
PRACTITIONERS

5 1205 G BIOMEDICAL ENGINEERING

11 1205 GC INFORMATION RETRIEVAL IN
BIOMEDICAL ENGINEERING

11 1205 IGB POSSIBILITIES OF USER
INDEXING IN BIOMEDICAL
ENGINEERING

2 1205 G BIOMEDICAL ENGINEERING

13 1205 GFD DESCRIPTORS, DEVELOPMENT
EXERIMENT IN BIOMEDICAL
ENGINE ERING

H. LANGUAGES

6 1205 HC INFORMATION RETRIEVAL
LANGUAGES

11 12C5 HFC COMPILATION OF AN
INFORMATION RETRIEVAL
LANGUAGE

13 1N5 HC INFORMATION RETRIEVAL
LANGUAGE

I. SUBJECT PRACTITIONERS; USERS; SCIENTISTS

6 1205 IB INDEXING BY SUBJECT
PRACTITIONERS

6 1205 IGB BIOMEDICAL ENGINEERING-
INDEXING BY SUBJECT
PRACTITIONERS

1E6
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11 1205 IGB

13 1205 CIF

J. PERSONAL

6 1205

13 1205
13 1205

POSSIBILITIES OF USER
INDEXING IN BIOMEDICAL
ENGINEERING

SCIENTISTS AID IN
ESTABLISHING INFORMATION
RETRIEVAL SYSTEMS

LIBARIES; USE OF LITERATURE

KJB LARGE PERSONAL SUBJECT
LIBRARIES ON MICROFORMS-
INDEXES

J

KJ

K. MICROFORMS

6 1205 KJB

11BRARY, SATELLITE
micRnFILM FOR INDIVIDUAL
DESK LIBRARY

LARGE PERSONAL SUBJECT
LIBRARIES ON MICROFORMS-
INDEXES

13 1205 KJ MICROFILM FOR INDIVIDUAL

PEEK-A-BOO CARD

6 1205 LC

DESK LIBRARY

SYSTEM; FEATURE CARD FILE

PEEK-A-BOO CARD INFO.
RETRIEVAL SYSTEMS

5 1205 L FEATURE CARD FILE
5 1205 OML FEATURE CARD FILE-

UPDATING METHODS

2 1205 L PEEK-A-BOO INDEX FILE

13 1205 LCB INDEXING. FEATURE CARO
INFORMATION RETRIEVAL
SYSTEMS

13 1205 LB INDEX, FEATURE CARD

197
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M. METHODS

6 1205 FMDB INDEXING-INSTRUCTIONS
FOR ASSIGNING DESCRIPTORS

5 1205 MA
5 1205 OML

N . BIBLIOGRAPHY

FAIR PROJECT-METHODS
FEATURE CARD FILE-
UPDATING METHODS

6 1205 NCB INFORMATION INDEXING &
RETRIEVAL-BIBLIOGRAPHY

1205 PNB COMPUTER INDEXING-
BIBLIOGRAPHY

O . UPDATING

5 1205 OML FEATURE CARD FILE-
UPDATING METHODS

P. COMPUTER

5 1205 PNB COMPUTER INDEXING-
BIBLIOGRAPHY

O . NATIONAL INSTITUTE FOR MEDICAL RESEARCH-
DIVISION OF BIOMEDICAL ENGIN.

2 1205 0 NAT. INSTITUTE FOR
MEDICAL RESEARCH-DIV. OF
BIOMEDICAL E NGINEERING

R. BIOlOGICAL ENGINEERING SOCIETY

2 1205 R BIOLOGICAL ENGINEERING
SOCIETY



S. HOSPITAL PHYSICISTS ASSOCIATION

2 1205 S HOSPITAL PHYSICISTS ASSN.

T. COOPERATIVE

2 1205 TB COOPERATIVE INDEXING

U. MEDICAL RESEARCH COUNCIL-COMPUTER SERVICES
CENTER

2 1205 U MEDICAL RESEARCH CCUNCIL-
COMPUTER SERVICES CENTER

V. GREAT BRITAIN

13 1205 VC

13 1205 VA

GREAT BRITAIN,
INFORMATION RETRIEVAL
JR (FAST ACCESS

INFORMATION RETRIEVAL)
PROJECT, GREAT BRITAIN

***Yf**********************4!*****************
1237

A. PHOTOCOPYING

14 1237 AB PHOTOCOPYING COSTS

7 1237 EBAD LIBRARY PHOTOCOPYING,
COSTS, ACCOUNTING

7 1237 FBAD LIBRARY PHOICOPYING,
COSTS. INOIRECI

3 1237 BAD LIBRARY PHOTOCOPYING
COSTS

8 1237 IF8A PHOTOCOPYING. DIRECT AND
INDIRECT COSTS

1E9
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13 1237 FAB

13 1237 BAJ

B. COSTS (DIRECT,

PHOTOCOPYING. HIDDEN
COSTS
COPYING METHOD,
PHOTOCOPY COSTS

INDIRECT, AND HIDDEN)

14 1237 AB PHOTOCOPYING COSTS

7 1237 EBAD LIBRARY PHOTOCOPYING,
COSTS, ACCOUNTING

7 1237 FBAD LIBRARY PHOTOCOPYING,
COSTS, INDIRECT

3 1237 BAD LIBRARY PHOTOCOPYING
COSTS

8 1237 IFBA PHOTOCOPYING, DIRECT
INDIRECT COSTS

13 1237 FAB PHOTOCOPYING, HIDDEN
COSTS

13 1237 BAJ COPYING METHOD,
PHOTOCOPY COSTS

C. RALPH PHELPS

7 1237 C

D. LIBRARY

PHELPS, RALPH

7 1237 HAD LIBRARY PHOTOCOPYING,
COSTS, ACCOUNTING

7 1237 FBAD LIBRARY PHOTOCOPYIN.G,
COSTS, INDIRECT

7 1237 GO LIBRARY MANAGEMENT

3 1237 BAD LIBRARY PHOTOCOPYING
COSTS

200

201
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E. ACCOUNTING

7 1237 EBAD

G. MANAGEMENT

7 1237 GD

LIBRARY PHOTOCOPYING,
COSTS, ACCOUNTING

LIBRARY MANAGEMENT

H. ALA CDIMITTEE ON SIMPLIFIED PAYMENTS FOR
PHOTOCOPYING

7 1237 H

J. COPYING METHOD

13 1237 BAJ

COMMITTEE ON SIMPLIFIED
PAYMENTS FOR
PHOTOCOPYING, ALA RTSG

COPYING METHOD,
PHOTOCOPY COSTS

****44t***il!t*I.!tt**Y.1***47%**********************4:*****

1269
A. RANGANATHAN

6 1269 A RANGANATHAN, S.R.
6 1269 EBA LIBRARY SCIENCE TODAY

LONDON, ASIA PUBLISHING
HOUSE, 190 5 IV. VOL.1,
PAPERS CONTRIBUTED ON
THE 71ST BIRTHDAY OF DR.
S.R. RANGANATHAN

5 1269 EBA RANGANATHAN FESTSCHRIFT-
LIBRARY SCIENCE TODAY

5 1269 A RANGANATHAN. DR.



5 1269 FEBA LIBRARY SCIENCE
TODAY:RANGANATHAN
FESTSCHRIFT-STATE OF T
HE ART REVIEW

11 1269 A RANGANATHAN,

11 1269 EBA LIBRARY SCIENCE TODAY:
RANGAMTUAN FESTSCHRIFT

2 1269 A RANGANATHAN, S.R.

13 1269 EA RANGANATHAN, S.R.,
FESTSCHRIFT

B. LIBRARY

6 1269

SCIENCE

EBA

TODAY

LIBRARY SCIENCE TODAY
LONDON, ASIA PUBLISHING
HOUSE, 190 5 IV. VOL.1,
PAPERS CONTRIBUTED ON
THE 71ST BIRTHDAY OF DR.
S.R. RANGANATHAN

6 1269 DCB REVIEW OF LIBRARY
SCIENCE TODAY, ED. BY

P.N. KAULA

5 1269 EBA RANGANATHAN FESTSCHRIFT-
LIBRARY SCIENCE TODAY

5 1269 FEBA LIBRARY SCIENCE
TODAY:RANGANATHAN
FESTSCHRIFT-STATE OF T
HE ART REVIEW

11 1269 EBA LIBRARY SCIENCE TODAY:

C. REVIEW

6 1269 DCB

RANGANATHAN FESTSCHRIFT

REVIEW OF LIBRARY
SCIENCE TODAY, ED. BY

P.N. KAULA

11 1269 C REVIEWS

202
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J. KAULA, P.N.,

6 1269 DCB

5 1269 0

11 1269 D

2 1269 D

EDITOR

REVIEW OF LIBRARY
SCIENCE TODAY, ED. BY
P.N. KAULA

KAULA, P.N.

P.N. KAULA

KAULA, P.N. (ED+)

E. FESTSCRIFT

6 1269 EBA LIBRARY SCIENCE TODAY
LONDON, ASIA PUBLISHING
HOUSE, 190 5 IV. VOL.1+
PAPERS CONYRIBUTED ON
THE 71ST BIRTHDAY OF DR.
S.R. RANGANATHAN

5 1269 EBA RANGANATHAN FESTSCHRIFT-
LIBRARY SCIENCE TODAY

5 1269 FEBA LIBRARY SCIENCE
TODAY:R4NGANATHAN
FESTSCHRIFT-STATE OF T
HE ART REVIEW

11 1269 EBA LIBRARY SCIENCE TODAY:
RANGANATHAN FESTSCHRIFT

11 1269 E FESTSCHRIFTS

2 1269 E FESTSCHRIRT

13 1269 E FESTSCHRIFT
13 1269 EA RANGANATHAN, S.R.,

FESTSCHRIFT

2C3
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F. STATE OF THE ART

5 1269 FEBA LIBRARY SCIENCE
TODAY:RANGANATHAN
FESTSCHRIFT-STATE OF T
HE ART REVIEW

G. INDIAN LIBRARIANSHIP

11 1269 G INDIAN LIBRARIANSHIP

13 1269 G LIBRARIANSHIP IN INDIA

H. MYSORE

2 1269 H MYSORE

2C4
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***1.*******************************************

1152
A. LIBRARY MECHANIZATION; MECHANIZATION;

LIBRARY AUTOMATION; AUTOMATION

1 1152 MBA LIBRARY MECHANIZATIOA-
HISTORY

1 1152 OA AUTOMATED CIRCULATION
SYSTEMS

4 1152 OAMC LIBRARY AUTOMATION,
COMPUTER, BASIC
INFORMATION - ADVANTAGES
AND DISADVANTAGES

4 1152 RAMCB LIBRARY AUTOMATION,
COMPUTER, 4AISTORY AND
DEVELOPMENT TO 1967

4 1152 RAMC LIBRARY AUTOMATION,
ADAPTING EXISTING
SERVICES TO
COMPUTERIZATION

2 1152 A AUTOMATION
2 1152 A MECHANIZATION

3 1152 RMA LIBRARY MECHANIZATION,
CURRENT STATUS

3 1152 RMA LIBRARY MECHANIZATION,
CURRENT DEVELOPMENTS

3 1152 NAM T1ME-SHARING IN LIBRARY
AUTOMATION

3 1152 OA AUTOMATION FOR
CIRCULATION CONTROL

3 1152 AU MACHINE SEARCHING

8 1152 MA LIBRARY MECHANIZATION
8 1152 ;ZMA LIBRARY MECHANIZATION,

KWIC AND KWOC INDEXES
8 1152 YMA LIBRARY MECHANIZATION,

BOOK CATALOGS
8 1152 OMA LIBRARY MECHANIZATION,

CIRCULAT1UN CONTROL

LCS

206
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B. HISTORY AND DEVELOPMENT

1 1152 MBA LIBRARY MECHANIZATION--
HISTORY

4 1152 RAMCB LIBRARY AUTOMATION,
COMPUTER, HISTORY AND
DEVELOPMENT TO 1967

2 1152 B HISTORY

C. COMPUTER

1 1152 ?ZEDC COMPUTER GENERATED
INDEXES & BIBLIOGRAPHIES

1 1152 YFC COMPUTER GENERATED BOOK
CATALOGS

1 1152 GC FILING RULES & THE
COMPUTEP

1 1152 HC COMBUTER PUBLISHING
1 1152 KC CENTRAL & REGIONAL

PROCESSING ON COMPUTERS
1 1152 MLC REAL TIME ON COMPUTERS &

ITS IMPLICATIONS FOR
LIBRARY SE RVICE

1 1152 PDC INDEXING-HUMAN &
COMPUTERIZED

4 1152 OAMC LIBRARY AUTOMATION,
COMPUTER, BASIC
INFORMATION - ADVANTAGES
AND DISADVANTAGES

4 1152 RAMCB LIBRARY AUTOMATION,
COMPUTER, HISTORY AND
DEVELOPMENT TO 1967

4 1152 RAMC LIBRARY AUTOMAT/ON,
ADAPTING EXISTING
SERVICES TO
COMPUTERIZATION

4 1152 MC COMPUTERS IN LIBRARIES,
AN OVERVIEW

3 1152 ?EC COMPUTER PRODUCED
BIBLIOGRAPHIES

2C6
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3 1152 YFC

3 1152 GC

3 1152

COMPUTER PRODUCED BOOK
CATALOGS
FILING fil,ES AND THE
COMPUTER
COMPUTER TOOLS FOR THE
LIBRARIAN

D. COMPUTER GENERATED INDEXES; MACHINE
INDEXING

1 1152 ?ZEDC COMPLITER GENERATED
INDEXES & BIBLIOGRAPHIES

1 1152 PDC , INDEXING-HUMAN &
COMPUTERIZED

2 1152 0

3 1152 D

8 1152 MD

MACHINE INDEXING

MACHINE INDEXING

MACHINE INDEXING IN
LIBRARIES

E. COMPUTER GENERATED BIBLIOGRAPHIES

I 1152 ?ZEDC COMPUTER GENERATED
INDEXES & BIBLIOGRAPHIES

3 1152 ?EC COMPUTER PRODUCED
BIBLIOGRAPHIES

F. COMPUTER GENERATED BOOK CATALOGS

1 1152 YFC COMPUTER GENERATED BOOK
CATALOGS

3 1152 YFC COMPUTER PRODUCED BOOK
CATALOGS



G. FILES.; FIL ING RULES

1 1152 GC FILING RULE S THE
COMPUTER

2 1152 G FILING RULES

3 1152 GC FILING RULES AND THE
COMPUTER

3 1152 G Fl LES

H. PUBL I SHING

1 1152 HC COMPUTER PUBLISHING

I. RAMAC

1 1152 JI RAMAC-RANDOM ACCESS

2 1152 I RAMAC

3 1152 I kAMAC

J. RANDOM ACCESS ; DIRECT ACCESS

1 1152 JI RAMAC-RANDOM ACCESS

2 1152 J DIRECT ACCESS

8 1152 J DIRECT ACCESS SYSTEMS

K. CENTRAL AND REGIONAL PROCESS ING ON

COMPUTERS

1 1152 KC CENTAL & REGIONAL
PROCESS ING ON COMPUTERS

2C8
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L. REAL TIME; ON LINE

1 1152 MLC REAL TIME ON COMPUTERS &
ITS IMPLICATIONS FOR
LIBRARY SE RVICE

1 1152 ML ON-LINE TERMINALS &
LIBRARIES

8 1152 L ON-LINE SYSTEMS

M. LIBRARIES; LIBRARY SERVICE; LIBRARY
OPERATIONS

1

1

1152

1152

MBA

MLC

LIBRARY MECHANIZATION-
HISTORY
REAL TIME ON COMPUTERS &
ITS IMPLICATIONS FOR
LIBRARY SE RVICE

1 1152 ML ON-LINE TERMINALS &
LIBRARIES

1 1152 NM TIME SHARING AND
LIBRARIES

4 1152 QAMC LIBRARY AUTOMATION,
COMPUTER, BASIC
INFORMATION - ADVANTAGES
AND DISADVANTAGES

4 1152 RAMCB LIBRARY AUTOMATION,
COMPUTER, HISTORY AND
DEVELOPMENT TO 1967

4 1152 RAMC LIBRARY AUTOMATION,
ADAPTING EXISTING
SERVICES TO
COMPUTERIZATION

4 1152 MC COMPUTERS IN LIBRARIES,
AN OVERVIEW

3 1152 RMA LIBRARY MECHANIZATION,
CURRENT STATUS

3 1152 RMA LIBRARY MECHANIZATION,
CURRENT DEVELOPMENTS

3 1152 NAM TIME-SHARING IN LIBRARY
AUTOMATION



3 1152 *M UNIT RECORD L:12"MENT IN

LIBRARY OPERAT1UNS

8 1152 MA
8 1152 ;ZMA

8 1152 YMA

8 1152 OMA

8 1152 MD

N. TIME SHARING

LIBRARY MECHANIZATION
LIBRARY MECHANIZATION:
KWIC AND KWOC INDEXES
LIBRARY MECHANIATION,
BOOK CAT::LOGS
LIBRARY MECHANIZATION,
CIRCULATION CONTROL
MACHINE INDEXING IN
LIBRARIES

1 1152 NM TIME SHARING AND
LIBRARIES

3 1152 NAM TIME-SHARING IN LIBRARY
AUTOMATION

O. CIRCULATION SYSTEMS: CIRCULATION CONTROL

1 1152 OA AUTOMATED CIRCULATION
SYSTEMS

2 1152 0 CIRCULATION SYSTEMS

3 1152 OA AUTOMATION FOR
CIRCULATION CONTROL

8 1152 OMA LIBRARY MECHANIZATION:
CIRCULATION CONTROL

P. HUMAN INDEXING

1 1152 PDC INDEXING-HUMAN &
COMPUTERIZED
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O. ADVANTAGES AND DISADVANTAGES

4 1152 OAMC

R. CURRENT STATUS;

4 1152 RAMCB

4 1152 RAMC

3 1152 RMA

3 1152 RMA

2 1152 S

T. CATALOGING

2 1152 T

U. SEARCHING

2 1152 U

3 1152 AU

LIBRARY AUTOMATION,
COMPUTER, BASiC
INFORMATION ADVANTAGES
AND DISADVANTAGES

1967

LIBRARY AUTOMATION,
COMPUTER, HISTORY AND
DEVELOPMENT TO 1967
LIBRARY AUTOMATION,
ADAPTING EXISTING
SERVICES TO
COMPUTERIZATION

LIBRARY MECHANIZATION,
CURRENT STATUS
LIBRARY MECHANIZATION,
CURRENT DEVELOPMENTS

SDI

CATALOGING

SEARCHING

MACHINE SEARCHING

211
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V. HARDWARE NEEDS

1152 V HARDWARE NEEDS

W. INPUT - OUTPUT DEVICES

2 1152 W

X. COSTS

2 1152 X

Y. BOOK CATALOGS

1 1152 YFC

2 1152 Y

3 1152 YFC

8 1152 YMA

Z. INDEXES

1 1152 ?ZEDC

2 1152 +Z

8 1152 ;ZMA

I/0 DEVICES

COSTS

COMPUTER GENERATED BOOK
CATALOGS

BOOK CATALOGS

COMPUTER PRODUCED BOOK
CATALOGS

LIBRARY MECHANI.ZATION,
BOOK CATALOGS

COMPUTER GENERATED
INDEXES & BIBLIOGRAPHIES

INDEXES & ABSTRACTS

LIBRARY MECHANIZATION,
KWIC AND KWOC INDEXES



+. ABSTRACTS

2 1152 +2 INDEXES & ABSTRACTS

= PROJECT MARC

2 1152 = PROJECT MARC

?. BIBLIOGRAPHIES

1 1152 ?ZEDC COMPUTER GENERATED
INDEXES & BIBLIOGRAPHIES

3 1152 ?EC COMPUTER PRODUCED
BIBLIOGRAPHIES

i)). LIBRARIAN

3 1152 C COMPUTER TOOLS FOR THE
LIBRARIAN

UNIT RECORD EQUIPMENT

3 1152 *M UNIT RECORD EQUIPMENT IN
LIBRARY OPERATIONS

; KWIC AND KWOC INDEXES

8 1152 ;ZMA LIBRARY MECHANIZATION/
KWIC AND KWOC INDEXES

213
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***V**Vv:=********44***44*******A**************4.4**4*

1064
A. INFORMATION SCIENCE AND TECHNOLOGY

14 1064 CBA INFORMATMN SCIENCE AND
TECHNOLOGY, REVIEWS OF
THE LITER ATURE

7 1064 DA INFORMATION SCIENCE,
APPLICATIONS

7 1064 NAMP LIBRARY EDUCATION,
AUTOMATION AND
INFORMATION SCIENCE

7 1064 NA INFORMATION SCIENCE
EDUCATION

7 1064 AO TECHNICAL INSTITUTES,
INFORMATION SCIENCE

1064 RAQPX 300K REVIEWS, LBRARY
AND INFORMATION
LIILKAIUKL

3 1064 AROP LIBRARY AND INFORMATION
SCIENCE LITERAWTURE

8 1064 VBUA INFORUT1ON SCIENCE AND
DOCUMENTATION, ANNUAL
REVIEW AND STATE OF THE
ART

13 1064 A INFORMATION SCIENCE

B. ANNUAL REVIEWS; REVIEWS OF THE LITERATURE

14 1064 CBA INFORMATION SCIENCE AND
TECHNOLOGY, REVIEWS OF
THE LITER ATURE

3 1064 PBTO ANNUAL REVIEW, LIBRARY
LITERATURE

214
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8 1064 VBUA INFORMATION SCIENCE AND
DOCUMENTATION, ANNUAL
REVIEW AND STATE OF THE
ART

D. APPL CATI ONS

7 1064 DA INFORMATION SCIENCE,
APPLICATIONS

E. ROBERT TAYLOR

7 1064 E TAYLOR, ROBERT

F. AMERICAN DOCUMENTATION iNSTITUTE

7 1064 F AMERICAN DOCUMENTATION
INSTITUTE

INSTITUTE

G. NATIONAL SCIENCE.FUUNDATION

7 1064 G NATIONAL SCIENCE
FOUNDATION

H. HERBERT MENZEL

7 1064 H MENZEL, HERBERT

PHYLLIS BAXENDALE

7 1064 I BAXENDALE, PHYLLIS



J. c.ARLOS CUADRA

7 1064 J

3 1064 J

13 1064 SWJ

K. FRANCIS NEELAND

CUADRA, CARLOS

CUADRA, CARLOS

CUADRA? CARLOS, ED.
ANNUAL REVIEW OF
INFORMATION SCIENCE AND
TECHNOLOGY

7 1064 K NEELAND, FRANCIS

M. AUTOMATION

7 1064 NAMP LIBRARY EDUCATION,
AUTOMATION AND
INFORMATION SCIENCE

7 1054 PM LIOMAKT 1UIUmAl1ui4

N. EDUCATION

7 1064 NAMP

1064 NA

LIBRARY EDUCATION,
AUTOMATION AND
INFORMATION SCIENCE
INFORMATION SCIENCE
EDUCATION

O. TECHNICAL INSTITUTES

7 1064 AO TECHNICAL INSTITUTES,
INFORMATION SCIENCE

216
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P. LIBRARY

7 1064 NAMP LIIIRARY EDUCATION,
AUTOMATION AND
INFORMATION SCIENCE

7 1064 PM LIBRARY AUTOMATION

3 1064 RAOPX BOCA REVIEWS, LIBRARY
AND INFORMATION
LITERATURE

3 1064 PBTO ANNUAL REVIEW, LIBRARY
LITERATURE

3 1064 AROP LIBRARY AND INFORMATION
SCIENCE LITERAWTURE

O. LIBRARY LITERATURE

3 1064 RAOPX BOOK REVIEWS: LIBRARY
AND INFORMATION
LITERATURE

3 1064 PBTO ANNUAL REVIEW, LIBRARY
OTTr.f1AT!Orr!

3 1064 AMP LIBRARY AND INFORMATION
SCIENCE LITERAWTURE

R. INFORMATION SCIENCE LITERATURE

3 1064 RAOPX BOOK REVIEWS, LIBRARY
AND INFORMATION
LITERATURE

3 1064 ARQP LIBRARY AND INFORMATION
SCIENCE LITERAWTURE

S. ANNUAL REVIEW OF INFORMATION SCIENCE AND
TECHNOLOGY

3 1064 S ANNUAL REVIEW OF
INFORMATION SCIENCE AND
TECHNOLOGY



8 1064 SX ANNUAL REVIEW OF
INFORMATION SCIENCE ANO
TECHNOLOGY, BOOKREVIEW

13 1064 SWJ CUADRA, CARLOS, ED.
ANNUAL REVIEW OF
INFORMATION SCIENCE AND
TECHNOLOGY

13 1064 S ANNUAL REVIEW OF

U. DOCUMENTATION

8 1064 VBUA

13 1064 U

V. STATE pF THE ART

8 1064 VBUA

W. EDITOR

13 1064 SWJ

X. BOOK REVIEW

3 1064 RAQPX

INFORMATION SCIENCE AND
TECHNOLOGY

INFORMATION SCIENCE AND
DOCUMENTATION, ANNUAL
REVIEW AND STATE OF THE
ART

DOCUMENTATION

INFORMATION SCIENCE AND
DOCUMENTATION, ANNUAL
REVIEW AND STATE OF THE
ART

CUADRA, CARLOS, ED,
ANNUAL REVIEW OF
INFORMATION SCIENCE AND
TECHNOLOGY

BOOK REVIEWS, LIBRARY
AND INFORMATION
LITERATURE

218
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8 1064 SX ANNUAL REVIEW OF
INFORMATION SCIENCE AND
TECHNOLOGY, BOOKREVIEW

************2!1************************************

1140
A. BOOK SIZE

9 1140 BA THICKNESS OF AVERAGE BOOK

7 1140 BA BOOK SIZE, RESEARCH ON
7 1140 BA BOOK SIZE, ESTIMATES OF

B. BOOKS

9 1140 BA THICKNESS OF AVERAGE BOOK
9 1140 DCB AUTOMATIC SHELVING OF -

BOOKS
enen rim^ A I *Y 1114 y V so. y PS T I

....LI.. PitatkattrlIll.1 t411

BOOKS

12 1140 GCB COMPACT BOOK SHELVING
12 1140 FDCB AUTOMATIC BOOK SHELVING

& RETRIEVAL
la 1140 DCB. MECHANICAL APPLICATIONS

FOR BOdK SHELVING
12 1140 GCBN CCMPACT BOOK SHELVING C

STUDY SPACE

10 1140 FOB AUTOMATIC BOOK RETRIEVAL
SYSTEMS

10 1140 OCB LIBRARY BOOK SHELVING
10 1140 DCB AUTOMATIC BOOK SHELVING
10 1140 BOP ADVANTAGES OF CLOSED

BOOK STACKS
10 1140 PCHB METHODS OF ARRANGING

BOOKS IN STACKS

14 1140 FDCB AUTOMATIC SHELVING AND
BOOK RETRIEVAL SYSTEMS

219
220



C.

7 114C FB BOOK RETRIEVAL
7 1I40 USCB BOOK STORAGE, RESEARCH

LIBRARIES
7 1140 GCB COMPACT BOOK STORAGE
7 114C BA BOOK SIZE, RESEARCH ON
7 1140 BA BOOK SIZE, ESTIMATES OF
7 114C WOCB UNIVERSITY LIBRARIES,

SHELVING OF BOOKS;

BOOK STORAGE

BOOK STORAGE

9 114C DCB AUTOMATIC SHELVING OF
BOOKS

9 1140 GFDC IMPACT OF AUTOMATIC
SHELVING & RETRIEVAL ON
PERMITTING M ORE COMPACT
SHELVING

9 1140 HFDC IMPACT OF AUTOMATIC
SHELVING & RETRIEVAL ON
ORDERLY FLOW OF BOOK
PROCESSING

9 1140 IFnC EFFECTS OF AUTOMATIC
SHELVING & RETRIEVAL ON
STAFF SIZE

9 1140 JFDC CATALOGS FOR AUTOMATIC
SHELVING & RETRIEVAL
SYSTEM

9 114.0 FDCLO EFFECTS OF AUTOMATIC
SHELVING & RETRIEVAL
SYSTEM ON LIBR ARN HOURS

9 1140 MFDC EFFECTS OF AUTOMATIC
SHELVING & RETRIEVAL
SYSTEM ON ARCH ITECTURAL
PLANNING

12 1140 GCB COMPACT BOOK SHELVING
12 1140 FDCB AUTOMATIC BOOK SHELVING

& RETRIEVAL
12 1140 DCB MECHANICAL APPLICATIONS

FOR BOOK SHELVING
12 1140 GCBN COMPACT BOOK SHELVING &

STUDY SPACE

10 1140 OCB LIBRARY BOOK !.:-VTNG



D.

1"
10

14

114C
1140

114C

DCB
PCHB

FDCB

AUTOMATIC BOOK SHELVIi4G
METHODS OF ARRANGING
BOOKS IN STACKS

AUTOMATIC SHELVING AND
BOOK RETRIEVAL SYSTEMS

7 1140 DC AUTOMATIC SHELVING
7 1140 OSCB BOOK STORAGE, RESEARCH

LIBRARIES
7 1140 GCB COMPACT BOOK STORAGE
7 1140 MDC AUTOMATIC SHELVING,

CONSTRUCTION OF
.7 1140 MDC AUTOMATIC SHELVING,

IMPLICATIONS FOR LIBRARY
CONSTRUCTION

7 1140 VOC AUTOMATIC SHELVING,
SERVICE TO PATRONS
RESULTING FROM

7 1140 JHDC AUTOMATIC SHELVING,
IMPACT ON CATALOGING

7 1140 WOCB UNIVERSITY LIBRARIES,
bucJI: STURAGE

AUTOMATIC OR MECHANICAL BOOK SHELVING AND
RETRIEVAL

9 1140 DCB AUTOMATIC SHELVING OF
BOOKS

9 1140 FOB AUTOMATIC RETRIEVAL OF
BOOKS

9 1140 GFDC IMPACT OF AUTOMATIC
SHELVING & RETRIEVAL ON
PERMITTING M ORE COMPACT
SHELVING

9 1140 HFDC IMPACT UF AUTOMATIC
SHELVING & RETRIEVAL ON
ORDERLY FLOW OF BOOK
PROCESSING

9 1140 IFOC EFFECTS OF AUTOMATIC
SHELVING & RETRIEVAL-ON
STAFF SIZE



9

9

9

114C JFDC

1140 FDCLO

1140 MFDC

CATALOGS FOR AUTOMATIC
SHELVING.L RETRIEVAL
SYSTEM
EFFECTS OF AUTOMATIC'
SHELVING & RETRIEVAL
SYSTEM ON LIBR ARY HOURS
EFFECTS OF AUTOMATIC
SHELVING & RETRIEVAL
SYSTEM ON ARCH ITECTURAL
PLANNING

12 1140 FDCB AUTOMATIC BOOK SHELVING
& RETRIEVAL

12 1140 DCB MECHANICAL APPLICATIONS
FOR BOOK SHELVING

10 114C FOB AUTOMATIC BOOK RETRIEVAL
SYSTEMS

10 1140 DCB AUTOMATIC BOOK SHELVING

14 1140 FDCB AUTOMATIC SHELVING AND
BOOK RETRIEVAL SYSTEMS

7 1140 DC AUTOMATIC SHELVING
7 1140 MDC AUTOMATIC SHELVING,

CONSTRUCTION OF
7 1140 MDC AUTOMATIC SHELVING,

IMPLICArIONS FOR LIBRARY
CONSTRUCTION

7 1140 VDC AUTOMATIC SHEIVING,
SERVICE TO PATRONS
RESULTING FROM

7 1140 JHDC AUTOMATIC SHELVING,
IMPACT ON CATALOGING

E. KEYED MATRIX

9 1140 E KEYED MATRIX



F. RETi:IEVAL OF BOOKS

9 1140 FOB AUTOMATIC RETRIEVAL OF
BOOKS

9 1140 GFOC IMPACT OF AUTOMATIC
SHELVING C RETRIEVAL ON
PERMITTING M ORE COMPACT
SHELVING

9 1140 HFDC IMPACT OF AUTOMATIC
SHELVING & RETRIEVAL ON
ORDERLY FLOW OF BOOK
PROCESSING

9 1140 IFDC EFFECTS OF AUTOMATIC
SHELVING C RETRIEVAL ON
STAFF SIZE

9 1140 JFDC CATALOGS FOR AUTOMATIC
SHELVING & RETRIEVAL
SYSTEM

9 1140 FDCLO EFFECTS OF AUTOMATIC
SHELVING & RETRIEVAL
SYSTEM ON LIBR ARY HOURS

9 1140 MFDC EFFECTS OF AUTOMATIC
Wit:LI/MU U titlKitVAL
SYSTEM ON ARCH ITECTURAL
PLANNING

12 1140 FMB AUTOMATIC BOOK SHELVING
& RETRIEVAL

10 1140 FDB AUTOMATIC BOOK RETRIEVAL
SYSTEMS

14 1140 FDCB AUTOMATIC SHELVING AND
BOOK RETRIEVAL SYSTEMS

7 1140 FB BOOK RETRIEVAL

G. COMPACT SHELVING OF BOOKS; COMPACT STORAGE
OF BOOKS

9 1140 GFOC IMPACT OF AUTOMATIC
SHELVING C RETRIEVAL ON
PERMITTING M ORE COMPACT
SHELVING



12 114C.GCB
12 1140 GCBN

COMPACT BOOK SHELVING
COMPACT BUOK SHELVING E
STUDY SPACE

7 1140 GCB COMPACT BOOK STORAGE

H. BOOK PROCESSING

9 1140 HEDC IMPACT OF AUTOMATIC
SHELVING & RETRIEVAL ON
ORDERLY FLOW OF BOOK
PROCESSING

10 1140 PCHB METHODS OF ARRANGING
BOOKS IN STACKS

7 1140 JHDC AUTOMATIC SHELVING,
IMPACT ON CATALOGING

LIBRARY PERSONNEL; STAFF

9 1140 IFDC EFFECTS OF AUTOMATIC
SHELVING & RETRIEVAL ON
STAFF SIZE

J. CATALOGS, CATALOGING

9 1140 JFDC CATALOGS FOR AUTOMATIC
SHELVING & RETRIEVAL
SYSTEM

7 1140 JHDC AUTOMATIC SHELVING,
IMPACT ON CATALOGING

K. RAPID SELECTOR MACHINE

9 1140 K . RAPID SELECTOR MACHINE

12 1140 K RAPID SELECTOR MACHINE-
FANTASY

224
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-4

10 1140 K RAPID SELECTOR MACHINE

7 1140 UK RAPID SELECTOR. RALPH R.
'SHAW

L. LIBRARY HOURS

9 1140 FDCLO EFFECTS OF AUTOMATIC
SHELVING & RETRIEVAL
SYSTEM ON LIBR ARY HOURS

M. ARCHITECTURAL PLANNING; LIBRARY
'CONSTRUCTION; LIBRARY BUILDINGS

9 1140 MFDC EFFECTS OF AUTOMATIC
SHELVING & RETRIEVAL
SYSTEM ON ARCH ITECTURAL
PLANNING

12
i2

1140 OM
114ii

LIBRARY CONSTRUCTION
Li5T.1ki DULL.ULU bES16N
PROPOSALS

14 1140 M LIBRARY BUILDINGS

7 1140 MDC AUTOMATIC SHELVINGt
CONSTRUCTION OF

7 1140 MDC AUTOMATIC SHELVING,
IMPLICATIONS FOR LIBRARY
CONSTRUCTION

7 1140 OWSM BUILDING PROGRAMS.
UNIVERSITY AND RESEARCH
LIBRARIES

N. STUDY SPACE

12 1140 GCBN COMPACT BOOK SHELVING &
STUDY SPACE

225

226



O. LIBRARY

9 1140 FDCLO EFFECTS OF AUTOMATIC
. SHELVING & RETRIEVAL
SYSTEM ON LIBR ARY HOURS

12 1140 OM LIBRARY CONSTRUCTION
12 1140 OM LIBRARY BUILDING DESIGN

PROPOSALS

10 1140 OCB LIBRARY BOOK SHELVING

14 1140 SOR SCIENTIFIC MANAGEMENT OF
RESEARCH LIBRARIES

14 1140 OST BIBLIOGRAPHIC SERVICES
IN THE RESEARCH LIBRARY

7 114C OSCB BOOK STORAGE, RESEARCH
LIBRARIES .

7 1140 WOCB UNIVERSITY LIBRARIES,
BOOK STORAGE

7 1140 OWSM BUILDING.PROGRAMS,
UNiVtKIIY ANU KtbtAkCh
LIBRARIES

P. CLOSED BOOK STACKS: BOOK STACKS .

10 1140 BOP ADVANTAGES OF CLOSED
BOOK STACKS

10 1140 PCHB METHODS OF ARRANGING
BOOKS IN STACKS

O. ADVANTAGES

10 1140 BOP ADVANTAGES OF CLOSED
BOOK STACKS



R. MANAGEMENT; Ai:MINISTRATION

14 1140 SOR SCIENTIFIC MANAGEMENT OF
RESEARCH LIBRARIES

S. RESEARCH LIBRARIES

14 1140 SOR

14 1140 OST

SCIENTIFIC MANAGEMENT OF
RESEARCH LIBRARIES
BIBLIOGRAPHIC SERVICES
IN THE RESEARCH LIBRARY

7 1140 OSCB BOOK STORAGE, RESEARCH
LIBRARIES

7 1140 OWSM BUILDING PROGRAMS,
UNIVERSITY AND RESEARCH
LIBRARIES

T. BIBLIOGRAPHIC SERVICES

U. RALPH R. SHAW

7 1140 UK

JLIAVLI.4,164

IN THE RESEARCH LIBRARY

RAPID SELECTOR, RALPH R.
SHAW

V. SERVICES TO PATRONS

. 7 1140 VOC AUTOMATIC SHELVING,
SERVICE TO PATRONS
RESULTING FROM

W. UNI VERSITY LIBRARiES

7 1140 WUCB UNIVERSITY LIBRARIES,
BOOK STORAGE



7 1140 OWSM BUILDING PROGRAMS,
UNIVERSITY AND RESEARCH
LIBRARIES

1143
A. LIBRARY OF CONGRESS

9 1143 BA LIBRARY OF CONGRESS,
AUTOMATION

9 1143 DCA LIBRARY OF CONGRESS,
COMPUTER & ACQUISITIONS

12 1143 RBA LIBRARY OF CONGRESS
AUTOMATION-BIBLIOGRAPHY

10 1143 TURNBA BIBLIOGRAPHY OF ARTICLES
DEALING WITH LIBRARY OF
CONGRES S AUTOMATION
PKUJECIS, IU 19bf

B. AUTOMATION /W:O MECHNAIZATION

9 1143 BA LIBRARY OF CONGRESS,
AUTOMATION

9 1143 IC3 COMPUTER & AUTOMATION OF
SERIALS RECORD

9 1143 MB AUTOMATION-STATE OF THE
ART

9 1143 NB AUTOMATED OPERATIONS
9 1143 PKB FUTURE OF AUTOMATION IN

LIBRARIES

12 1143 REB CATALOGING & AUTOMATION-
BIBLIOGRAPHY

12 1143 RBA LIBRARY OF CONGRESS
AUTOMATION-BIBLIOGRAPHY

12 1143 NRKB MECHANIZATION OF LIBRARY
FUNCTIONS-BIBLIOGRAPHY

12 1143 SRKB LIBRARY AUTOMATION-
BIBLIOGRAPHY-1960

228-
229



12 1143 RDB ACQUISITIONS &
AUTOMATION-BIBLIOGRAPHY

10 1143 UTRKB GENERAL AND
MISCELLANEOUS
%BIBLIOGRAPHY OF ARTICLES
DEALI NG WITH LIBRARY
AUTOMATION, TO 1967

10 1143 TUAKDB BIBLIOGRAPHY OF ARTICLES
DEALING WITH
ACQUISITIONS ASPEC TS OF
LIBRARY AUTOMATION, TO
1967

.10 1143 TURNBA BIBLIOGRAPHY OF ARTICLES
DEALING WITH LIBRARY OF
CONGRES S AUTOMATION
PROJECTS, TO 1967

10 1143 TURKEB BIBLIOGRAPHY OF ARTICLES
DEALING WITH CATALOGING
ASPECTS OF LIBRARY
AUTOMATION TO 1967

10 -1143 TURKIB BIBLIOGRAPHY OF ARTICLES
UtALiNL, W1111 StfilAtb
ASPECTS OF LIBRARY
AUTOMATION, TO 1967

14 1143 RKB LIBRARY AUTOMATION,
BIBLIOGRAPHY

7 1143 RKB LIBRARY AUTOMATION,
BIBLIOGRAPHIES

C. COMPUTERS

9 1143 DCA LIBRARY OF CONGRESS,
COMPUTER & ACQUISITIONS

9 1143 NFEC COMPUTER & CATALOG CARO
PRODUCTION

9 1143 NGEC COMPUTER & BOOK CATALOG
PRODUCTION

9 1143 HC COMPUTER CIRCULATION
SYSTEMS

9 1143 ICB COMPUTER & AUTOMATION OF
SERIALS RECORD



1143 KC

9 1143 QC

COMPUTERS IN THE LIBRARY-
GENERAL INFORMATION
INFORMATION NETWORKS E
THE COMPUTER

D. ACOUISITIONS

9 1143 DCA LIBRARY OF CONGRESS,
COMPUTER & ACQUISITIONS

12 1143 ROB ACQUISITIONS &
AUTOMATION-BIBLIOGRAPHY

10 1143 TURKDB BIBLIOGRAPHY OF ARTICLES
DEALING WITH
ACQUISITIONS ASPEC TS OF
LIBRARY AUTOMATION, TO
1967

E. CATALOGS AND CATALOGING

9 1143 NFEC COMPUTER & CATALOG CARD
PRODUCTION

9 1143 NGEC COMPUTER & BOOK.CATALOG
PRODUCTION

12 1143 RNGE BOOK CATALOG PRODUCTION-
BIBLIOGRAPHY'

12 1143 REB CATALOGING & AUTOMATION-
BIBLIOGRAPHY

10 1143 TURKEB BIBLIOGRAPHY OF ARTICLES
DEALING WITH CATALOGING
ASPECTS OF LIBRARY
AUTOMATION TO 1967

10 1143 TURGE BIBLIOGRAPHY OF ARTICLES
DEALING WITH BOOK
CATALOGS, TO 1967

A



F. CATALOG CARDS

9 1143 NFEC

G. BOOK CATALOGS

COMPUTER E CATALOG CARD
PRODUCTION

9 1143 NGEC COMPUTER C. BOOK CATALOG
PRODUCTION

12 1143 RNGE BOOK CATALOG PRODUCTION-
BIBLIOGRAPHY

19 1143 TURGE BIBLIOGRAPHY OF ARTICLES
DEALING WITH BOOK
CATALOGS, TO 1967

H. CIRCULATION SYSTEMS

9 -1143 HC

I. SERIALS

COMPUTER CIRCULATION
SYSibMS

9 1143 ICB COMPUTER C AUTOMATION OF
SERIALS RECORD

12 1143 RI SERIALS' AUTOMATION-
BIBLIOGRAPHY

10 1143 TURKIB BIBLIOGRAPHY OF ARTICLES

J. SYSTEMS ANALYSIS

9 1143 J

12 1143 RKJ

DEALING WITH SERIALS
ASPECTS OF LIBRARY
AUTOMATION, TO 1967

SYSTEMS ANALYSIS

SYSTEMS ANALYSIS IN
LIBRARIES-BIBLIOGRAPHY

231
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10 1143 TURJ

K. LIBRARY; LIBRARIES

9 1143 KC

9 1143 NLK

9 1143 PKB

BIBLIOGRAPHY OF ARTICLES
DEALING WITH SYSTEMS
ANALYSIS, TO 1967

COMPUTERS IN THE LIBRARY-
GENERAL INFORMATION
DATA PROCESSING IN
LIBRARIES
FUTURE OF AUTOMATION IN

LIBRARIES

12 1143 NRKB MECHANIZATION OF LIBRARY
FUNCTIONS-BIBLIOGRAPHY

12 1143 SRKB LIBRARY AUTOMATION-
BIBLIOGRAPHY-1960

12 1143 RKJ SYSTEMS ANALYSIS IN
LIBRARIES-BIBLIOGRAPHY

10 -1143 UTRKB GENERAL AND
miSutLLANEuUS
BIBLIOGRAPHY OF ARTICLES
DEALI NG WITH LIBRARY
AUTOMATION, TO 1967

10 1143 TURKDB BIBLIOGRAPHY OF*ARTICLES
DEALING WITH .

ACQUISITIONS ASPEC TS OF
LIBRARY AUTOMATION, TO

1967
10 1143 TURKEB BIBLIOGRAPHY OF ARTICLES

DEALING WITH CATALOGING
ASPECTS OF LIBRARY
AUTOMATION TO 1967

10 1143 TURKIB BIBLIOGRAPHY OF ARTICLES
DEALING WITH SERIALS
ASPECTS OF LIBRARY
AUTOMATION, TO 1967

14 1143 RKB LIBRARY AUTOMATION,
BIBLIOGRAPHY

7 1143 RKB LIBRARY AUTOMATION,
BIBLIOGRAPHIES

232
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L. DATA PROCESSING

9 1143 NLK

M. STATE OF THE ART

9 1143 MB

DATA PROCESSING IN
LIBRARIES

AUTOMATION-STATE OF THE
ART

N. OPERATIONS; PROCEDURES; PRODUCTION;
PROJECTS: FUNCTIONS

9 1143 NFEC COMPUTER E CATALOG CARO
PRODUCTION

9 1143 NGEC COMPUTER & BOOK CATALOG
PRODUCTION

9 1143 NLK DATA PROCESSING IN
LIBRARIES

9 -1143 NB AUTOMATED OPERATIONS

12 1143 RNGE BOOK CATALOG PRODUCTION-
BIBLIOGRAPHY

12 1143 NRKB MECHANIZATION OF LIBRARY
FUNCTIONS-BIBLIOGRAPHY

10 1143 TURNBA BIBLIOGRAPHy OF ARTICLES

O. INTREX

9 1143 0

P. FUTURE TRENDS

9 1143 PKB

DEALING WITH LIBRARY OF
CUNGRES S AUTOMATION
PROJECTS, TO 1967

INTREX

FUTURE OF AUTOMATION IN
LIBRARIES

233
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0. INFORMATION NETWORKS

9 1143 QC

R. BIBLIOGRAPHY

12 1143 RI

12 1143 RNGE

12 1143 REB

12 1143 RBA

12 1143 NRKB

12 1143 SRKB

12 1143 RDB

iz 114.1 KNJ

10 1143 UTRKB

10 1143 TURKDB

1D

10

1143 TURNBA

1143 TURKEB

INFORMATION NETWORKS &
THE COMPUTER

SERIALS' AUTOMATION-
BIBLIOGRAPHY
BOOK CATALOG PRODUCTION-
BIBLIOGRAPHY
CATALOGING & AUTOMATION-
BIBLIOGRAPHY
LIBRARY OF CONGRESS
AUTOMATION-BIBLIOGRAPHY
MECHANIZATION OF LIBRARY
FUNCTIONS-BIBLIOGRAPHY
LIBRARY AUTOMATION-
BIBLIOGr.APHY-1960
ACQUISITIUNS &
AUTOMATION-BIBLIOGRAPHY
SiSTEi4S MtMLIL 1;4

LIBRARIES-BIBLIOGRAPHY

GENERAL AND
MISCELLANEOUS
BIBLIOGRAPHY OF ARTICLES
DEALI.NG WITH LIBRARY
AUTOMATION, IO 1967
BIBLIOGRAPHY OF ARTICLES
DEALING WITH
ACQUISITIONS ASPEC TS OF
LIBRARY AUTOMATION/ TO
1967
BIBLIOGRAPHY OF ARTICLES
DEALING WITH LIBRARY OF
CONGRES S AUTOMATION
PROJECTS, TO 1967
BIBLIOGRAPHY OF ARTICLES
DEALING WITH CATALOGING
ASPECTS OF LIBRARY
AUTOMATION TO 1967

234
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10 1143 TnGE BIBLIOGRAPHY OF ARTICLES
DEALING WITH BOOR
CATALOGS, TO 1967

10 1143 TURKIB BIBLIOGRAPHY OF ARTICLES
DEALING WITH ERIALS
ASPECTS OF LIBRARY
AUTOMATION, TO 1967

10 1143 TURJ BIBLIOGRAPHY OF ARTICLES
DEALDG WITH SYSTEMS
ANALYSIS, TO 1967

14 1143 RKB LIBRARY AUTOMATION,
BIBLIOGRAPHY

7 1143 RKB LIBRARY AUTOMATION,
BIBLIOGRAPHIES

S. 196C

12 1143 SRKB LIBRARY AUTOMATION-
BIBLIOGRAPHY-1960

T. BIBLIOGRAPHY OF ARTICLES

10 1143 UTRKB GENERAL AND
MISCELLANEOUS
BIBLIOGRAPHY nF ARTICLES
DEALI NG WITH LIBRARY
AUTOMATION, TO 1967

10 1143 TURKDB BIBLIOGRAPHY OF ARTICLES
DEALING WITH
ACQUISITIONS ASPEC TS OF
LIBRARY AUTOMATION, TO
1967

10 1143 TURNBA BIBLIOGRAPHY OF ARTICLES
DEALING WITH LIBRARY OF
CONGRES S AUTOMATION
PROJECTS, TO 1967

10 1143 TURKEB BIBLIOGRAPHY OF ARTICLES
DEALING WITH CATALOGING
ASPECTS OF LIBRARY
AUTOMATION TO 1967

235
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U.

10 1143 TURGE BIBLIOGRAPHY OF ARTICLES
DEALING WI1H BOOK
CATALOGS, TO 1967

10 1143 TURKIB BIBLIOGRAPHY OF ARTICLES
DEALING WITH SERIALS
ASPECTS OF LIBRARY
AUTOMATION, 10 1967

10 1143 TURJ BIBLIOGRAPHY OF ARTICLES
DEALING WITH SYSTEMS

UP TO 1967

ANALYSIS, TO 1967

10 1143 UTRKB GENERAL AND
MISCELLANEOUS
BIBLIOGRAPHY OF ARTICLES
DEALI NG WITH LIBRARY
AUTOMATION, TO 1967

10 1143 TURKDB BIBLIOGRAPHY OF ARTICLES
DEALING WITH
ACQUISITIONS ASPEC TS OF
LIBRARY AUTOMATION, TO
1967

10 1143 TURNBA BIBLIOGRAPHY OF ARTICLES
DEALING WITH LIBRARY OF
CONGRES S AUTOMATION
PROJECTS, TO 1967

10 1143 TURKEB BIBLIOGRAPHY OF ARTICLES
DEALING WITH CATALOGING
ASPECTS OF LIBRARY
AUTOMATION TO 1967

10 1.143 TURGE BIBLIOGRAPHY OF ARTICLES
DEALING WITH BOOK
CATALOGS., TO 1967

10 1143 TURKIB BIBLIOGRAPHY OF ART/CLES
DEALING WITH SERIALS
ASPECTS OF LIBRARY
AUTOMATION, TO 1967

10 1143 TURJ BIBLIOGRAPHY OF ARTICLES
DEALING WITH SYSTEMS
ANALYSIS, 10 1967
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TABLE V - 1
PACKET VIII

PERCENTAGES OF CONSISTENCY

ARTI-
CLE
NUM-
B EE

RAIRS OF
ANALYSTS

CONCEPT
CONSIS-
TENCY

1NRITH11ETICIARITHMETIC
TERMIN-
()LOGY
CONSIS- 'CONSISTENC1CONSISTENCY
TENCY .OF'ALL

tiaAN OF MEAN 011 TER'
'CODMEPT MINOLOGY

OF ALL
PAIRS 'PAIPS

006 AB and KB 0 0 0.0%

.

,
1.7%

ID and KC .c-
,0 0.0°

AB and HK 10 0.0/0

A. and EM b2.
icB and KC 3.30 0.020

KB and HK 0.0 0.0°/.0

KB and BM '0 0 0%
KC and HK 2 (Dic' 0 00
KC and BM 0

/0

11K and BM 18.25 7b

1

0091i AB and KB
AB and KC

42.35 ,

0.Oo0

AB and HK c.
r) 1

.0 0 0'

AB and BM 241.00 0 0'0

KB and KC 2.9); 0 0'

KB and HK 60.0 0 0', .

.

,

,

2 0'

KB and BM 23.15L- 0 07c>

KC and HK 25.O5 12 5%
C and 115M 20.pi;; ( ].

hh and BM 23 1 0.0°h_
2'a

0123 AB and K1 0 0% 0 Oo
.

41.1r,

AB and KC 22.10 0 0°

AB and HK . .4
20.(n

0 0
09 O. .AB And BM

KB and KC 9.1
12 PS

0 0,
0 0KB nd HK

ICE and BM -010go 0 0
KC and HK 10.J0% 0 0 .

KC and BM 6.790 Q o 0
.

HK an4 BM 8 V6
.

.,
,

0207 AB and KB 33 30 0 0'

.

.

6 2'

AB a . KC 0
..f 0 &

AB an. la 0 0' .

AB and BM 0.0_,0 31.09
KB and KC 11.4.f,

42.(a% 25.1),KB and HK
'u,..-..v

1
O.

20 0A011
KB aDd BM
KC and HK
KC and BM ")0.0 0 0
HK and BM 0.0;:) 0.020.

4o 4e

239
2 38



TABLE V - 1
PACKET VIII

PERCENTAGES OF CONSISTENCY

ARTI-
CLE
NUM-
BER

PAIRS OF
ANALYSTS

CONCEPT
CONSIS-
TENCY

TERMIN- 'MEAN
OLOGY 'CONCEPT
onATQT.Q
"`'1"."4.'"- ;CONSISTENCiCONSISTENCY
TENCY

'PAIRS

RITE.IETIC IRITHMETIC
OF i .11 OF TER.

.MINOLOGY

or ALL OF ALL
PAIRS

0302

.

AB and KB 'i it, 0 0%

s.

C 1 °I 0 qf
,Y4 11111111W51111
a, 1 illrni

n il 1--: ki

IRROMMT41111150111111113WAt
* SO p ci '

a nS3 BM 35. 754
n *4

of V
KC end 13M 8 _1% 0.07
14 40 oi 0 0°.

03161 AB auA U .. ...

.

.

.

24

.

1 7%

AB and KC 2O.o 0 0'10

1.3'?0 0 0-AB and HK
AB and BM 0.00
KB and KC 0 0 0.0°

KB and HK 5 0
lo.70

KB and EM 18 0.0

KC and HK 10.0 0.0

KC and BM 10. '1 0.0-0

HK and BM 0.0 0.02o

0 82

,

,

V

AB and KB . ct 0.0
.

.

. .

.

46 1%

.

4 0%

AB and KC 1. °0 0.00
AB and HK V 4 0 0.00
AB and BM a

.0 0.0a
KB and KC 2. t'h 0.00
KB and HK Wo 0.0o
KB and BM 2 .0 0.00
KC and HK IIIIIIMM 0.00.

KC and BM 2.9°b .20.00
HK and BM 55. 0 20.00

0414 AB and KB 11.1°L 0.0%
.

.

,

,

,

27.4%

.

8.2%

AB and KC 5.5 0

2 .1°0 S. e.0AB and HK
AB and BM 24.1°0 0.00

KB and KC 0.0;) S. 0

KB and HK 9.1% 0.0%

KB and BM 9.10 0.00

KC and UK 4.0°0 1. 0

KC ana VBM , 3 ;,,

HK and En 73 9; 29 5/0

240
239



TABLE V - 1
PACKET VIII

PERCENTAGES OF CONSISTENCY
r

IARTI-
CLE
NUM-
BER

PAIRS OF
ANALYSTS

CONCEPT
CONS IS
TENCY

.tPLRITHivETIC
TERMIN-
OLOGY
CONSIS- ,CONSISTENC
TENCY

/ RITHMETIC
MEAN OF MEAN OF TER'
CONCEPT MINOLOGY

CONSISTENCY
OF ALL tOP ALL
PAIRS

;0 33 AB and KB 25 O.) 0 0'

.

.

36.5%
,

.

.

.

1., ..1. AC
roi

0 0 0'

413 ao
.-40 6 AIM

.g .. -R # 0

KB and KC 10.0-0 0000

KB and HK 1101-0 0.0

KB and BM 12 0.0

KC and HK : 3,3o 0

KC and BM 0 0

HK and BM 0 0 0

:0 001b _0.0%7--
0.0'

050 AB and KB
AB and KC .

AB and HK 75o 000

AB and BM 83.3% 0. .

KB and KC 37.5 2
257577-- .KB and FE 2 . 9'o

B an :
c.1/. 0.0

40.0% . .

u an. i .2 '

-C and BY 0 QC 0.0

JA and BM 0 0'
,

0526

,

AB and KB, 5q.Oo 0.00 .

.40

AB ana KC 27 0 o),

AB and BM 0 0 0'

AB and HK 1: 2 0.0'0

KB and KC, 10.05s 0.00

KB and BM .60 14. 0

KB and HK 2. 0.0 .

and M c.).30 0 0'

KC and HK 12. 0 20 0'
.

.

BM and HK . ec O.
.

28 6'

0551 AB and KBi 1 0 0 0. .

.

.

2.0%

AB and KC 2: .
--742 Co

0 0'
0 0'0 .AB and HK

AB and BM 18 2% 0 0% .

KB and KC
KB and HK 62 5% 20 0%

KB and BM 4 'o 0.0'

KC and ha 0 o oo ...

KC and BM 0 00 0 '0

HK and BM
r

4002%

241
240



PACKET VIII
PERCENTAGE OF CONSISTENCY

,

ARTI-

1
CLE
NUM-

059

,

.

PAIRS OF
ANALYSTS

CONCEPT
CONSIS-
TENCY

22.2,

,tAHLITHMETIC
TERMIN- i'l.,:EAN
OLOGY
CONSIS-
TENCY 'OF

'PAIRS

OF
1CONCEPT
CONSISTENC

ALL

?ARITHMETIC
1!EAN OF TER
,,IINOLOGY
.CONSISTENCY
tOF ALL
PAIRS

0 007

,

0.26.4 : 1

.

3 1%

AB and KB
AB and KC 2 .0 0 0A111

AB and HK '7,0.0':, 0 0'

AB and F --0 ., c3 0 0'9

KB and KC 1 . ,}2 0.00

KB and HK 2b.65 14.3%

KB and BM 16.

KC and HK -0 0.00

and BM O. v0 0.0'

HK and BM 217).0 0.00

0.06,10-- 0 0 .
Ocu2

,

AB and KB
AB and KC 0.00

AB and HK 60.0c0 0.00 ,

AB and BM /0 0.00

.

,

KB and KC 0 .(D,,J,t-i0
56.-40,0

0.0
.

.

KB and HK
KB an BM
KC an I 2 .0;79 o.o,

KC and BM 29.0q 0.00

HK and Bi_i 0.CDN) 1 .' 0
48 8%

, oG

.

AB and KB P
:

. 3 0.0%
.

.

1 1.

AB and KC 2 . b/0 0 .0%

AB and RIC 7 . 5 0.o0

AB and BM 0 .0G0 0.0

,

,

KB and KC 2 ",. 1;0 0.00
04::
0.00

.

KB and HK 0 .0c5

KB and BM
KC and la 25.0(i0 0.0'

.

; KC and BM 1 . q 11.10

HK and BM 2 .0-0 0.00
.

28 8..

072 AB and KB 50.0/0 0.0

.

1 4%

.AB and KC 12.5% 0.0%

AB and HK 20.M 0.03 .

AB and BM 42. c,f0
0.00 .

KB and KC 2 .0Y0 0.00 .

KB and HK 0.0c-J 0.00

KB and BM 22.2'10 0.00
,

KC and HK '0.0,0

10.M.
0.00
14.3%r

..

KC and BM
an Bi

O. 0

27.7%

242

241

11



TABLE V - 1
PACKET VIII

PERCENTAGES OF 00TENCY
,

ARTI-
CLE
NUM-
BER

PAIRS OF
ANALYSTS

CONCEPT
CONS IS -
TENCY

TERMIN-
OLOGY
CONSIS- ;

TENCY

ARITHMETIC MIMETIC
_,1EAN OF VEAN
CONCEPT iMINOLOGY
CONSISTENC CONSISTENCY
OF ALL tOP ALL
PAIRS PA RS

OF TER

: 07 c 9

,

AB and KB 6 .7 0 0 0'

. .

0

.

/L.9,.°A .

0 9%

AB and KC 50.00 0 0'
AB and Frt< 0.0 '0 0 0 :o
AB and EA 25,04 0 Os
K and KC 2 Ocr() 0 . OP.

KB and 1-Y 10,056 0,00
" -not '1 14 cri 0 0

KC and rlac, "i0.0%
n. Rm 4 C 4 0

a .a BM 10 Oul 12

0 0',0789

,

.

,....213.....41:m
AB and KC

20 . CI,0

1°4 0.0'
AB and ITK 5.0% 0.0
AB and B14 i4. cri 0 0

29.24j 0 0
, KB and KC

KB and Ffic i8.d% 0 0 :

B and B 1 16 7/0 0 0
KC and inc 36.9c/0 9.1% .

17 1
KC and 524 5 37-7-757707
HK and BM 13.3 0.07-'

06 7 AB and KB 40.0% o Oro-
0.0%
075270"

.

.

6

.

.

.

.

1 7%

11.6%

AB and KC 22.25-0
AB ancr= . 18.8%
AB and BM a .r)G7) 0.75"--
KB and KC t37;3170"
KB and HK 25.0% 670.641--

KB and -RM 0 0e) 0 0%
and HK 22,2 0 0

15 , 7KC and BM
EC and BM 20.0% 0.0

,

o 72 AB and KB 20 0'. 0 o.,

,

.

AB and KC 20 0 0 0"0
AB and 1-1K 21 '0

AB and BM 20 00 0 Ofe,

KB and KC 20 0% 14 '

KB and HK 22 2'0 1. 7
KB and BM 20 0% 14 3%
KC and HK 57 1% 40 0% ...
KC and BM 20.0% 14.3%
HK and BM 37,5(% 16 7%

25.8%

2)13
242



PACKET VIII
PERCENTAGES OF CONSISTENCY

ICLEARTI-
I

NUM-
BER

PAIRS OF
ANALYSTS

CONCEPT
C ONS IS -
TENCY

TERMIN-
OLOGY
CONSIS-
TENCY

.RITii,IETIC
-iEAN OF
ONCEPT

CONSISTENC
F ALL

PAIRS

ARITHMETIC
ilEIVET OF TER
INOLOGY

CONSISTENCY
OF ALL
PAIRS

0900

.

AB and KB 25. /0 o.o

14.9% 0.0%

AB and KC 2 r . Ot
AB and Fa 2 . Ocs 0 . S"

A. and Hi" 1 00 O.

KB and KC 0.00 0.00
KB and Fa 2 .00 0.0 '
KB and BM . 0 0.0
KC and liK 15. 0 0.00 ,

KC and BM 0.0'S 0.0 fo

Iiic and BM 0.00

0993 AB and KB 1 .7 0 0.000

.

31.8%

,

2.7%

AB and KC 0.0A Vo

AB and ITK 25.05 0.0%
AB an. Bi . a

0 5 .. 0

KB and KC 14.3% 0.0%

KB and HK 50 0 0 .05
14.31%

. KB and BM 28.
KC and ha 20.000 0.00
KC and BM 50.00 12.55 .

HK and BM 40.05 0.05

'

:

101 A m and KB 8. &
Illinagilli
IIIMWIAII

4, .2 '0

o .0 0
0.00
0.00
0.00

.

.

.

.

. .

.

.

6.10

and KC
AB and ha
AB and BM
KB and KC 11.1 0 0.00
KB and I-3a 0.00 0

. n BM .H-0 0.0ci0
11.100KC and I-1K 0.0

KC and BM 'W . 50 14.3
la and BM 60.060 2 .00

1030 AB and KB 1.1-if, 0.00
.

.

.

.

,

.

78.05 0.0%

A . and KC .1°0 0.00
. " .4,

0, 0 . 0

..!3 and BM
. 0 . "0

t. 1 d KC .0.00 0.00
4:1; and Mc

.. . ,0 0 .0 0

K ;i: nd BM . 0.00
KC and ha 6,..7/0

6b . 17)

0 . 0

0 0%KC and BM
HK and BM 100. O'io o . e-0

244

243



PACKET VIII
PERCENTAGES OF CONSISTENCY

ARTI-
CLE
Num-
BER

PA I RS OP
ANALYSTS

O ECNCPT
CONSIS-
TENCY

ARITHMETIC ARITINETIC
TERMIN- ,AI\T OF f.:EAN OF TER
OLOGY 1.1-'

_.!ONCEPT INOLOGY
CONSIS-
TENCY

j&)NSISTENC CONSISTENCY
OF ALL OF ALL
PAIRS PAIRS

.

.

AB and KB 4O.O 0 0 0

2.. 0 JA o%

AB and K.0 1 0 0'.
AB and FiK 42 , 0 OAR

.AB and BM 50 O.) Q 0'
Q .0,0KB and KC 424.4 iri.

KB and ILK -1'..i.'';'. 0,0r
_Am ..122 t.

.. 1. il

04

50 M
s'4,
ex;

e Le e
4 v. g 0 Oe ,,

.

,

,

. .

.
.

. ..

,

245

244



PACT= XI
PERCENTAGES OF CONSISTENCY

AT= -
CLE
Num_

BER

PAIRS OF
ANALYSTS

CONCEPT
CONS IS -
TENCY

TERMIN -
AILITO,IEFTIC lAIREATI\ITHOTEFTTECR

OLOGY CONCEPT MIN OLOGY
CONSIS- °CONS IS TENC CONSISTENCY
TENCY OF ALL OF ALL

PAIRS PAIRS

0054 S B and G I 0 0,
SB and EL 1 * 0 0/0

SB and 4S 16.7lb 0 0% .

SB and KW 2 . Do 0 0
GE and EL 21.4 0 0'
GE and NS .

.

0.0
GH and KW 0

.
', 0 050

0 0 0

Q.(e2

1
.

3.1%

EL ana 11S 2.6c 0 0' .

EL and lcd 6o .7% 0 0
S and KW 0.0% 0 0

0 Oor---
'.

* Ose
00 1 SB and GH 2o .7111111

0.0/SB and hL
SB and iS 12.5 o.0

SB and KW 44 4% 0

GH and EL 35' 7° 0 OA .

GE and 14S ZA 0 o
0 0GE and KW 2

hi, and MS 12 c c; 0 0 0
EL and KW 0 0'0
MS and KW 14 V 000*

009c SB and GH -2.1G 5 5

SB an h 2 0 o es

Sl_ and I;IS 13 Dio
SB and Kg 1 .6,0 0.00
GH and I L 0.0c/70

22 21 0 0
15 0GE and MS

GE arid KV '1 ) 0 OtT'

EL and MS 2 . 0 0.0 0 . .

EL and KW 61.5°t 0.0%
1,IS and KW 2,- .0c-6 10.0g

0099 SB and GB 2r- . 0

6.9%

and EL 11 1'
.

.

,

.

34.3%

SB and MS 11.1/0 2

S B and KN ''-. °I0 0.00
GH and EL 57.15, 12 %

and MS 14.-S 14 3'

GH and KW 90.0 n 0 4
EL and MS 41, o 0

EL and KW b0. )7 0.
MS and KW 25.0% 0.0%



PACKET IX
PERCENTAGES OF COrSISTENCY

ARTI-
CLE
NUN-
BER

PAIRS OF
ANALYSTS

CONCEPT_
CONSIb.-
TENCY

TERMIN- A;MEAN OF
ARITHMETTC

CONSIS-
OLOGY ICONCEPT

CONSISTENC
TENCY 10F ALL

PAIRS

1ARITHMETIC
pEAN OF TER
iviINOLOGY
,CONSIS TENCY

F ALL
PAIRS

2 ct ,

; 0217 SB and GE ,f-- 0 0'0 j
SB and EL 7--

vz.I.

"0.0',,:')
0 .0%
0

7

Q Lo

SB and JS
S a n d yw 54.5z)7,5 9 lq
GF and EL 11 8c,i) 0 M

LsiL,2,2...cL.yi
_ M

lEilinagil
41

Q_,M
0 .M

r--5 . 6(g 0 t09()

026_l_ SB and GH "30 .00 0 0

.

26 "3

, .

SB and 7L 2 i 0 0
SB and MS 1.2 9'76 0 01
SB and KW 20 .0/0 0 O's
( H and EL 15 . co 0 0'
GH and MS 22 .2Y0 0 00o

20 .0%
EL and MS 33.3% 0 0.
EL and Kw 0 -,
MS and IcT 25 .0/0 o o'

0299 SB and GH 0 .0/0

.

.

16.6%

.

0.7%

SB and EL 0.00
SB and MS . 12 .55r0 .060
SB 'and KW 15 . o Op
GH and EL 10 .0% 0.1)/0

23.5570 7.1%GH and MS
GH and KW 19 .0,70 5,0"
EL and MS 18 .266

2 0/1111.0W0
mansyj

0.070-

.4,0
EL and KW
MS and Kw

0309 SB and GH 25 .0% 0 .O%

.

.

,

.

...

33.0% 7.6%

SB and EL 1 .3620 , 0

SB and MS 22 .2a.; 0 .0%
SB and KW 5/0 0 , 0 0

GE and EL r.c,; 0.027o

GE and MS '3 . bo . ,0

GH and KW (-0 .0% 9.1%
EL and MS 35 ;No e

EL and KW qp.oTp

2 . 'io -7NMS c.Ind KW



PACKET IX
PERCENTAGES OF CONSISTENCY

ANTI-
CLE
NUM-
BER

PAIRS OF
ANALYSTS

CONCE1',111
CONS IS -
TENCY

TERMIN-
OLOGY
CONS IS -
TENCY

A RITINETIC
,',1EAN OF ''vlEAN
.CONCEPT
CONSISTENC
OF ALL
PAIRS

etRITHMETIC
OF TER

1INOLOGY
CONSISTENCY

F ALL
PAIRS

.

.

0-OO SB and GH a 7' t,:5 1- d%

.

SB 4n_d EL 60.(A 0.0%
7,.--. flq,

- ..set
1111811MIEMI

au Qn(1 1,:;1_

.
..,

11111057.11111
,.

. . ' '.-

0420 3 and G i 40.095 0,0%

.

24.2. 0 0'

SB and '''L V- 8 6.; 0 a-
, SB and MS 26.

SB and KW 2 . /0 0 .0 0
GH and EL 50.09', 0.0%
GH and MS -8.5q 0.0 o
GH and KW -0 .b5t 0 .0 o
EL and MS

/o0.09b 0 .0%
EL and KW ob .7% 0.0%
MS and KW b6.7% 0.0%

.

,

049-, SB and GH 5 .0% Qo1,

.

28.6

.

.

0

.

0 .0 o

SB a.na= 3 0 6 (tj 0 6 0 0 '

SB and MS 27.36,0 0 . 010

B 'an I,' II . (.. o

i anct .e, 1. ' . uf/) . t; 0

ri an ,i 20.0'/:-0 e 0

an v . V) . 0 0

EL and LIS 30.0( 0 .0 0
, an P 2 /0

MS and Kti 13.370

_3 an .:
-- ,0

iiiiimunill
111111119MY0

e '0

G. vo
111112070

0 0

IIIIIIM/0

.

,

&

,

.

2

.

.

' "
s

SB and a
8B and MS

-77777.7-<17 c
0inwrigyiumm,

0.06a
H L- n7 --i,

GH ar. MS
GH raT:=..v1 I- . i)ro

iiiiMEMMIlliggegaillanr
2., J an .s../ ii, . 0

2 .01111.111MV0mr and KN

248

0 47



PACKET IX
PER CEN TA GE OF C ONS IS TENCY

ARTI -
CLE
NUM-
BER

PA 5 OFI R
ANALYSTS

C ON CEPT
CONS IS -
TENCY

....
,ARITIIMETIC ' RITIVETIC

TERIT1N- MEAN OF -4EAN OF TER -
OLOG-Y .0 ONCEPT (1INOLOGY
CONS IS I C ONS IS TEN C , ONS IS TEN CY

TENCY OF ALL F ALL
1

0522 ; qne..=MEM111111Bargilli
1 b

0 00

,

22.1% 3 6%

0.00
6 c 0 0 a

q a jand Icr.,T --5 . '') 0 .0 a
CM nrid El4 2 .: .9(r. 0 .(4
0.. "

.MIMI.111111111ilillb
- 1,

.11MIPMENII
exid KW

c.

karal
1

'0 .

00

e
1 .24 , 16 .7tg,

0 9 1 SB and GH li . 1-56 0 .0%

.

32 .8%

.

.

3 8%

i SB and EL co 41,,

B an. 3 b a

*i- an. cw /0 41.;,
an /0

GH and .1S 37.5P 18 .70k
GI. and KW 18 2% 0.0%

.

EL and MS "5 ,
,0

EL and KW
2 ., Oro 0 . 0%MS and KW

05 6 S B and GE 50.57o 0.0 ,

.

.

30 1.14,--...

.

.

S B and EL 33.3 (f, 0.0%
S B and MS 33. , 0 0.0%
S B 'and KW 14.3 0 0 0%1

GH anc:. EL 50.03o
5 0 . 01!)

11.1%

0 0
50 0
14.5GH and MS

GH and KW
EL and MS 33.3/0 -.3.3
EL and KW 14 . 0 0 0'.
MS and KW II 0 0 0'

0603 SB and GH 15.8% 0.0%

,

35.6% 2.4.%

S B and EL
23.1%a
27.7 --0-75----S B and MS

SB and KW
GH and EL 52 . 0

L-7:770II and MS 3.6 . 0

GH and KW 0 . 00
EL and MS 2 0 '0

EL and Kltr . 0 $ ro
MS an . i 03. 0 Iv



PACIM IX
PERCENTAGE OF CMSISTENCY

ARTI-
CLE

'NUN-
BER

PATRS OF
ANALYSTS

CONCEPT
CONSIS-
TENCY

, -\
,

7.,,',71 ,

j'ijLik-1. -1.
CONS IS -

,

TENCY

5RITHMETIC
NiEAN OP

!CONCEPT
C ONSISTENG1
OF ALL

L RIT7.1F:TIC
LEAL OF TER

, 1IN ()LOGY
COT,TOISTENCY
eF ALL
.. i :

0.13

.

SB and GH 3,5 '0

.

.

.

22 . &. 0 0%

.

2 6'

SB and EL 1,5 . _/0 0 0%
SB and iviS 29.2q 0.00

SB and KW 2. 0 00
Gil and EL 20 0-!.) 0 00
GH and MS 16 0 0
GH and KW 2g 66 0 0
EL and MS 2 .06b 0.0 .
EL and KW 20.0',0
MS and KW 10 . 0 0.0'0

-4-=I02T SB and Gil 1.7 b 0 0_ ...Yo
1

. SB and EL 1 . '2,) 0 . Vio'
a 0 Out) 0 0 0 .

SB rind KW 0. 0 0',
GH and EL 14.340 0 0'.
GH and MS 2 . 11_ le

GIS 1'.GH and KW
EL and MS 50.01) 0 0'

2 .1°c 0.00EL and KW
MS and KW 10 0

28.8'

0723

,

.8 . V

.

0 Ei

- A, s s",

iiaraffilnia.
B apd KW

0 * 0'0
62 . Yi,5 0 0"

e s '

, .
r, ,

____51-_.-.222_,
K 0", q 0%i

illeusrrame
EL and

04 1 .

20., (2.Z 0-0%MS
.40 TA

kilIMMIral

c/ Qa-Z2---.

sof . 6'4,
10..2

0750 ; .nd GH )44 14', 0 0"

OM I

; w d EL 11 1 All 0 00
d MS 2.9 0 0 9'0 ,

JSZ and KW 22 .2). 0.000 .

. 4! 0 nd EL 10.06( 0 0'0 ,

OH and MS 37.590 0 co
. and KW . af 0 070

,

EL and Mo
.- 0 S.I 0 . .

EL and KW _ 0 S . 5T/0

MS ari( KW _ : .t-ir0 27.6%

249 250



PACKET IX

PERCENTAGE OF CONSISTENCY

A RTI - PAIRS OF
CLE ANALYSTS
NUM-
RFT

CONCEPT
CONS IS -
TENCY

.A.RITHMETIC
TERIIIN- \ZAN OF
CLOGY CONCEPT
CONS IS - CONS ISTENC
TENCY OF ALL

PAIRS

ARITHMETIC
'4EAN OF TER
,INOLOGY

CONSISTENCY
OF ALL
PAIRS

077b . S and GH 6 'o 0 Out

51.25

.

.

22.7%

.

0.0%

0 0%

SB and EL 0 . Ov 0 OM
S B and MS (7, 0 0"
SB and, KW 0 . 0 ''', 0 O.
GH and EL 0 .0.0 0.0Alt
GH and MS 0 0
GH and KW 0 Oe 0 00
EL and MS 75 OL, 0 0'
EL and KW 0 0 0%
MS and KW 40 .0. 0 04

25.05ft 0 00805 B and GH...._S

1 SB and EL 1.

SB and MS 2g .6%
SB and KW 33 .3c:

aff. 250
0 0".
;, .0'GH and EL

an. 1 6 Jo
e .

G1-1 and KW- 1.4% 0 07,--
EL and MT 14:3% 0 0
EL and KW 16 0.0'0
Mb and KW 0 0.0°0

07328 : , i.
e ,

.

.

.

.,

.nd I ',

S- and KS 8 -5,_ 0 .0%
SB and_ji2L7a1 ..

GH rid EL 61 .551:, 5 '
GH anif MS -0,056 0 00

Hp_ . d 4 q 0 °,0

111M-14611111111111PIAPtiVe.
EL nd KW

6 ° #

42, g94 Q P%
,._

o 5 SB and GH 75.0,0
.

,

,

.40 .2(Y0 0.0%

. SB and EL 0 .0°0 ol

IIIMEDY0
0, 5'0SB and MS 2 . 0

SB and KW .

GH and EL 5.5 0 e

GH and MS 33.3°70 0 0%
--oGH and KIX 35. rps o

EL and MS 25.0% 6 05
EL and KW +

,* a

MS an tr
5

250 251



PACKET IX

A.RTI-
CLE
NUM -
BER

PAIRS OF
ANALYSTS

COIICEPT
COlis IS -
TEUOY

RITH . IC
TERMIN- tEAN OF
OLOGY CONCEPT

CONS IS- i COT'TSISTETTC
TENCY : OF ALL

, PAIRS

RITHMETIC
.1EAN OF TER
:1INOLOGY
CONSISTENCY
OF ALL
PAIRS

10 5 ..d G 6;t: 0 0 O

52 . 3% 0 .0%

-V/ 0 0 11111IIMILISS.1.3
41 ( T'rl 30 . 0"'_

ri :-,4I'LL
r;

s a 4 eci;/

11011MMIll-
5 . 5/0

crf

0 .0 0
a

EL and KW
MS and KW 22 . 2'7 0 . 0 0

.....-.

...

.

. .

,

,

Mill .......,

IIIII
.

.

,

,.1111111111=
............

.......

251 252



PACEET X
PERCENTAGE OF CONSISTENCY

ARTI
OLE
NUM-
BER

PATRS OF
ANALYSTS

CONCEPT
. CONSIS-
TENCY

TERMIN-
OLOGY
CONSIS-
TENCY

,MEAN

;OF
'PAIRS

, i IC RITHMETIC
OF viEAN OF TER

CONCEPT vIINOLOGY
CONSISTENC ,CONSITITNCY

ALL #F ALL
.'AIRS

B and SB '7, .0% 0.0

.

,

B and KC 12. % 12. 0

AB and IL 22.20 0.0
AB and EL -.'7' 14.

SB and KC 57.15o 0.0
SB and IL 12.9(' 0.0'
SB and EL 0 .0cr
KC and IL ..

KC and EL 2.b5o 2 . '
IL and EL It . 7 5: 0.0

6. 0

of- : an. B 4-0.0p 0.0o

.

0 0'

AB and KC 44.4% 0.0o

AB and EL 0 0.

.

.

AB and IL 37.i0 0.0
SB and KC 304 0.0
SB and EL 40.0 0.0'

SB and IL 3d.4 G.0
KC and EL 25.050 0.00 .

KC and IL 40.0'r6 0 0
and IL

,
. -0 0 0

006d AB and SB f.

.

.

.

."
.

.

.

AB and KC "Vi. 00%
_AB and EL 18.8 0.0%
AB and IL 26.761, .L

0 0%
0 06'SB and KC ___ao.1.L.

"5.MSB and EL L , 0.0%
SB and IL 42.1% 0-0%
KC and EL 9.15 0.0%
KC and IL 0

EL and IL

.0 ,
.B an B . /0

. 0

.

.

,

I

0 0

,AB and KC 20.05 0.0%
. .

. ir

L
SB arid KC

00
2.9/.1

0 0
0.0%

14 '79 0 00

an. L 0.0o

KC and EL 0 Op 0 Oo ./

KC and IL 16."rg 0 00

EL and IL 2 0 o 00
22 0(4



PACKET X
PERCENTAGE OP CONSISTENCY

=I-
0.TR
NUM-
BER

PAIRS OF
ANALYSTS

CONCEPT
CGNSIS -
TENCY

TERMIN- MEAN
OLOGY
CONSIS-
TENCY

.)

ARITE,IETIC
OF

CONCEPT
CONSISTENC
OF ALL
PAIRS

'IRITHM,L. IC

EAN OF TER
IMINOLOGY
CONSISTENCY
OF ALL
PAIRS

0155 AB and SB 90 00 0 0%

59.2%

.

0.0%

AB and KC 2 . s 0 0%
0 OMRAB and EL 0 .

0 0- 0 OA.
J51B awl KC 71 ) 0 0

B and EL 1 ha. 0 0%

iDB and TL 0

C and EL 42.0 r 0 0 .

C and, IL
-4(477__

0 . 0 '0 0 0,

EL and IL 71 . ' o 0 0

O?9LL AB atvi. S -, 20.0(0

B. and KC 20.0,'0 0 0

AB and EL 2 6 . 0 i

AB and IL 1 .7,:.

0 011.._
124.5V
0.0'40

0 0"
0.00
0 0

SB and KC
S.13 and EL
SB and IL 0 0

KC and EL 12 .5. 0 00

KC ai'd IL 14 'b 0 0°

EL and IL 11.1WW11 I I I 0 0'

031-, AB and SB I
0 00

.

.

. .

.

41. 2 0

,.

.

0.0%

AB and KC 2.bt 0 00
AB and EL 20.0 0 0.00

55.b00 0.0

SB and KC 30.00
SB and EL 4 .5 0 0.0%
SB and IL 0 .(-J-0 0.00
KC and EL 2 .b°,o S.00

KC and IL 22.290 0 . 0%

EL a:nd IL .6°L 0 .02_

9 AB and SB %

.

.

2 9 1% 0.0%

AB and KC .1/0 0.0%

AB and EL mfigefaml $

Arra= = . 0 0.00

SB and KC a .200 T 0

eur-SE and EL 20.//o

SB and I.._J . 2o (5. g%

KC an . e

K an
an

0.0/0

2. .,)60 0.0

253254



PACKET X
PERCENTAGE OF CONSISTENCY

'ARTI-
CLE PAIRS OF

,NUM- ANALYSTS
BER

CONCEPT
CONS1S-
TENCY

TERMIN-
OLOGY
CONSIS-
TENGY

'PAIRS

Ur:MMIC RITHMETIC
'MEAN OF 4EAN OF TER-

CONCEPT 41NaLOGY
,

CONSISTENCCONSISTENCY
OF ALL OF ALL

TAIRS

0 0 AB and SB 10.0 0 00

0.0%

AB and KC 20.0 0.01.
AB and EL "'g 0.04

AB and L 7';.0 0.0

S- and K, 13 .7j 0.0 0

SB and EL W.00 0.0

SB and L . 0 0.00

IKC end EL All 0.0°0

KC and TL . 0.00

EL and IL 0.0/0 0.00

042el AB and SB 0.0S 0.00

.

25 0 0'

AB and KC 33.3 . 0

AB and EL 25.0% 0.0%

AB and IL 00.0$ 0.070

SB an. KC #.
B an. 2 I. 0 0.0%

SB end IL 0.00 0.0

KC and EL 11111111Win 0.0

KC and IL 0.00

EL ana IL 25.00 0.00

064 AB and SB 0.0" 0.0
.

.

.

.

41.8%

.

.

.

2.0%

AB and KC 2 .b%
AB and EL . 42.9% 0.070

ABand IL 66.7 0.6%

0B and KC 25.0% 6.0%

SB and EL 37.7; 6.0%

SB and I 5740 e , It 0

KC and EL 22.2 6.67:0--

C an° I . °0 ...

gponimmmosm . 0 1.10

0474 AB and SB 15.21) 0.070

.

.

,

.

.

0 0'

e 0

. :
0

: ' .* V, I 0

: se 4

IIIIIIESMIII I I
'T IIIIIFAIFZAI o

LIMMINERIMINNEM 0

. and .L 66 -0 0 00

EL and IL 20 0 0.0'0

254 255



PACKET X
PERCENTAGE OF CONSISTENCY

ARTI-
CLE
.NUM-
BER

PAIRS OF
ANALYSTS

CONCEPT
C ONS IS -

TENCY

TERMIN-
OLOGY
CONS IS - I

TEN GY
.

RI THMETIC
EAN OF
CONCEPT
CONS IS TENCIIC
F ALL
1 Rs

API THMETI C
MlAN OF TER
1:4INOLOGY
ON'S ISTENCY

OF ALL
PALR

051

.

.

AB and 8B 50 0 12 516

.2%

1

I

AB and KC 90 .9 ,0 20 0%
AB and EL 79.026 16

.1R ard T 0 Oe 'z.

SE and IT 40.016e
1677g

'.
.4., T.'

. D .
--, 0/ 0-1-01...

I
,- 0/ ' .

01
fo 6*.0

4 0 '0 '.

0 67 AB and SB 6 0.0

,

..

.

0 0.

AB and KC 60 0 0 0'.

AB and hL .loF 0 0'

.

AB and IL 100.00 0 0'0

SB and KC 3 . 4p 0 0'.

SB and EL 38.5°6 0 0"

SB and IL . /0
0 0

KC an. E 57.1 0 0'.

KC ana IL t 0.0% 0.0%
EL and IL 57.1% 0.0%

0601 AB and S B 0 0- 0 0

.

4,.

.

1 l'

AB and KC 25 0% 0 0
AB and EL 27 'i% 0 o4
AB and IL 22 2' 0 0'

SB and Ka_z_94_
41 t2%

0.00
SB and EL 0.0'.

SB and IL 49;5% 0.09

KC and EL 10.556 0.0%,

KC and IL 38.10
40.0

El .870

40'0EL and IL

0602 AB and SB 25 0' 0 0'

,

.

.

,

.

AB and KC 2 0°6 20.0'

AB and EL 20 0 1 T
AB and IL 33.3% 0.09t

SB and KC 22.2% 0.04Po

8B and EL 9 1 0.0
SB and IL 25.00 0.0
KC and EL 40 0% 16 .7

KC and IL 25.0% 0 . 0 0

EL and IL 20.0% 0.0%

2566

.411.



PACKET X

PERCENTA3E OF CONSISTENCY

ARTI-

NCLEUM -
BER

PAIRS OF
ANALYSTS

iCONCE-, P_. r

CONSIS-
TENCY

.ARITHMETIC ARITHMETIC
TERMIN- mEAN OP MEAli OF TER-
OLOGY iC ONCEPT MINOLOGY
CONSIS - AC ONSISTENC CONSISTENCY
TENCY OF ALL OF ALL

A ''' PAIRS

()ea- AB a....ci SB : 10.0 0
,.. and KC ao 0 .0uo

; and EL . ', -.) 0.0

4 .6%

. c., 2 .0 0
.n. KC 2 CP 0 0 0

,

. and - L 0.0t-'-.; 0.0 '
.. and IL .) 11 1",

KQ and ''L 2 .6 ,) 0 0'.
KC p.nd II 12 5. 0 0%
EL and IL 90.0% 0 0%

36.4%

0704i AB and S B S. 0

0 0%

AB and KC 12.5570- 0.0% .

AB and EL 2 I-b

40.0%
11, .

.

0.0%AB and IL
, B an

B and EL Sio e "

SB and IL 37.5% 0 0%
KC and EL 4O.O at 0 0%
KC and I 0.0
E_L and T p 7 0 0".

5 5%
r 0753 AB and SB 21 'a 0 0"0

.

,

31.7%

.

AB and KC 50.0
AB and E io fb vo
AB and I 57.1'; 0 0%
S.B and KC 21 .--45r0

b . 3%

0.0%
S B and E
SB and I 14.3% 0.0 0
KC and E .3.3% o 00
KC and I 37.5 o . o 0

EL end I 40 .b% 0 0%

075k &B an , 0 Vio

.

.

,

. . ..

21.2% 0.0%

AB and KC- 12 . b%

A . d EL 9.10 0 0
0.01. 1 10 °

53 and KC 1 . ''i90 0 0 0
a .4 _ 7., a 0 0'. . OL) 0.0

a d EL . 0 o

1111K4 Min_
EL and I

1 . ° :10 o
- c-.

..

256 257



PACYET X
J.4.Jav.s......,, ..... ....--...

ARTI-
CLE
NUM-
BER

PAIRS OF
ANALYSTS

CONCEPT
CONSIS -
TEN CY

,4ARITHMETIC PARTTT-1METT

TERMIN- IMEAN OF itlEAN

()LOGY CONCEPT r.1:LNOLOGY

C ONS IS - C ONSISTENCtONSISTENM
TENCY OF ALL

i :

C
OF TER

OF ALL
- i :

0772 AB and ST3 4-1- ir 0 0

.

0 0'

.

.

AB and 'KC 0.0q, 0 0 0
An nd -L 37 .9y3
AB and I L 15145 0 o%
8B and KC 0.0c,,C 0.0 0
SB and EL r--).( ) ,') 0 0
SB and IL 2 .150 0 0 0
KC and EL 42.95., _- 0 0 0
KC and IL

,........lo. Lo 0.0
L and IL 0.0

072 AB and SB 2 . ,9 0 .0/./r
Al3 and KC . ---3`;:0

0 0'
AB and EL 3b. 0 0 0 All I I i

AB and IL 55765 0 0'0
SB .and KC 55 6% 7 7'
SB a.nd '-'1, 70 t0%; 6
SB and IL 6o . o

r 1
KC anc9 ,L 50 . 0:,
IC, and IL rA #1,

EL and IL 0 Oo 0 0'
!

0602 AB and SB 25 0' 0.0'

.

.

.

,

o

.

0 0'

L B and KC J
22.220 0.08.

AB and EL 50. bi0
'an I i /0 0 0

SB and KC 1-7,0.0';) 0 0
SB and EL 4 . 4,--..!) o o

' and L 0 C .0'0

KC and EL 90 0-0 0 0'0
KC and IL 0 .0 0 0 r

EL and IL 0 .0 0 0 0

:

41111111INIESI

AB and B . . /0 I"

,

,

,

.

1.4%

AB and KC 57.1% 14. 3p
AB and EL 56 .0;79 0

AB w.d '141., 140 .0c7i 0 0'
'.,rf, 0

S:B and EL ci0 .(ri 0 0
. T 241 0..,, 0 0'0

KC and EId 42 .27) 0 .0 0

i lat. L r0 Cr/) 0 .0%

and IL 4 1. c 0 .0 0

4 2

257 258



PACKET X
PERCENTAGE OF CONS IS TENCY

ART I -

C LE

NU:.:-
BER

PAIRS OF
ANALYSTS

CONCEPT
CONS IS -

TENGY

RI THMETI C

TERMIN- . AEAN °F
'

OLOGY CONCEPT

CONSIS -
AC ONS IS TEN CY-

TENcy , F ALL
Pa,S

ARITHMETIC
:ZAN OF TER
NINOLOGY
CONSISTENCY
OF ALL
.

om6

,

..B a , IllingrEll 0 Ile

1,5 . 9% _
2 2

',AMIAMMOMA
AMIEGININA

S B and _KC

3.-70
37 . 54;;>.

0.00
0.0

S B and EL /40.M 0 . 0

S B and IL 90 . 0 ,.o 0 . 0' .0

KC and EL 2 .6 0 0.0 0

KC and IL 2 . 0 ,0 0.0

EL and IL . . ,o 22 . 2 0

.

.

.

.

.

.

.

.

.

.

.

.

258259



APPENDIX H

TABLES OF PERCENTILE RANGES OF SCORES FOR ALL PACKETS
OF ARTICLES

25g6o



PERCENTILE RANGES FOR ARTICLES IN PACKET I

DIFFERENCE BETWEEN
MEAN CONCEPT

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTIT.F. CONSISTENCY AND

CONSISTENCY CONSISTENCY MEAN TERMINOLOGY
CONSISTENCY

0.0 - 0.9 0 5 0
1.0 - 10.9 0 18 0

11.0 - 20.9 0 2 1
21.0 - 30.9 4 0 8
31.0 - 40.9 12 0 10
41.0 - 50.9 6 0 4
51.0 - 60.9 2 0 1
61.0 - 70.9 1 0 1
71.0 - 80.9 0 0 0
81.0 - 90.0 0 0 0
91.0 - 100 0 0 0

PERCENTILE RANGES FOR ARTICLES IN PACKET II

DIFFERENCE BETWEEN
MEAN CONCEPT

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE CONSISTENCY AND

CONSISTENCY CONSISTENCY MEAN TERMINOLOGY
CONSISTENCY

0.0 - 0.9 0 5 0

1.0 - 10.9 0 17 0

11.0 - 20.9 0 3 2

21.0 - 30.9 5 0 8

31.0 - 40.9 12 0 7
41.0 - 50.9 6 0 7
51.0 - 60.9 2 0 0

61.0 - 70.9 1 0 1

71.0 - 80.9 1 0 0

81.0 - 90.9 0 0 0

91.0 - 100 0 0 0

2 1
260



PERCENTILE RANGES FOR ARTICLES IN PACKET III

DIFFERENCE BETWEEN
MEAN CONCEPT

MEAN CONCERT MEAN TERMINOLOGY
PERCENTILE CONSISTENCY AND

CONSISTENCY CONSISTENCY MEAN TERMINOLOGY
CONS ISTENCY

0 .0 - 0 . 9 0 13 0
1 .0 - 10 .9 0 12 0

11 .0 - 20 .9 1 0 2
21 .0 30.9 7 0 7
31.0 - 40.9 11 o 11
41.0 - 50.9 4 0 3

51.0 - 60.9 0 0 0
61 .0 To . 9 1 nv 1

71.0 - 80.9 0 0 0
81.0 - 90.0 1 0 1

91.0 - 100 0 0 0

PERCENTILE RANGES FOR ARTICLES IN PACKET IV

DIFFERENCE BETWEEN
MEAN CONCEPT

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE CONSISTENCY AND

CONSISTENCY CONSISTENCY MEAN TERMINOLOGY
CONSISTENCY

0 .0 - 0 . 9 o 7 a
1.0 - 10 . 9 o 16 G

11.0 - 20 . 9 o 1 1

21 .0 - 30.9 5 1 7
31.0 - 40.9

A
0 5

41.0 - 5o.9 0 9
51.0 - 6o.9 4 0 2

61 .0 - 70 . 9 1 0 1

71 .0 - 80.9 0 0 0

81 .0 - 90.9 0 0 0

91 .0 - 100 0 0 0

261. 262



PERCENTILE RANGES FOR ARTICLES IN PACKET V

DIFFERENCE BEWEEN
MEAN COTICEPT

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE COITSISTENCY. AND

CONSISTENCY CONSISTENCY MEAN TERMINOLOGY
CONSISTENCY

0.0 - 0.9 0 2.6 o
1.0 - 10.9 0 9 o
11.0 - 20.9 2 0 3
21.0 - 30.9 5 0 5
31.0 - 40.9 10 0 10

41.0 - 50.9 5 o 4

51.0 - 60.9 1 0 1

61.0 - 70.9 2 0 2

71.0 - 80.9 0 0 0

81.0 - 90.0 0 0 0

91.0 - 100 0 0 0

NNW"'

PERCENTILE RANGES FOR ARTICLES IN PACKET VI

DIFFERENCE BETWEEN

PERCE TI
MEAN CONCEPT MEAN TERMINOLOGY

MEAN CONCEPT

CONSISTENCY CONSISTENCY
CONSISTENCY AND

MEAN TERMINOLOGY
CONSISTENCY

0.0 - 0.9 0 11 0

1.0 - 10.9 0 12 1

11.0 20.9 1 2 1

21.0 - 30.9 6 o 8

31.0 - 40.9 10 0

41.0 - 50.9 6 0

51.0 - 60.9 2 0 2

61.0 - 70.9 0 o o

71.0 - 80.9 o o 0

81.0 - 90.9 o o 0

91.0 - loo o o o

262 263

+NW



PERCENTILE RANGES FOR ARTICLES IN PACKET VII

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTI17 CONSISTENCY CONSISTENCY

DIFFERENCE BENTEEN
MEAN COME PT

CONSISTENCY AND
MEAN TERMINOLOGY

CONS! STENCY

0.0 - 0.9 0 7 0
1.0 - 10.9 0 16 0

11.0 - 20.9 2 2 2
21.0 - 30.9 4 0 10
31.0 - 4o.9 7 o 6
41.0 - 50.9 9 0 4
51.0 - 60.9 2 0 2
61.0 - 70.9 1 0 3_

71.0 - 80.9 0 0 0
81.0 90..0 0 0 0
91.0 100 o 0 0

PERCENTILE RANGES FOR ARTICLES IN PACKET VIII

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE CONSISTENCY CONSISTENCY

DIFFERENCE BETWEEN
MEAN CONCEPT

CONS ISTENCY AND
MEAN TERMINOLOGY

CONSISTENCY

0.0 - 0.9 0 5 0
1.0 - 10.9 0 18 0

11.0 - 20.9 4 2 6

21.0 - 30.9 9 0 9

3..0 - 40.9 7 0 6

41.0 - 50.9 4 0 3

51,0 - 60.9 0 0 0

61.0 - 70.9 0 0 0

71.0 - 80.9 1 o 1

81.o - 90.9 0 o o

91.0 - loo o o o

263 264



PERCENTILE RANGES FOR ARTICLES IN PACKE1 IX

DIFFERENCE ,ETWEET
MEAN COITCEPT

PERCENTILE MEAN CONCEPT MEAN TERMINOLOGY CONSISTENCY AND
CONSISTENCY CONSISTENCY MEAN TERMINOUGY

CONSISTENCY

o 14 o
O 10 0
1 1 3

11 0 13
8 o 4

2 0 2

3 o 3

o o o

o o 0

O 0 0

o 0 0

0.0 - 0.9
1.0 - 10.9
11.0 - 20.9
21.0 - 30.9
31.0 - 40.9
41.0 - 50.9
51.0 - 60.9
61.0 - 70.9
71.0 - 80.9
81.0 - 90.0
91.0 - 100

PERCENTILE RANGES FOR ARTICLES IN RNCKET X

DIFFERENCE BETWEEN
MEAN CONCEPT

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE CONSISTENCY AND

CONSISTENCY CONSISTENCY 4

MEAN TERMINOLOGY
CONSISTENCY 1.0

0.0 - 0.9 0 17 0
1.0 - 10.9 0 8 o
11.0 - 20.9 1 0 2

21.0 - 30.9 6 o 5
31.0 - 40.9 10 o 11

41.0 - 50.9 3 o 3

51.0 - 60.9 5 o 4

61.0 - 70.9 o 0 o
71.0 - 80.9 o 0 0
81.0 - 90.9 o o o
91.0 - 100 o o 0



PERCE.:TILE RANGES FOR ARTICLES IN RACKET XI

PERCENTILE RANGES FOR ARTICLES IN PACKET XII

DIFFERENCE BETWEEN
MEAN CONCEPT

PERCENTILE MEAN CONCEIT MEAN TERMINOLOGY CONSISTENGY AND
CONSISTENCY CONSISTENCY MEAN TEMINOLOGY

CONSISTENCY

0.0
1.0

11.0
21.0
31.0
41.0
51.0
61.0
71.0
81.0
91.0

- 40.9 9 o 7
41.0 - 50.9 4 o 4
51.0 - 60.9 3 0 2

61.0 - 70.9 1 0 1
r

71.0 - 80.9 0 0 0
81.0 - 90.9 0 0 0
91.0 - 100 0 C 0

- 0.9 0 14
- 10.9 1 10
- 20.9 2 1

- 30.9 5 0
- 40.9 9 o

- 50.9 4 o

- 60.9 3 0
- 70.9 1 0

- 80.9 0 0

- 90.9 0 0

- 100 0 C

265
266

,..

0.0 - 0.9 0 14 o ----i

1.0 - 10.9 1 10 1
11.0 - 20.9 2 1 3
21.0 - 30.9 5 0 7
31.0 - 40.9 9 o 7
41.0 - 50.9 4 o 4
51.0 - 60.9 3 0 2

61.0 - 70.9 1 0 1
r

71.0 - 80.9 0 0 0
81.0 - 90.9 0 0 0
91.0 - 100 0 C 0

,..

o ----i

1
3
7
7
4
2
1

r

0
0
0

265
266



PERCENTILE RANGES FOR ARTICLES IN PACKET XIII

DIFFERENCE BETWEEN
MEAN CONCEPT

PERCENTILE MEAN CONCEPT MEAN TERMINOLOGY CONSISTENCY AND
CONSISTENCY CONSISTENCY MEAN TERMINOLOGY

CONSISTENCY

0.0 - 0.9 0 2 0

1.0 - 10.9 0 19 0

11.0 - 0.9 0 14 0

21.0 - 30.9 3 0 8

31.0 - 40.9 7 o 8

41.0 50.9 8 o 6

5a .o - 60.9 7 o 3

61.0 - 70.9 o o o

71.0 - 80.9 o o o

81.0 - 90.0 0 0 0

91.0 - 100 0 0 0

PERCENTILE RANGES FOR ARTICLES IN RACKET XIV

DIFFERENCE BETWEEN
MEAN CONCEIT

MEAN CONCEFT MEAN TER:IINOLOGY
PERCENTILE CONSISTENCY AND

CONSIETENCY CONSISTENCY MEAN TERMINOLOGY
CONSISTENCY

0.0 - 0.9 o 7 o

1.0 - 10.9 o 15 o

11.0 - 20.9 1 3 3

21.0 30.9 4 o 4

31.0 /10.9 7 o 8

41... - 50.9 10 o 8

51.0 - 60.9 2 0 2

61.0 - 70.9 0 0 0

7.1..0 - 80.9 1 0 0

81.0 - 90.9 o o o

91.0 - 100 o 0 0



PERCENTILE RANGES FOR ARTICTiES IN PACKET XV

MEAN CONCEFT MEAN TERMINOLOGY
PERCENTILE CONSISTENCY CONSISTENCY

0.0 - 0.9
1.0 - 10.9
11.0 - 20.9
21.0 - 30.9
31.0 - 40.9
41.0 - 50.9
51.0 - 60.9
61.0 - 70.9
71.0 - 80.9
81.0 - 90.0
91.0 - 100

1
3

12
8
1

DIFFERENCE BETWEEN
MEAN CONCEPT
CONSISTE:TCY AND

MEAN TERMIVOLOGY
CONSISTENCY

0
0
0
2

7
9
7

PERCENTILE RANGES FOR ARTICLES IN PACKET XVI

pERCEN
TILE

MEAN CONCEPT MEAN TERMINOLOGY
CONSISTENCY CONSISTENCY

0.0 - 0.9 0 13
1.0 - 10.9 0 11
11.0 - 20.9 1 1

21.0 - 30.9 2

31.0 - 40.9 8

41.o - 50.9
51.0 60.9 3
61.o
71.0

- 70.9
- 80.9 1

81.0 - 90.9
91.0 - 100

267268

DIFFERETiCE BETWEEN
MEAN CONCEPT
CONSISTENCY AND

MEAN TERMINOLOGY
CONSISTENCY

0
0
1
2
lo
9
2
1
0
0
0



PERCENTILE RANGES FOR ARTICLES IN PAC= XvII

DIFFERENCE BETWEEN
MEAN CONCEPT

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE CONSISTENCY AND

CONSISTENCY CONSISTENCY MEAN TERMINOLOGY
CONSISTENCY

0.0 - 0.9 o 6 o

1.0 - 10.9 0 18 o

11.0 - 20.9 0 0 C

21.0 - 30.9
(5

1 8
)

31.0 - 40.9 0 0 10

41.0 - 50.9 7 o 4

51.0 - 60.9 3 0 1

61.0 - 70.9 2 0 2

71.0 - 80.9 0 0 0

81.0 - 90.0 0 0 0

91.0 - 100 0 0 0

PERCENTILE RANGES FOR ARTICLES IN PACKET XVIII

DIFFERENCE BETWEEN

MEAN CONCEPT MEAN TERMINOLOGY
MEAN CONCEPT

PERCENTILE CONSISTENCY AND
CONSISTENCY CONSISTENCY MEAN TERMINOLOGY

CONSISTENCY

0.0 - 0.9 o 8 o

1.0 - 10.9 0 16 o

11.0 - 20.9 2 1 3

21.0 - 30.9 5 o 9
3I.0 - 40.9 11 0

41.0 - 50.9 5 o

51.0 - 60.9 2 0 0

61.0 - 70.9 0 0 0

71.0 - 80.9 0 0 0

81.0 - 90.9 0 o o

91.0 - 100 0 0 o

268
269



PERCENTILE RANGES FOR ARTICLES IN PACKET XIX

PERCENTILE MEAN CONCEPT MLAN TERMINOLOGY
CONSISTENCY CONSISTENCY

0.0 - 0.9
1.0 - 10.9
1I.0 - 20.9
21.0 - 30.9
31.0 - 40.9
41.0 - 50.9
51.0 - 60.9
61.00 - 70.9
71.0 - 80.9
81.o - 90.0
91.0 - 100

DIFYERENCE BETWEEN
MEAN CONCEPT
CONSISTENCY AND

MEAN TERMINOLOGY
CONSISTENCY

o 7 o

o 14 o
n
%., 4 3

3 0 4

12 0 12

5 0 2

5 o 4

o o o

o o o

o o o

0 o o

PERCENTILE RANGES FOR ARTICLES IN PACKET XX

DIFFERENCE BETWEEN
MEAN CONCEPT

PERCENTILE
MEAN CONCEPT MEAN TERMINOLOGY CONSISTENCY AND
CONSISTENCY CONSISTENCY MEAN TERMINOLOGY

CONSISTENCY

0.0 - 0.9 0 8 0

1.0 - 10.9 0 14 1

11.0 - 20.9 3 3 3

21.0 - 30.9 4 0 5

31.0 - 40.9 10 0 10

41.0 - 50.9 6 0 4

51.0 - 60.9 2 0 2

61.0 - 70.9 0 0 0

7I.0 - 80.9 o o o

81.0 - 90.9 o 0 o

91.0 - 1oo 0 o o
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PERCENTILE RANGES FOR ARTICLES IN PACKET XXI

DIFFERENCE BETWEEN
'MEAN CONCEPT

PERCENTILE MEAN CONCEFT MEAN TERMIhOLOGY CONSISTENCY AND
CONSISTENCY CONSISTENCY MEAN TERMINOLOGY

CONSISTENCY

0.0 - 0.9 0 .1.
1-
.,. 0

1.0 - 10.9 0 12 1

11.0 - 20.9 o 0 1
21.0 30.9 6 2 7
31.0 - 40.9 10 o 7
41.0 - 50.9 5 o 6
51.0 - 60.9 4 0 3

61.0 - 70.9 0 o 0
71.0 - 80.9 0 0 0
81.0 - 90.0 o 0 o
91.0 - 100 0 0 0

PERCENTILE RANGES FOR ARTICLES IN PACKET XXII

DIFFERENCE BETWEEN
MEAN CONCEPT

PERCENT ILE
MEAN CONCEPT MEAN TERMINOLOGY CONSISTENCY AND
CONSISTENCY CONSISTENCY MEAN TERMINOLOGY

CONSISTENCY

0.0 - 0.9 o 6 0
1.0 - 10.9 0 16 1

- 20.9 1 3 2

21.0 - 30.9 6 o 8

31.0 - 40.9 10 o 8
41.0 - 50.9 6 o 5
51.0 - 60.9 1 0 0

61.0 - 70.9 1 0 . 1

71.0 - 80.9 o o 0
81.0 - 90.9 o o o
91.0 - 100 o 0 o
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APPENDIX
GLOSSARY

Concept: A generalized idea of a class of objects;
a general idea or understanding especially one
derived from specifdc instances or occurrences.

Fuzzy set: A set in which there are continuums of grades of
memberships.

Set: A collection of distinct elements; a collection of
particular th:Ings; a collection of things that share
common characteristics.

Verbal: Of, pertaining to, cr exsociated with words; in this
study, this word i6 not used in the sense of the
spoken word, the word "oral" is used for spoken words.

272 273

A



BIBLIOGRAPHY

Arthur D. Little, Inc. Centralization and Documentation.

Cambridge, Mass.: Arthur D. Little, Irc., 1963.

(PB 1815)48).

Bar-Hillel, Y. "A Logician's Reaction to Recent Theorizing

on Information Search Systems." American Dccu-

mentation, VIII (April, 1957), 103-13-

Bernier, Charles L. "Indexing and Thesauri." Special

Libraries, LIX (February, 1 968), 98-1o3,

. "Indexing Process Evaluation." American Docu-

mentation, XVI (October, 1965), 323-1T.

. "Subject Index Production." Library Trends, XVI

(January, 1968), 388-97.

and Crane, E. J. "Correlative Indexes VIII:

Subject Indexing vs. Word Indexing.", Journal of

Chemical Documentation, II (April, 1962), 117-22.

Bohnert, Lea M. "Limits of Indexing." Information S stems

fomp.2.1112111111. Edited by Simon M. Newman. Washington,

D. C.: Spartan Books, 1965.

Borko, H. "The Construction of an Empirically Based

Mathematically Derived Classification System." In

Proceedings of the Spring Joint Computer Conference.

American Federation of Information Processing

Societies. Palo Alto, California: The National

Press, 1962.

"Measuring the Reliability of Subject Classifi-

cation by Men and Machines." American Documentation,

XV (October, 196)4), 268-73.

Bryant E. C. Control of Indexing Errors. Denver: Westat

Research Analysis, Inc., 1965.

1 King, D. W., and Terragno, P. J. Analysis of an

Indexing and Retrieval Experiment for the Organo-

metallic File of the U. S. Patent Office. Denver:

Westat Research Analysis, Inc., 1903.



Caras, G. J. "Comparison of Document Abstracts as Sources
of Index Terms for Derivative Indexing by Computer."
In Proceedingls, American Documentation Institute.
Vol. IV. Wasington, .3. C.: Thompson Book Co.,
1967.

Cleverdon, Cyril W. ASLIB Cranfield Research Project:
,Report on the Testing and Analysis of an Investiaa-
tion Into the Comparative EffiL;iency of Inexing
Systems. Cranfield, England: College of Aeronautics,
October, 1962.

"Cranfield Tests on Index Language Devices."
ASLIB Proceedings XIX (June, 1967), 173-94.

Cooper, William S. "Is Inter-Indexer Consistency a Hob-
goblin?" American Documentation XX (july 1969),
268-78.

Costello, John C., Jr. Coordinate Indexing. New Brunswick,
N.J.: Rutgers University Press, 19b6.

Crane, E. J., and Bernier, C. L. "Indexes and Index-
Searching." In Casey, R. S., and Perry, J. W,
Punched Cards. Nev. York: Reinhold Publishing Corp.,
1951.

Fairthorne, Robert A. "Content Analysis, Specification and
Control." Annual Review of Information Science and

Technology. Vol. IV. Edited by Carlos A. Cuadra.
Chicago: Encyclopedia Britannica, Inc., 1969.

Farradane, J. "Concept Organization for Information
Retrieval." Information Storage and Retrieval III

(December, 1967), 297-311.

Flesch, Rudolph. "A New Readability Yardstick." Journal of

Applied Psychology XXXII (1948), 221-33.

Harris, D., Hayward, W. B., and Svenonius, E. The Testing
of Inter-Indexing Consistency at vallaRa_Inialas
Depths. Chicago: University of Chicago Gral]aate
Ubrary School, February, 1966.

Heilprin, L. B. "On the Information Problem Ahead."
American Documentation XII (January, 1961), 6-14.

Henderson, G., Saracevic, T., and Stern, M. Variations in
Human Produced Indexes. Cleveland: Case Western
Reserve University, 1968.

2741
275



fienderscn, Madeline M., Moats, John S., Stevens, Mary
Elizabeth, and Newman, Simon M. Cooperation, Convert-
ibi]ity and Compatibility Amonr Information Sy n51c-s:

TLitcra6ure Review. National Plreau of Standards.
Miscellaneous Publication 276. Washington, D. C.:
Government Printing Office, June 15, 1966.

Herner, Saul. "System Design, Evaluation, and Costing."
Special Libraries LVIII (October, 1967), 576-81.

Hooper, R. S. Indexer Consistency Tests -- Origin, Measure-
ments, Results, and Utilization. Bethesda, Md.:
IBM Corporation, 1965.

Hurwitz, F. I. "Study of Indexer Consistency." American
Documentation XX (January, 1969), 92-4.

Jacoby, J., and Slamecka, V. Indexer Consistency Under
Minimal Conditions. Bethesda, Md.: Documentation,
Inc., 1962. (AD 288087)

Jaster, J. J., Murray, B. R., and Taube, M. State of the Art
of Co-ordinate Indexing. Washington, D. C.:
Documentation, Inc., 1962. (AD 27539)

Katter, Robert V. Transmission Fidelity in Document Systems.

Santa Monica, California: Sys em Development Corp.,
October 1, 1968.

Korotkin, A. L., and Oliver, L. H. A Method for Computing
Indexer Consistenv. Bethesda, Md.: The General
Electric Co., 196 .

, and . The Effect of Subject-Matter
Familiarity ana the Use of an Indexing Aid Upon Inter-
Indexer Consistency. Bethesda, Md.: General Electric

Co., 1966.

and Burgis, Donald R. Indexing Aids,
Procedures, and Devices. Bethesda, Md.: General
Electric Co., 1965.

Kraft, Donald H. "A Comparison of Keyword-In-Context (KWIC)

Indexing of Titles With a Subject Heading Classifica-
tion System." American Documentation XV (January,

1964), 48-52.

Kyle, Barbara. Consistency Analysis of Two Indexers Using
K.C. for Mitical Science Material. London: National
Book League, 1962.

275 276



Lancaster, F. W. "Evaluation of Systems by Compari3on

Testing." Colleze and Research Libraries XXVII

(May, 1966), 219-21.

. Information Retrieval Syst. New York: John

Wiley and Sons, Inc., 1

and Gillespie, C. J. "Design and Evaluation of

informaticn Systems." Annual Review of Information

Science and TechnoloEy. Vol. V. Edited by Carlos

A. Cuadra. Chicago: Encyclopedia Britannica, 1970.

and Mills, J. "Testing Indexes and Index Language

Devices: The ASLIB Cranfield Project." American

Documentation XV (January, 1 964), 4-13.

Landry, B. C., and Rush, J. E. "Toward a Theory of Indexing."

In Proseecnn_, American Society for Information

Science. Vol. V. New York: Greenwood, 1968.

, and . "Toward a Theory of Indexing -- II."

Journal of the American Society for Information

Science XXI (September-October 1970), 358-67.

Lilley, O. L. "Evaluation of the Subject Catalog: Criticism

and a Proposal." American Documentation V (January,

1954), 41-60.

Macmillan, Judith T., and Welt, Isaac D. "A Study of

Indexing Procedures in a Limited Area of the Medical

Sciences." American Documentation XII (January,

1961), 27-31.

Mann, Margaret. Introduction to Cataloina. and the

Classification of Books. 2nd edition. Chicago:

American Library Association, 1943.

Montgomery, Christine, and Swanson: Don R. "Machine-Like

Indexing by People." American Documentation XIII

(October, 1962), 359-66.

Mullison, W. R. and others. "Comparing Indexing Efficiency,

Effectiveness, and Consistency With or Without the

Use of Roles." In Proceedings, American Society

for Information Science. Vol. VI. Westport, Conn.:

Greenwood, 1969.

Nida, Eugene A. frlorp112.110m:I.I1222..facSiELiat_LE21Y112_21
Words. Ann Arbor: University of Michigan Press,

1946.

:4;7 6
277



Painter, Ann F. Analysis of Duplication and Consistency of
Subject Indexinp, Tny2lyfl_ILLRepartyandling at the
Office of Technical Services U. S. artmenu of
Commerce. Washington, D. C.: U. S. Office of
Technical Services, Department of Commerce, 1963.

(PB 181501)

Rayward, W. Boyd, and Svenonius, Elaine. Consistency,
Consensus Sets and Random Deletion. Progress Report
No. 2. Chicago: University of Chicago Graduate
Library School, 1967.

Rees, Alan M. "Relevancy and Pertinency in Indexing."
American Documentation XIII (January, 1962), 93-4.

Resnick, A., and Svage, T. R. "The Conistency of Human
Judgements of Relevance." American Documentation XV
(April, 1964), 93-5.

Rodgers, D. J. A Study of Inter-Indexer Consistenc .

Washington, D. C.: General Electric Co., 1961.

. A Study of Intra-Indexer Consistency.
Washington, D. C.: General Electric Co., 1961.

St. Laurent, Mary Cuddy. A Review of the Literature of
Indexer Consistency. Chicago: University of Chicago
Graduate Library School, 1966.

Saracevic, Tefko, and Goldwyn, A. J. An Inquiry into
Testinz of Information Retrieval Systems, Part 1:(2121ecayes,Contic,2.3.
Comparative Systems Laboratory Final Technical
Report. Cleveland, Ohio: Center for Documentation
and Communication Research, School of Library
Scf.ence, Case Western Reserve University, 1968.

Schank, Roger C. The Use of Conce tua] Relations in
Content Analysis and Data Base Storage. Austin,
Texas: Tracor, Inc., January, 1968. (AD 606992)

Schuller, J. A. "Experience With Indexing and Retrieving
by UDC and Uniterms." ASLIB Proceedings XII
(November, 1960), 372-8'9.

Sharp, John R. "Content Analysis, Specification, and
Control." Annual Review of Information Science and
Technology. Vol. II. Editr!d by Carlos A. Cuadra.

New York: Interscience, 19o7.

277
278



Shaw, T. N., and Rothman, H. "An Experiment in Indexing
by Word-Choosing." Journal of Documentation XXIV 4
(September, 1968),

"lb

Slamecka, V., and Jacoby, J. Effect of InaLcillg Aids on
the Reliability of Indexers. Bethesda, Ad.:
Documentat on, Inc., 19 3.

Stevens, Mary Elizabeth. Automatic Indexin: A State-of-

the-Art Report. Washington, D. C.: U. S. Govern-
ment Printing Office, 1965.

Taulbee, Orrin E. "Content Analysis, Specification, and

Control." Annual Review of Information Science and

Technology. Vol. III. Edite6 by Carlos A. Cuadra.

Chicago: Encyclopedia Britannica, Inc., 1968.

Tell, B. V. "Document Representation and Indexer Con-

siztency: A Study of Indexing from Titles, Abstracts,
and Full Text Using UDC and Keywords." In

Proceedinzl, American Society for Information

Science. Vol. VI. Westport, Conn.: Greenwood, 1969.

Tinker, John F. "Imprecision in Meaning Measured by
Inconsistency of Indexing." American Documentation
XVII (April, 1966), 96-102.

"Imprecision in indexing, Part II." American
Documentation XIX (July, 1968), ,22-30.

Ullmann, Stephen. Semantics: An Introduction to the

ssIE,Eat_z_ap4alnE. Oxford: Basil Blackwell, 1964.

Zadehl L. A. "Fuzz:/ Sets." Information and Control VIII

(June, 1965), 338-52.

Zull, Carolyn G., anr Baumanis, George J. Textual
Correlates of Relevance: Preliminary InvestLEations.
Comparative Systems Laboratory Technical Report

No. 9. Cleveland, Ohio: Center for Documentation

and Communication Re3earch, School of Library
Science, Case Western Reserve University, June, 1967.

Zunde, Pranas, and Dexter, Margaret E. "Indexing
Consirtency and Quality." American Documentation

XX (July, 1969), 259-67.

and . "Factors Affecting Indexing
PerforMEF77--In Proceeding, American Society for

Information Science. Vol. VI. Westport, Conn.:

Greenwood, 1969.

278 279


