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ABSTRACT ’
3

INDEXER CONSIS.ENCY 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 procesc itself. Indexing cannot become more
scientific until the process is better understood and the
products of individual indexing systems are more consls-
tent. Consistency is necessary, even if not sufficient,
for continuing progress in the fleld. '

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, oOr by the
same indexer at different times, to 1a§é1 the information-
al content of a given text as a means of providing access 'wﬁ
to the information in the text.  Indexer consistency ?ﬁ
scores have been primarily a measure of the degree of
replication in the index terms 8o chosen.

' This approach has resulted in measures that com~
mingle, in an undifferentiated manner, indexer consistency

in the two parts of the indexing process:

2
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1. Indexer perception of indexable concepts; §
2. TIndexer choice of terminology with wnich to label the a

concepts perceived.

it

This study postulates:

1. That definitions of indexer conslstency should state
that it consists of indexer consistency in each of the two
parts of the indexing process listed above;

2., That these parts can be measured separately;

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

4, That indexer consistency scores should be determined by
a planned use of both measurements.

For the purposes of the study, copies of 550 Jjournal
articles were separated into 22 packets of 25 artic.es each.
All the articlés 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 categories were
established for each article based on the ~oncepts perceived
by the indexers. |

The labels created by each indexer for each article
were then examined to discover which concept categories, or k.
all the concept categories established by all the indexers »
for that article, were included in the labels an individual

indexer had created fur that article.

3
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Each indexer was then paired successlvely with every

ol

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 concistency 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 e
end. e

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
ianguages 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
tc indexers on the construction énd 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 methodology: the iden-
tification of indexable mattzr 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. TIndexer characterization of the perceived indexable
matter in words;
15
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2, TIndexing is an order-dependent technique in that a con-

cept must be perceived bhefore 1t can be expressed In an
index term;
3. Perception of concepts 1s a process distinct from the
process of choosing terms with which to characterize the
concepts percelved;
Ik, 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. TIndexer 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 th= degree of
indexer consistency in the perception of indexable matter
can be measured sceparately 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

Tha process by which subject indexers choose the
index entries or verbal labels that will facilitate the lo-
cation of information bearing material has been described 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 shoritnand symbols, or labels, for the

subject matter of the document,l 1

Tndexing can be regarded as a two-part process. .
First, it is necessary to decide what are the essential E
ideas of a document that have to be reccrded to describe 1

it. Second, this essence of the document has to be re-
corded in a standard way.Z2

Charles L. Bernier divides his analysis of the
subject indexing process into four parts:

Apparently, a subject indexer does four thin~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. Tnird, 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 bang
of all poor indexes =-- scattering of like informration,-

It can be seen that part L 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 ine 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 lLancaster, Informaticn Retrileval Systems
(New York: John Wiley and Sons, Inc., 1968), p. 3.

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

L

3Charles L.  Bernier, Spe-

"gndexing and Thesauri,
cial Libraries, LIX (February 1968):

99.
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the concept as do such semanticists as Korzybski, Ogden,

G

Richards, Ullman, Hayakawa, and Nida.

This semantic distinction between a concept and the

s&ft ‘

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

for the division of the indexing process intc two parts.

Objectives of this Study

The purpose of this study is to demonstrate that even
though two or more readers of a given text may hare 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-

M

mingles the two kinds of consistency. This is not to say that é
the directors of these studies were unaware of the difference .
between a concept and the term used to symbolize it, but that | R ;:
they did not consciously distinguish between them in their “u
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 “ibe that indexable matter; that this difference in de-

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

) : 9
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igation, evaluation, and construction of indexing systems;
that cach of th2ese types of indexer consistency should be
separately identified and included in the determination of an
overall measurement of inderer consistency; end that this 3
ability tc investigate the two facets of 1lndexer consictency
separately may lead to improvement in indexing techniques
and tools, and increased consistency (predictability) in
both indexer choice of indcxable matter and indexer choice

off terminology.

Presentation of Study

Chapter II is devoted to ain examination of previous 5

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

» L] o [ 0] ‘: /)
reviews of indexer consistency studies are discussed, and E
certain individual investigations of indexer consistency .
which have particular meaning for this study are reported on P

| ¢ A
in detail. Y

-
“
2

Chapter III describes the methodology used in this
study. The procedure used in 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 1s 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. Statlstics

20
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for various aspects of the studv are displayed and discussed.
Chapter VI presents a summary of the investigation
and conclusions drawn from the findings, and a discucsion of

some of the implications of the study.
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CHAPTER IT

PREVIOUS STUDIES OF INDEXER CONSISTENCY

General Discussion of Previous Studies

of Indexer Consistency

The library and information science communitles 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 1s 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 studles use degree of replication
or match in terminolcgy 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

ERIC s §
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analyses and measurement of indexer consistency, they have
all used the degree of match of the terms finally selected
&5 the declding 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-
sistency 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 terminoleogy 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 wiiich 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 authorlzed terms,

1s 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 | i
usually placed 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 ths 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 statéd c.jectives of the studies are quite
disparate. There is great disparity in the studies' defi-
nitions of what they consicder a "match" in terminology.

In some studles, 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

24
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statictical methodology used was not stated.

Revorts on Studies of Tndexar

Consistency

™wo gtudles of indexer consistency have attempted to

gather and compare other studies.

gt. Laurent Revliew

The revisw of the literature of indexer consistency
dene by Mary Cuddy St. Laurent as a Master's thesis at the
University of Chicago Graduate Library School in 1066 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."t She blames this
on the over-all design of the studies, the lack of dciini-
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 sufficilent to represent

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

lMary cuddy St. Laurent, A Review of the Literature

of Indexer Consistency (Chic%go: University of Cnicago
Graduate Library school, 1966), p. 26.

21pid., p. 7.
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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-
celived, If each térm is assumed to label one lndexable
concept, and one indexer‘uses five terms for a given text,
while another uses ten terms, it would mean that 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 thcught of "indexer consistency” primarily as a

measurement of the degree of match in terminology.

Hooper Study

In his study of indexer consistency studles, R. S.
Hooper reviewed 17 reports of indexer consistency tests,
cocncentrating his attention on their method of measuring
indexer consistency.3 He states:

There 1s no standard measure of consistency.
Reports which quote indexer consistency values often
do not state how the values were computed. There-
fore, 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 Consistency Tests - Origin,
Measurements, Results and Utilization (Bethesda, Md.:
IEM 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 i
vadue canno& be interpreted from information within
the repcrt.
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 eguations 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 msasure of it. These equations are based on

terminology:

The consistency of a pair (CP) . . . , that is,
the consistency of cne indexer with respect to a second
is based on -the number of times the two indexers agree
on the ure of a term, divided by the total number of

terms used by either indexer (based on the specific ,
document).
100A
C2(%) =
A+M+ N

where, A = the number of term agreecments between 'M'

and 'N' for a specific document : p

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 same docu-
ment).

CPip + CPyg + ... + CP, .,

CGy =
1 n-1
where, CFip is the consistency (CP) between indexer 1
and 2
CPl3 LI QtC.

4Ibid., p. 3.
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n is the number of indexers.?
Hooper states that:

Inc~nslistencles may result from a disagreement as
to the number of index terms which should be used to
represent a given document, or from a disagrzement
among indexers as to which specific index term should
?e used to repgesent 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 ascigned 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
thelr 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 equates depth of indexing with cholce 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 &

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

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

5Ipid., p. 3-4.
6mid., p. 2.
T1bid., p. 10.
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within which vhe indexing is being dcne. 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 ol 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
Jike "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 certain number of
terms are prescribed for each item indexed, an indexer is
forced to re-adjust his perscnal decisions as to appropriate
indexing depth with differences in the length of the texts
ke 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

©
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terms: "Probationers" and "Psychological tests'.

Indexer's instructions are, of course, not limited
only to the number of terms he should assign tc a given litem,
They alsc 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.

Thé second variable that Hooper says affects indexer
consistency is a disagr=ement 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 1in
the present study. How great an effect does indexers' dils-
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."S

This statement also applies directly to the problem
investigated in the present study. Granted that there 1s

81pid.
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disagreement among the indexers "as to what information with-
in a document should be indexed”, how large is the degree of
disagreement and 1s it significantly less than thelr 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, HHooper
used agreement in use of terminology as his only stated
measure of indexer consistency.9

For the indexer consistency studies Hooper reviewed
in which the degree of inter- or intra- indexer consistency
was expressed as a percentage, the indexer consistency scores
were as follows.

The scores for studies a, d, e, £, g, and o represent
scores Hooper derived using his own formulas on raw material
found in the reports of the studiles. 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 b, ¢, i, k, 1, m, n, 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 1s 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

91bid., p. 3-5.
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affects the scores.

TABLE II -1

INDEXER CONSISTENCY SCORES RECORDED IN
HOOPER STUDY 10

Indexer Consistency Hooper's Designation

Score

10% Study b (Jacoby)

18% Study i (MacMillan and Welt)
L% Study a (Rodgers)
35-U5% Study ¢ (Slamecka and Jacobyg
36-59% Study m (Korotkin and Oliver
LLogg* Study e (Painter AEC%

U2g%% Study g (Painter OTS

U6% Study n (DDC)

1. 8% Study d (Painter ASTIA)

59% Study 1 (Rodgers)

70% Study k (Kyle)

TO%* Study f (Painter NAL)

73% Study q (Bryant, King and

Terragno)
B0%* 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.

101pid4., p. 12-19,
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Individual Tests c¢f Indexer Consistency "

Rodgers 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 techniciang with those selected by Luhn's sta-
tistical system.1l
(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
later use in retrieval."l®  These were literally single . 5\
words, acronyms, 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

g

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

i?

they appeared in the title, sub-title, abstract, or the body E?
llDorm’:'ny J. Rodgers, A Study of Inter-Indexer Con- §
sistency (Washington, D.C.: General Electric Company, 1961), :

p. O.
127pid., p. 10.
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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 unilverse of keywords selected by both
methods.

Rodgers states that "Consistency 1s here defined as
the number of topics which two or more indexers independently
select as an important topic from an article.”"-3  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. "4
Tt appears that degree of agreement in choice of individual
text words was the criterion for the sstablishment of degree
of indexer consistency. This was, of coursé, not really a
test of indexer consistency in a precise sense, since the
objective was to choose keywords that the perscon 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 consisteincy séore for the
eight indexers and the twenty articles in *the study was 24%.

Consistency scores feor each article ranged from 16% to

131pbid., p. 6.
141bid., p. 21.
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The mean consistency score for Luhn's method in
relation to the human indexers was lS%.lb
Apreement 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 1s 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 O0ffice 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
Agricultural Library re-indexed ninety-nine items. There
was no attempt to have the indexer who had originally indexed
the item re-index it.

Indexer congsistency 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

151pid., p. 54.
®71p1d., p. 59.

17Ann F. Painter, £nslysis of Duplication and Consis-

tency of Subjsct Indexing Involved in Report Hondliing at the
Office of Technical Services, U, S, Departument of Commerce
(Washington, D.C.: U.5. Office of Technical Services,

1963). |




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 c¢f indexer consistency throughout her study.

Roth 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
znd 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 (synonymcus),
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-

39
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word match allowing for grammatical differences,
Painter was aware that more than one term could bhe
used to label a pqrticular concent, but chcese 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 Goldwvn Study

In this study by Saracevic and Goldwynl9, fifty
abstracts were indexed using keywords as the indexing lan-~
Zuage, 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 consister.cy for one indexer

with all other indexers in the group was calculated

by taking the mean Indexing Ccnsistency measures of
that particular indexer with every other indexer in

181pid., p. 100,

l9‘I‘efko Saracevic and A, J. Goldwyn, An ITngquiry
into Testing of Information netrieval Systenms, Part I
Objectives, liethodology, Design and Controls (Cleveland,
Ohio: Case Western Reserve University Center for Documen-
tation and Communication Research, 1968).
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the group « « . .20

thus setting up pairs of indexers in which each 1ndexer
was paired with every other indexer in his group. A
simple formula was used to arrive at a measure of consis-
tency for each palr of indexers:

Number of Terms in Agreement

Indexing Consistency =
Total Number oif Unique Terms

A match in terminolegy (keyword) was the only criterion for
indexer consistency. No indication is given 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 M™ere 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 ana effective. The formulas used to measure consisgs~

tency of both concept and terminology in the investigation

described in this report are based directly on it.

Jacoby and Slamecka Study

Jacoby and Slamecka contrasted the indexing of ex-

22

perienced and inexperienced indexers, They also

201bid., p. 117.
2l1p1d., p. 119.
227, Jacoby and V. Slamecka, indexer Consistency

Undeg Minimal Conditions (Bethesda, Md.: Dccumentation, Inc.
1962).
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meagsured indexer conéistency by degree of match in termi-
nology, 'the consistency with which inaexers tend to choose
the same terms as being descriptive of the same docunents.
They Tirst measure this "under artiticial conditions
which excluded the use ot indexing tools, communication,

2k TLater, they measured

and post-indexing editing . . .
the intra-indexer consistency of the inaexers when "re-
indexing 'equated' documents and using a vocabulary of
'general' (shared) terms. "< Consistency rates for tnese

studies ranged from 41% to 69.5%.

Tinker Studies

Tinker has reported two studies relating to indexer
consistency.26’ a7 His primary focus was on precision of
meaning in terminology and he equates the consilstency with
which indexers applied certain terms to a given document to
the precision of the indexers' understanding of the meaning

¢cf the terms.

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

231pid., p. IV.
2hrpiq,
251pid.

2050hn F. Tinker, " Imprecision in Meaning Measured
by Inconsisteacy of Indexing, American Dccumentation XVII
(April 1966): 96-102. S

275chn F. Tinker, "Impreclsion in Indexing, Part II,"

American Documentaiion XIX (July 1968): 322-30.

138

n23

.

V2

o e R



number of people, it is possible to discover the con-
sistency with which a given indexing ilerm was used and
honce,rgow well the meaning of the term was under-
stood. ©

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

nology as a means of measuring indexers' degree of under-
standing of the precise meaning or the terminology.

In the first study reported, fifteen indexers were
asked to choose descriptors for fifty abstracts,. They
were not given a list of terms or any instructions for
making a choice ot terms, This resulted in a 1list of
1,050 diffzrent words or phrases, When a seiectea\list
of one hundred of these words or phrases was given ﬁb 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 \\

n29

with perfect precision.
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
'descriptor! as a synonym for 'index terms'] to a
document, the indexer asserts that the descriptor

has a high degree of relevance tc the content of the
document; that is, he asserts that the meaning of
the descriptor is strongly asscciated with a concept
embodied in the document, and that it is appropriate
for the subject area of the document. 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 bellieve

28Tinker, op. cit., (1966), p. 97.
29Tbid., p. 101.
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nave a nigh degree of relcvance. Then the ccensistancy

with which a gxiven degree of relevance 1is associated

with a givea cescriptor-concept pair will rerlect tne

precision of the association strengths. Hence, con-

sistency of inde§ing serves as a measure of hthe preci-

sion of meaning.2

Tinker assumes that only one of his 100 indexing

terms wiil be a "precise" surrogate or label for a particu-
lar concept in the abstracts indexed. He equates the
assignment of this term to the abstract as an indication
that the indexer perceivea an exact one-to-cne 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 givan concept in the abstracts indexed, f
This is why he equates the conslstency with which a

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

gree to which the indexers understand the meaning of the E:

term precisely. If all indexers apply or fail to apply the
term, tnefe is 100% precision of meaning in their under-
standing of the term. If they are divided in their
application or non-application of the term, there is not
100% precision in their understanding of the meaning of the
term.

Tinker states that the findings of his 1966 study

indicate "that a drastic reduction in the number of allowed

301pid., p. 97.
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indexing terms would increase the precision with which the
terms would be used."3T It seems obvious, of course, that
if the number of possible choices 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 would in-
crease significantly even if all other 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 limitea in the richness of description
it is capable of. Clearly, limiting the choice_of
indexing terms to a small set is unsatisfactory.

Tinker therefore established a small set of indexing terms
for the use of the indexers in the study, but allowed them
to add modifiers to the terms.
.. . . the indexer was required to choose broaa terms
for a short list, then treely assign modifiers to the
terms, so that the combination of terms and modifiers

described the aocument and distinguished it from the
others in the file.

In the study reported in 1968, Tinker assigned
thirteen abstracts ot articles in the field of photographic

science to nineteen indexers.

The indexers were given an authority list of only
34 terms, which together form a classification of
photographic science. They were asked to choose dﬁ-
scriptors from this 1list and freely add modifiers.3

3lrinker, op. cit., (1968), p. 322.
321p14.
331bid.

341p14., p. 326.
41
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Tinker's objective was to learn whether an authority 1list
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 the 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 whiosh they deviate from this unanimity is
shown on a graph shcwing the fraction of indexers

applying the descripcor as the ordinate. The ab-
scissa of the graph is the rank or 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 O and 100%.
Tinker gives, as an example, a graph derived for the des-
criptor: emulsion technology.
Jt 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.3
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 nis criteria for the measurement of degree of

precision in meaning,.

351p1d., p. 329-330.
42
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Tinker's studies assume that conszistency of index-
ing is dependent on replication of terminoiogy. He
states: "IFf all the indexers have the same understanding
of the mean‘rng of a term, they will uranimously apply it,
or fail to apply it, to each abstract."3®  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 one
term in an authority list is appropriate for one concept.
This i1s not necessarily soO. 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 host interesting of the studies of
indexer consistency, once again, indexer consistency is

measured only in terms of replication of terminology.

Zunde and Dexter Studies

7unde 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

35Tpid., p. 329.
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which would "assjgn 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 b§8
considered with respect to the contents of the document.
Zunde and Dexter conclude:

Measures of indexing consistency should reflect not
cnly the formal agreement of indexers on a number of terms,
but also the signifécance of terms on which 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 wmore 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. Dexter, "Indexing Con-
sistency and Quality," American Documentation XX (July 1969):
25% .

3%1pid., p. 262.
3%1pid., p. 266.

44

P
A b,

f Al
bl # ]




. . . reflects the agrecement 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 noi reflect any Jjudgement of significance

6f the terms. ¥
Twenty-nine biomedical documents were Indexed by elght pro-
and nine student

fessicnal indexers and eight scientists;
In the first instance,

indexers indexed sixteen documents.
a list of terms was supplied to which the indexers could
no list of

In the second instance,
It is not clear from

freely add terms.
terms was supplied to the indexers.
the report what effect, if any, this had on consistency

scores since it is not considered separately from other
Consistency scores ranged from

variables in the study.
less than 10% to 59%.%1
The second study reported by Zunde and Dexte 2

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 measure of reada-

the data used in their first study.
bility used is the one proposed by Rudolph Flesch in

1048, *3)
401pig., p. 263.

blppig.
et E. Dexter, "Factors

42Pranas Zunde and Mar%ar
Affecting Indexing Performance’, Proceedings of the American
Society for Information Science, VI (1969): 313-322.
43Rudolph Flesch, "A New Readabllity Yardstick,"
221-233.

Journal of Applied Psychology, XXXII (1948):
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The above study also investigated the efrfect of the
temperature of the work area on the indexing performance of

a group of graduate students indexing Reader's Digest

articles,

Neither the readability of the documents 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 indﬁﬁen~
dently by each of the indexers in the group.

Once again, replication of terminclogy is the criterion for

the definition of indexer consistency.

Cooper Study

Cooper's studytd differs from the ones cited pre-
viously because it is not based on actual indexing. Rather,
it is a ciosely reasoned discussion based on various mathe-
matical models and equations. However, in common with all
the other investigators previously cited, Coqper used con-
sistency in choice of index terms as the basis for his

definition of indexer consistency.

uuZunde and Dexter, op. cit., p. 313.

45Wi_lliam S. Cooper, "Is Interindexer Consistency
A gobgoblin?", American Documentation XX (July 1949): 2¢8-
273. B




For any allowable index term, there will 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 defline the inter-
indexer consistency with respect tc the given term
and docunient to be the larger of these proportions
minus the smaller. . . . For example, if G0% of the
indexers assign the term to the document, the consis-
tency is C = 90% - 10% = 80%, for that term, Also,
if 9055 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 pocsible)
in case all the indexers are unanimous in assigning
the term to the document and likewise 100% in gase
they are unanimous in not assigning the term.*

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
1s, however, implicitly considered as Cooper introduces 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

devold of practical interest unless it can be shown

that it h§s something to do with.indexing qual&%y and

ultimately with retrieval effectiveness. . . .

should certainly also be mentioned here. He 1s right in

contending that studies of indexer consistency are of little

heétvid., p. 271.
B71vi6., p. 268.
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interest unless indexer consistency can be related to re-
trieval effectiveness.

e states that if interindexer consistency is
improved &t the expense of indexer-requester consistency,
information retrieval effectiveness will be impaired.

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:

Tf 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 attaine@ under A, t@en the use of B results iﬁB
greater retrieval effectiveness than the use of A,

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
49

analyzable relationship with retrieval success. '

It is possible that a situation might occur in which

an indexing term is assigned to a gilven article Ly 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, i1if there is a good syndetic appa-

481p1d., p. 270-1.
491v14d., p. 277.
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ratus, or 1f the requesters are aware that this particular
index term 1s assighed conslstently to ldentify this parti-
cular concept, the reguesters will use 1t 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
computers under Calc.ilatine Machines, completely
ignoring non-numerical applicaticns; however, you
could always depend on books on compute:s 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 1if the re-
questers are aware of the way 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 f'or sclentific
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.

505aul Herner, "System Design, Evaluation, and
Costing," Special Libraries LVIII (October 1967): 577.
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Harris, Rayward, and Svencnius Study

Harris, Rayward and Svenonius tested inter-indexer

> . » * r“‘ - [ 3
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 ¢ depth levels:
depth I consisted of those 5 terms which would have
been used to index the article if conly 5 terms were
alloved; depth II consisted of 10 terms; depth IITL,
20; depth IV, 30; depth V, 40; depth VI, 50. (It
was somewhat questionably assumed that given 10 terms
to index an article, these 10 must include the 5 terms
which would he chcsen if only 5 terms wera allowed.)52

myo of the three articles were two pages longs; 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 treir measure of
percentage of indexer consistency.

They first define inter-indexer consistency as the

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

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

natches . . . ."9°  Then they change this definition to

include successively

Slp, Harris, W. B. Rayward and E. Svenonius, The
3
Testing of Inter-Indexing Consistency at Various Indexing

Depths (Chicago: University of Chicago Graduate Library
School, 1957).

52141d., p. 4-5.
53

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

forms of the same word,

2. Zynonyms,

3. rdierarchically related terms,

Findings were that
. variant match consistency showed on the average
&% improvement cover exact match consistency. There
was very little improvement using synonyms. Consis-
tency tased on matching hierarchically related terms
weé s on the average twice as high as variant-match con-
sistency and tnreettlmes hlcher than exact match
consistency . . .o

The following table, from an unnumbered page preced-

ing pazxe 7 ives the percentages of consictency they found.
gp) ,g : o

TABLE II - 2
PERCENTAGE CONSISTENCY AND DEPTH OF INDEYING
AS RECORDED IN HARRIS, RAYWARD, AND
SVENONIUS STUDY

Depth Level Exact + Variant + Synonyms + Hierarchy

I

(5 terms) 13 24 26 L5
II

(10 terms) 18 22 23 48
III

(20 terms) 12 18 18 L2
Y

(3C terms) 13 20 21 3
vV

(40 terms) 16 19 23 L8

(Percsntages for depth Level VI were not given)

541pid., p. 6.

ol
52




Varying the definition of "match" to include syno-
nyms and hierarchically related terms may have been a way
of abtempting to include concept consistency in the measure:-
ments. This was not staled, however. It 1s unfortunate
that this study represents work done on 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 consistency" 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
cther studies, may be thought of as an indirect attempt to
soive the problem directly attacked in this study.
2, Although previous studaies of indexer consistency state
they are measuring conéistency 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 Jdegrees,

The investligators 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 distinction between the two parts of the

53
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indexing process as the basls for a new definition. The

result, as stated previously, is that the definitions they
used and the scores they reported represent an undiffecren-
tiated mix of the two kinds of indexer cconsistency that are
consciously considered separately, defined separately, and

measured separately in this study.

Invegtigations of Irdexins Methodologyv

in Which Concept Categories Based

on Synonymy Were Established

The Harris, Rayward, anc Svenonius study 1is 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 incexer consistency in per-
ception of concepts except as an undifferentiated part of a
general measure of indexer consistency, studies cf 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 IV in the detailed
discussion of the concept categorization process used in this
study.

These studies®2» 56 investigated the degree to which

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

55christine Montgomery and Don R. Swanson, "Machine-
Like Indexing by Pecple," Americen Documentation XIII (October

1962) : 359-366.

56ponaid H. Kraft, "A Conparison of Keyword-in-Context
(KWIC) Indexing of Titles With a Subject Heading Classifica-
tion System," American Documentation XV (January 1964): 48-52.
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duce the subject headings thalt had been assigned to the
article by a human indexer. The objective was to investi-
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 consid=red 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 1is,
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 éynonymy-based categories were con-
sidered s "match" with the subject headings for which the
"synonymous" or "logically equivalent" relationship had been
establishéd.

In some ways, the categories established in these
studies are similar to the ccncept categories establisheqd
for this study. This 1s discussed more fully, as stated

above, at the end of Chapter IV,

54

e Akl ikl

/\.

e 4

K
H



‘ajor Differences Retween Previous Indexer

Consistency Studies and the Study

Reported in This NDissertation

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 definasd)
as the consistency of various degrees of repiication of
terminology. Only the Harris et al study departed from
this.,

The definitions given for "match" or replication of
terminolegy vary from study to study and the definition is
deliberately varied within some studies. This would seen
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 maticr 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 the . these

two parts may usefully be considered separately, cthat each

6
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mey 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
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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-
crees 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 by Bernier, Lancaster, and
Shaw and Rothman in their analycses 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 irdexers 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,

V8l oAb



"Rasic Ascunmnhtions

1. Indexing is an order-dependent technique in that

a concept must be perceived before it can be expressed in

dl

an index term.
2, ©Perception of concepts is a process distinct from
the process of choosing terms witi which to characterize the

concepts perceived.

Hypothesis

The degree of indexer consistency in the perception of
indexable matter can be measured separately frcm 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

V2 A

materia: to be analyzed in this study. This sample is large
enough for the results to be designated as statistically
valid. Tt is much larger than the number of texts analyzed
in previous studies. -’
The subject area was chosen because it 1s one that is
familiar to the investigator and would be familiar to the
people who would be emoloyed as indexers and categorizers.
The one hundred journal articles chosen for use in
the firct part of this study were selected according to the

following criteria.

+
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1. They were to te a random sample chosen from the articles
sLstracted in Dooumentation Abstrvacts, IT, No. U (1967).

2. Each abstract chosen represented a journal article pub-
lished in English,. Articles published in Proceedings were
exzluded.

To s=cure a rzndom sample of a universe that has
been or can be numbeved, an appropriate series of random
numbers is usually selected from a Table of Random Numbers
and these numbers are then used to draw ti.e sample from the
larger univerce, This was the procedure used to select the
sample for this part of the study. From the 273 numbered

abstrects published in Documentation Abstracts, II, No. L

(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 Statlsticians (New York: Barnes and Noble,

Tnc., 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 |
ontained.

After completion of this part of the study, circum-
stances made 1t possible to expand the number of articles in

ihe study universe and thus to decrease the margin of sampling

o9
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eIrror. An additional 450 articles were added to the study
universe,
These additional 450 articles represent ali of the

English language journal articles abstracted In Documentation

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

from the sources mentioned above.

Characteristics of Articles in the Study

£11 of the articles in the study were concerned in
some way with librarianship, documentation, and information
scilence. They ranged in type from generalized discussions
with little hard, identifiable data, to articles 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 varlous types and levels of artlcles. 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"

60
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or "analysts" in the study because their task 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 Bernler. In octher words, they:

1. Sclected conceptskSuitable for indexing;

2. Embodied the concept in a verbal paraphrase;

3, Refined the verbal paraphrase into an "embryonic index
entry".

They were not asked to perform the fourth step in
Bernier's analysis of the subject indexing piocess, that is,
the translation of the "embryonic index entries" into the
standardized terminology of an indexing system, a2lthough,
in some cases, because of the background and training of
the analysts, the terms they used are standard terms or
standard terminology in the fileld of library and information
sclence. |

Concept analysts were chosen from among volunteers
who were attending or had graduated from Columbila University
School of Library Service or Pratt Institute Graduate School
of Library and Information Scilence. 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 fileld.

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

61
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The work experience and educational background of the
analysts was ascertained through use of a questionnaire
(Appendix B). The findings of this gquestionnaire are dis-
played in Tables III-1 and III-2.

There were 34 analysts in all. Fifteen had
Bachelors degrees only and were working toward a Master's
degree in Library Scilence. Eleven were elther wcrking 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 informa tion-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.

Training 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
analvets were also asked to analyze two articles in accor-

dance with the instructions.

The objective of the session was to train the analysts

to record the verbal labels they would ordinarily use for the
concepts they percelved as indexable matter in the articles.

Because their verbalization of thelr perceptions was the goal,
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TABLE III - 1

ANALYST CHARACTERISTICS - EDUCATION

CHARACLERISTICS NUMBER OF ANALYSTS*
Bachelor's degree only '15
Master's degree in lihrary scilence 17
Master's degree in other subject ' &)
Doctoral degree in other subject 0]

Undergraduate major

=
‘_l

English/English Literature

[
H

History

Psychology
Foreign Languages
Political Science
Aslan Area Studles
Philosophy
Biology

Socioiogy

Arts

3usiness

Tl I I I I VI T

Educat:on

Graduate Study

W
=

Library Science

English ULiterature
Foreign Languages

Art History
International Relations
History

Anthropology

Economics

HF B MR BPRF D

Social Sciences
Religion

=

#The nuwabers total more than 34 because some analysts appear
in more than one category.
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TABLE 1IT - 2

ANALYST CHARACTERISTICS -~ WORK EXFERILNCE

CHARACTERISTICS
Worked in a library or done
library related work for
ILess than one year
One to three years
Four or more years
Never worked in & library or
done liibrary related work
Type of Llibrary work
Mainly clerical tas«s
Reference
Cataloging and classification
Administration
Teaching
Research
Subject analysis
Acguisitions
Automation
Circulation
Indexing
Abstracting
Worked in bookstore
Exhibitions
Bindery
Periodical Inventory
Readers Advisory Services
Children's Story Hours

Systems Analysis
Searching

*The numbers total more than 34 because some analysts appear

in more than one category.
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the instructions were’ kept in general, non-prescriptive

terms cxcept 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, dccumentation, and librarianship. The size of the
collection was not specified.

2, The analysts were instructed that the verbal labels they
chose did 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 Tormal 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 distinguished 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 theilr degree of comprehension of the information

in the article on the bottom of the data gathering sheet.
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No anslysis in regard %o the indicated desgree of comprehen-
sion was deone in respect to this study.

In addition to the instructions on the printed sheet,
the analysts were all told orally to keep firmly in mind the
distinction between the mere mention of an informational con-
cept in the article and the discussion of actual information
about the concept. They were only to include 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 belng
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;
67 66
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3. Twenty-five data gathering sheets (Appendix D).

They were told tc anulyze each article in accordaﬁce
with the instructions and write the verbal labels for the
concepts they identifled on the dat gatherling sheets.

When the work was completed, usually within two to four
weeks, the analysts returned the completed packets to the
investigator and were paid a previously agreed upon lump sua.

Each packet was analyzed by fi~ 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

Consistency in Terminology

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 notv be multi-word terms,

Definition of Consistencyv in Choice

of Terminology

An exact match in terminology was defined as a word-
for-word match. Each verbal label had to contain the same
rnumnber of words, each word had to bte identical in grammatical
morphology (i.e., "mechanize" and "mechanization" were not
considered a match) with its counterpart in the compara?le

3
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verbal label, and each word had to occupy the same position
in the comparable verbal label for the vercal labels to be |
termed a match in terminology.

Punctuation was ignored, e.g. "Library schools curri-
culum" and "Library schools, curriculum" were considered a
mstchs; 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 Library' 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-
minolegy.

The rather strict definition of consistency in ter-
minology used in thils 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, 1in 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

69 68
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with the two different definitions of consistency in termi-

nology.

TABLE IITI - 3
CONSISTENCY SCCRES 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 4y . 8% 10. 8% 24, 2%
1149 36.3% 6.8% 7.4%

*Defined as 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 cach article were fhen 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.

More often than not, the classes of objects encoun-
tered in the real physical world do not have precisely
defined criteria <f membership. 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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"elass" of all real numbers which are much greater
than 1,

Clearly, the "class of all real numbers which are
mich 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 remaians that such imprecisely defined
"classes" play an important role in human thinking,
particularly in the domains of pattern recognition,
communication of information, and abstraction."

Zadeh defines the fuzzy set as a class "with a costinuum of
grades of membership"?, 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 tc have a much wider
scope of applicability, particularly in the fields of
pattern classification and information 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 mgm-
bership rather than the presence of random variables.

Thus, the concept categories established for the verbal labels
produced by the analysts for each article in this study were
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 orusymbolic substitute for

another word or expression,

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

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

21pid.

31b1d.

bthe American Heritage Dictionary of the English Lan-
age, William Morris, ed. (New York: American Heritage
PuB%Ishing Co., Inc., 1969) p. 1305.
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They constisuted fuzzy sets.

o

The preocess of the creation of the concept cate-
gorics was essentlally a subjective one. Although, for
many reasons, It was necessary for the irvestigator to cate-
gorize the analyst verbal labels for most of the packets, it
wes 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 investigator, 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- Et
structions (Appendix E) and were asked to categorize the
verval 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 instructious.

When the verbal labels for each article in a packet

P Y P .

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

ERIC ‘712
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printed out, category by category, by computer.

Since a single veroval label often was placed in more
than cne concept category, the hulk c¢f the print-out cf all
categories for all articles makes reproducticn here unfea-
sible, Appendix F contains the tategorized print-outs from

ten of the airticles.

Definition of consistency in choice of concept

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

tionary of the American Languace, (New York: World Publish-

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 American Heritage Dictionary

of the English 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”" 1s defined in an abstruse, ab-
sfract, 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

(L-
73

b i M £ 4 ot e gk



establishment of the concept categories in this study. It
was also one of the reasons why the concept categorization
was done by more than one person. The results of the com-
parison or 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 the immediate purposes of ‘this study. Since the data
are avallable, 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.

Corputation 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 palrs for each packet being, therefore:
Anaiysts 1l and 2, Analysts 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
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palrs of analysts.

The gquantitative measure used to arrive at a state-
ment of indexer consistency for this study is based 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 Numover of Unique Terms
This formula, of course, reflects the definition of indexer
consistenz® 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 choice of terminology and consistency in per-

ception of ccncept,

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 whc analyzed each article for this study was

calculated using the following formula.

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

'v4
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Number of Verbal Labels
Chosen by Both Analysts That

Inter-Indexer Concistency Had Matching Terminology
In Choice of Terminology =
For Each Palr of Analysts Number of Unique Verbal La-

bels Chosen by Both Analysts
Then the arithmetic mean of the sum of tThe Consistency in
Terminology Scores of all pairs of analysts was calculated
and this became the stated measure 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 cConcept for =
Each Pair of Analysts Total Number of Unique Con-

cepts Chosen by Both Analysts

Then the arithmetic mean of the sum of the cohsistency in
choice of concept of all the palrs was calculated and this
became the stated measure of inter-indexer consistency in
cholce of concept for the article.

Percentages in both sets of calculatlons were com-
puted o the second place to the right of the decimal point
and rounded to the first.

"7
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The two measures of consistency were then compared

o0 test the hypothesis.

Avallability of Raw Data for Use by

Other Investigators

The methodology, raw data, and findings for this
investigation will oé available 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
determinacion 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.

Aruitoxt provided by Eic:
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CHAPTER IV

CONCEPT CATEGORIZATION

Physical Format Used to Display

Analysts'!' Verbal Tabels

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 arnalyst labels were organized in this

manner.
17 1075 OCA SALARIES FOR BEGINNING INFORMATION SCIENTIGTS

The print-out is divided into four fields. The first field
contains the analyst's identification number. The next
contains the 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 O, C, and A

(BEGINNING; SALARIES; AND INFORMATION SCIENTISTS). In the
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complete categorization of the verbal labels for this
article, the verbal lsbel itself is printed unier each of

the three categories.

Basis for the Establishment of Concept Catesgories

All of the vertal iabels assigned to the articles
by the five analysts were categorized in a similar manner.
The generalized context of the categorization was concelved
of as.a type of coordinate 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 thg analysts was

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

concept in every label. These concepts were then as:signed
names, and each name represented one concept category. At
no time did the categorizers read or refer to the actual

article analyzed.

Example and Explanation of the Categorization

Process as Exhibited in the Anelysls of

the Analyst's Verbal Labels for a

Particular Article

The particular article to which the previously

reproduced analyst verbal label was assigned 1is: Theodore

'78
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C. Hines, "Salaries and Academic Training Programs for

Tnformation Scientists." Journal of Chemical Documentation

VII (May 1967): 118-20. The categorization of the verbal
labels assigned by the analysts to the subject content of
this article was quite straightforward.

A step-by-step explanation of the method 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 label 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 1075A
INFORMATION SCIENTISTS and 1075B TRAINING. The other verbal
labels created for this article were then scanned. If any
of them contained the concept INFORMATION SCIENTIST,
category A was assigned to that label. If it did not
contain the concept INFORMATION SCIENTIST, the category A

'79
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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 1l075A, Like- ]
wise, the verbal label LIBRARY SCHOOLS - CURRICULUM FOR

INFORMATION SCIENCE was éssigned 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 - SALARTES,

The concept INFORMATION SCIENTISTS had already received a

category .abel and alphabetic symbol., It was therefore not
considered again. The only new concept in this verbal

label is SALARTIES. The concept category 1075C SALARIES

v

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. i
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

o+ b,

searched for each concept.
The alphabetic symbols assigned to each verbal
label were then keypunched on the IBM ca. . ..ready punched

!
a
3
i

with the verbal label. These cards and a cate,rorization
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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
another 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
Foncept identified in a particular article's verbal labels.
The order in which the concept category labels were 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 1075 BA INFORMATION SCIENTISTS-TRAINING

6 1075 CA INFORMATION SCIENTISTS-SALARIES

6 1075 DA INFORMATION SCIENTISTS-AVAILABILITY
(I.E. NUMBER)

6 1075 GBA LIBRARY SCHOOLS-TRAINING OF INFOR-
MATION SCIENTISTS

6 1075 HCA INFORMATION SCIENTISTS-ADVANCED
POSITIONS-SALARIES

6 1075 IA INFORMATION SCIENTISTS-RECRUITMENT

6 1075 JCA INFORMATION SCIENTISTS-SALARIES=-

COMPARED TO CHEMISTS' SALARIES

ERIC 8281
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5 107t 1IA " RECRUITMENT-INFORMATION SCIENTISTS _ ‘
5 1075 NBA SCIENCE TRAINING REQUIREMENT- |
INFORMATION SCIEFNTISTS

11 1075 OCA SATARIES FOR BEGINNING TNFORMATI ON
| SCIENTI1ISTS | 5
11 1075 KBA ACADEMIC TRAINTNG PROGRAMS FOR INFOR-
MATION SCIENTISTS
11 1075 1IA RECRUITING INFORMATION SCIENTISTS
2 1075 A PERSONNEL, INFO, SCI.
13 1075 KBA INFORMATION SCIENTISTS, ACADEMIC

TRATNING PROGRAMS

B. TRAINING
6 1075 BA INFORMATION SCIENTISTS-TRAINING |

o 1075 GBAK LIBRARY SCHOOLS-TRAINING OF INFORMATION
SCIENTISTS

5 1075 KFB INFORMATION SCIENCE-ACADEMIC TRAINING
PROGRAMS

5 1075 KGFB LIBRARY SCHOOLS-CURRICULUM FOR
INFORMATION SCIENCE

5 1075 NBA SCIENCE TRAINING REQUIREMENT-INFOR-
MATION SCIENTISTS

11 1075 KBA ACADEMIC TRAINING PROGRAMS FOR
INFORMATION SCIENTISTS

2 1075 B TRAINING

13 1075 KBA INFORMATION SCIENTISTS, ACADEMIC

TRAINING PROGRAMS
13 1075 ZKGFB LIBRARY SCHOOLS OFFERING INFORMATION
SCIENCE COURSES IN 1966

C. SALARIES 5
6 1075 CA INFORMATION SCIENTISTS~SALARIES i
6 1075 HCA INFORMATION SCIENTISTS~-ADVANCED §
POSITIONS~-SALARIES {
6 1075 JCA INFORMATION SCIENTISTS-SALARIES- 3
| COMPARED TO CHEMISTS' SALARIES %
5 1075 FC INFORMATION SCIENCE-SALARIES %
) i
11 1075 OCA SALARTRS FOR BEGINNING INFORMATION i
SCIENTISTS
2 1075 ¢ SALARIES
13 1075 FC INFORMATION SCIENCE, SALARIES IN
82
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D. TWUMBER OF INFORMATION SCIENTISTS AVAILABLE; PROFESSIONAL ,
PERSONNEL POOL i

6 1075 DA INFORMATION SCIENTISTS-AVAILABILITY
(I.E. NUMBER) :

11 1075 D PROFESSIONAL PERSONNEL SHORTAGES

porre

E. STUDENT SUPPORT; FINANCIAL AID; SCHOLARSHIPS

€ 1075 FE INFORMATION SCIENCE STUDENTS-SUPPORT

5 1075 GE LIBRARY SCHOOLS~STUDENT AID

11 1075 FE LEVEL OF SUPPORT FOR INFORMATION
SCIENCE STUDENTS

2 1075 E SCHOLARSHIPS

13 1075 FE INFORMATION SCIENCE, PFELLOWSHIPS

F. INFORMATION SCIENCE

6 1075 FE INFORMATION SCIENCE STUDENTS=-SUPPORT

5 1075 FC INFORMATION SCIENCE-SALARIES

5 1075 KIT INFORMATION SCIZNCE~ACADEMIC TRAINING
PROGRAMS

5 1075 KGIFB 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 !

2 4

6 1075 GBAK ILIBRARY SCHOOLS-TRAINING OF INFOR- !
MATION SCIENTISTS | | g

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-
MATTON SCIENCE

o> 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

& 1075 IA INFORMATION SCIENTISTS-RECRUITMENT
5 1075 IA RECRUITMENT~-INFORMATION SCIENTISTS
11 1075 1IA RECRUITING INFORMATION SCIENTISTS
2 1075 I RECRUITING

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

K. ACADEMIC TRAINING PROGRAMS; CURRICULUM
£ 1075 GBAK LIBRARY SCHOOLS-TRAINING OF INFOR-
MATION SCIENTISTS

5 1075 KFB INFORMATION SCIENCE~ACADEMIC TRAINING
PROGRAMS

5 1075 KGFB LIBRARY SCHOOLS-CURRICULUM FOR INFOR-
MATION SCIENCE

11 1075 KBA ACADEMIC TRAINING PROGRAMS FOR INFOR-
MATION SCIENTISTS

2 1075 K CURRICULUM |

13 1075 KBA INFORMATION SCIENTISTS, ACADEMIC

TRAINING PROGRAMS
13 1075 ZKGFB LIBRARY SCHOOLS OFFERING INFORMATION
SCIENCE COURSES IN 1966

L. ADMISSION REQUIREMENTS
5 1075 1G LIBRARY SCHOOLS-ADMISSION REQUIREMENTS

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

N, TRAINING IN SCIENCE
5 1075 NBA SCIENCE TRAINING REQUIREMENT-INFOR-
MATION SCIENTISTS

O, BEGINNING POSITIONS

11 1075 OCA SAIARIES FOR BEGINNING INFORMATION
SCIENTISTS
P. COSATI REPORT
2 1075 P COSATI REPORT
84
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Q. CHEMICAL AND ENGINEERING NEWS

2 1075 Q CHEMICAL & ENCINEERING 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 TDOCUMENTATION

2 1075 V AMER. DOCUMENTATION
W. STATISTICS

2 1075 W STATISTICS
X. INDUSTRY

2 1075 X INDUSTRY
Y. CHEMICAL ABSTRACTS

2 1075 Y CHEMICAL ABSTRACTS
7. 1966

13 1075 ZKGFB LIBRARY SCHOOLS OFFERING INFORMATION
SCIENCE COURSES 1N 1966

Concept categories 1075 A, B, C, E, F, and K were
all chosen by all five analysts. That is, all the analysts
created verbal labels that embodied the concépts INFORMATION
SCIENTISTS, TRAINING, SALARIES, STUDENT FINANCIAL AID,
INFORMATION SCIENCE, ACADEMIC TRAINING PROCRAMS. 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,

:l
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Tn addition to the above concept categories, however,
a number of other subject concepts were ldentified 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, was whether they varied to a greater or lesser
extent than ths 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.

Tnter-indexer consistency in perception of concept
for each pair of analysts ranged from a low of 35.0% to
a nigh of 66.6%. The mean concept consistency for all
pairs of analysts was 49,6%. None of the verbal labels
created by the analysts matched those of any other analyst.
Terminology consistency was therefore 0.0%.

As stated before, all the analysts created verbal
1abels that embodied the concepts INFORMATION SCIENTISTS,
TRAINING, SALARIES, STUDENT FINANCIAL AID, INFORMATION
SCIENCE, and ACADEMIC TRAINING PROGRAMS. The title of the

6
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TABLE IV - 1

PERCENTAGES OF INTER-ANALYST CONSISTENCY IN CHOICE OF
CONCEPTS AND IN CHOICE OF TERMINOLOGY
FOR ARTICLE 1075

TERMIN - ARITHMETIC ARITHMETIC
DATRS OF CONCEPT  ~roay MEAN OF MEAN OF
ANALYSTS CONSIS- CONéls- CONCEPT CON-  TERMINOLOGY
TENCY TENCY SISTENCY OF CONSISTENCY
ALL PAIRS OF ALL PAIRS
6 and 5 57.1% 0. 0%
6 and 11 66.7% 0. 0%
6 and 2 38, 1% 0. 0%
6 and 13 58.3% 0. 0%
5 and 11 53. 8% 0. 0%
5 and 2 38.1% 0.0%
5 and 13 58. 3% 0. 0%
11 and 2 35. 0% 0. 0%
11 and 13  54.5% 0. 0%
2 and 13 36.8% 0. 0% L9, 7% 0. 0%
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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 title. 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 ccncept category like 1075I, RECRUITMENT, the
four verbal labels listed could be regularized for terminol-
ogy easily by human manipulation, or even by a computer
program using semantic cr morphological rules for standardi-
zation. These verbal labels were:

6 1075 IA INFORMATION SCIENTISTS~-RECRUITMENT

5 1075 TIA 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 cne concept
category except for the verbal label TRAINING created by
analyst 2. There are other kinds of training besides

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

£8
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However, in the ena result, we only have access to the

terms the indexer actually recorded, therefore his use of
the word by itselfl 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 1l075K, does not alter

this.

Types of Concept Categories

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
categoriern,

There were also articles in which a separafe categofy
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.

&9
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Some categories contain only a concept that may be
referred to as a standard wmodifier or subdivision (a concept
which has the ability to narrow and/or modify the scope of
another concept, 1.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.

Tn 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
SYSTFEM 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.
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After the categorization process was completed, the

formulas descrited in Chapter TIT 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 cf 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
analysts created fewer labels for each artiéle, but used

more words per label. -
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TABLE IV - 2

NUMBER OF VERBAI, IABETS FTER ARTICLE TN COMPARISON
TO NUMBER OF WORDS PER VERBAL LABEL

ARTICLE NUMBER AVERAGE NUMBER
NUMBER ANALYST OF OF WORDS FPEK
VERBAL LABEL
LABELS

1127 GK 10 1.7
EP 4 6.5
LB 8 4,8
BC 3 7.6
JY 4 3.2

1116 GK 9 1.8
EP L 5.5
BC 7 4,1
JY 7 2.4

1089 GK 15 1.9 -
EP 5 7.4
LB 1 7.0
BC 6 6.7
JY 2 7.0

1068 GK 17 1.8
EP 1 7.0
LB 1 8.0
BC 6 4,5
JY 9 5.2

€<
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Categorizers'! Evaluation of Analysts'

Verral 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.
inalyst 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 suppoft 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 thls 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 1it.

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 thelr use of overlapping or ambliguous 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 mechahization as the use or
introduction of machines into processes, but also, as the
process of making something automatlic. 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 use 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 &
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

4
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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 categorlies 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 gui@elines as to
desired hierarchal treatment,.

It is apparent from some of the verbal labels that
for some érticles, some of the analysts decided to classify
concepts, that is, to group them under a generically higher,
inclusive "class" term, rather than to 1list 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
LIBRARTIES ASSOCIATION, COMMITTEES.
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It is not now possible to discover what their
reascning was on this point, and it was not the intent of

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

P

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 ha#e 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 . i
names of the six universities and ACADEMIC LIBRARIES. :

Of course, the terminology conslstency changes very
1little in the following two tables since only one analyst chose | ‘
the universities' names and the label ACADEMIC LIBRARIES. 1
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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

ARITHMETIC ARITHMETIC
TERMIN=~ MEAN OF MEAN OF

CONCEPT OLOGY CONCEPT CON-  TERMINOLOGY

PATRS OF (CONSIS- CONSIS- SISTENCY OF CONSISTENCY

ANALYSTS  TENCY TENCY ALIL PAIRS OF ALI, PAIRS

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% 26.7% 1.3%

<Y
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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

ARITHMETIC ARTITHMETIC
TERMIN- MEAN OF MEAN OF
CONCEPT OLOGY CONCEPT CON- TERMINOLOGY
PAIRS OF (CONSIS- CONSIS- SISTENCY OF CONSISTENCY
ANALYSTS TENCY TENCY ALIL PAIRS OF ALIL PAIRS
6 and 5 35.7% 0.C%
6 and 11 26.8% 0.0%
6 and 2 18.2% 0.0%
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% 31..9% 1.4%

ERIC %

Full Tt Provided by ERIC.

FNY;




The mean of the concept consistency for the article is
changed to a greater degree. | i

This same problem arose in connection with the-
analyst verbal labels for article 1233, but ia this case,
both the concept consistency percentage and the terminology
consistency percentage would be éhanged 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 T
6 1233 CBA - BIBLIOGRAPHIC CONTROL OF LINGUISTIC
| SCHOLARSHIP
5 1233 EDB LINGUISTIC BIBLIOGRAPHY-INDO-
EUROPEAN LANGUAGES
5 1233 TEB LINGUISTIC BIBLIOGRAPHY-BIBLIO-
GRAPHIC ESSAY
5 1233 VB LINGUISTICS-ABSTRACTING SERVICES
5 1233 YWB LINGUISTICS-SUBJECT INDEXES
5 1233 ?YXB LINGUISTICS~COMPUTERIZED INDEXES
5 1233 YB LINGUISTICS-CUMULATIVE INDEXES
11 1233 DCBA BIBLIOGRAPHIC CONTROL OF LINGUISTIC 3
SCHOLARSHIP IN INDO-EUROPEAN :
LANGUAGES ;
2 1233 B LINGUISTICS i
2 1233 :B HISTORY OF LANGUAGE ;
100 !
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13 1233 EB BIBLIOGRAPHY, LINGUISTIC
13 1233 ?EB COMPUTER RETRIEVAL, PROPOSED FOR i
' LINGUISTIC BIBLIOGRAPHY |

D. INDO-EUROPEAN -
o 1233 ED INDO-EUROPEAN LANGUAGES-BIBLIOGRAPHY

5 1233 EDB 'LINGUISTIC BIBLIOGRAPHY-INDO-
EUROPEAN LANGUAGES

11 1233 DCBA BIBLIOGRAPHICAL CONTROL OF
LINGUISTIC SCHOLARSHIP IN INDO-
EUROPEAN LANGUAGES

2 1233 D INDO-EUROPEAN LANGUAGES
H. GREEK
6 1233 HGE CLASSICAL GREEK-BIBLIOG.
6 1233 JIHGE CLASSICAL STUDIES (GREEK & ROMAN) -
BIBLIOG.-DOCTORAL DISSERTATIONS
2 1233 H GREEK LANGUAGE
I. LATIN; ROMAN |
& 1233 1IE LATIN-BIBLIOG.
o 1232 JIHGE CLASSICAL STUDIES (GREEK & ROMAN)-
BIBLIOG.-DOCTORAL DISSERTATIONS
2 1233 I LATIN LANGUAGE
M. GERMANIC 35
6 1233 ME GERMANIC LANGUACES-~BIBLIOG. "
2 1233 M GERMANIC LANGUAGES
13 1233 ME GERMANIC LANGUAGES, BIBLIOGRAPHY
N. SCANDINAVIAN
6 1233 NE SCANDINAVIAN LANGUAGES-BIBLIOG.
2 1233 N SCANDINAVIAN LANGUAGES
13 1233 NE SCANDINAVIAN LANGUAGES, BIBLIOGRAPHY
0. ENGLISH ' ;
6 1233 OE ENGLISH LANGUAGE-BIBLIOG. ;
13 1233 OE ENGLISH LANGUAGE, BIBLIOGRAPHY §
|
100 ]
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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 LANGUACES, BIBUIOGRAPHY
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 categorized 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; 1233I, 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 i

PERCENTAGES OF INTER-INDEXER CONSISTENCY IN CHOICE OF !
CONCEPT AND IN CHOICE OF TERMINOLOGY ;
FOR ARTICLE NO. 1233

F Y

ARITHMETIC ARITHMETIC
TERMIN- MEAN OF MEAN OF
CONCEPT  OLOGY CONCEPT CON-  TERMINOLOGY
PAIRS OF (CONSIS- CONSIS- SISTENCY OF CONSISTENCY
ANALYSTS  TENCY TENCY ALL PAIRS OF ALL PAIRS
6 and 5 17 .9% h.2%
6 and 11  38.1% 5.3% ;
6 and 2 56 . 5% L4.8%
6 and 13 50.0% 35.0%
5 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% 33.8% 8.8% |
%
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TABLE IV - 6

PERCENTAGES OF INTER-INDEXER CONSISTENCY IN CHOICE OF
CONCEPT AND IN CHOICE OF TERMINOLOGY FOR ARTICLE
NO. 1233 WITH MODIFICATION OF VERBAL LABELS

ARITHMETIC ARITHMETIC
TERMIN~ MEAN OF MEAN OF
CONCEPT OLOGY CONCEPT CON- TERMINOLOGY
PAIRS OF CONSIS- CONSIS=- SISTENCY OF CONSISTENCY
ANALYSTS TENCY TENCY ALL PAIRS OF ALL PAIRS
6 and 5 26 .5% 4, 2%
6 and 11 66.6% 11.1%
5 and 2 35.5% 4 ,8%
6 and 13 38.5% 12.6%
5 and 11  33.3% 7.1%
5 and 2 43,4% 6.2%
5 and 13 22.2% L, 8%
1]. and 2 46.2% 9.1%
11 and 13 38.5% 13.4%
2 and 13 30.8% 5.5% 38.1% 7 .9%
103
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the terminology 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 statisties 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 1233, just discussed, 1is
comparable to a problem apparent in lne 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 fully
described, it is the arranging of things according to like-
1

ness and unlikeness.”

Tn classification, a group of items with character-’

i{stics that could be more precisely defined, are assigned to

1Margaret Mann, Introduction to Cataloging 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-
ship 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 & 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 cf the ccncepts to be characterized., If we are to assign
five terms per item indexed, concepts will necessarily be
broader (more jnclusive) 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
classificatior. 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 Livoraries
Association. In the analysis of this article, analyst 4
created only two verbal labels:

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

4 1085 #CBl SPECTAL LIBRARIES, PROGRESS IN THE FIEID,
SHORT REPORTS SIA, 1966-67

These were analagous to a classification of the content of

the article. The other analysts created verbal labels for

- 18s
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the reports and for the subjects tonched on by the reports
and thereby created many more verbal labels 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 dirfferent
levels of concepts, one of which subsumes the other.

Tn 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 or 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 Tidexing Methodology

in Waich Categories Based on

Synonymy Were Egtablished

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 on synonymy.

Although this study does not attempt to use the

concept categorizations established for it in any way

N 107
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cimilar 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

titles for articles cited in the Index Medicuse, it is

relevant to compare them.

Montgomery and Swanson wanted to establish the extent
to which the article titles in their sample contained words
which were "identical to - or near synonyms of - the subject
headings (usually onec 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, hyversensi-
tivity, autoimmune, reaction, reagin, anaphylaxis, anaphy-

lactic, anaphylactoid.

2Cchristine Montgomery and Don R. Swanson, '"Machine-
Like Indexing by People," American Documentation XITI

(Cctober 1962): 359-366.

3Tvid., p. 359.
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To judge from this example, the categories of
functional synonyms established in the Montgomery and Swanson
study encomrsss 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.u 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] subrject
heading words under which they_were indexed; and 25,1%
contained logical equivalents.

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 ite ITP
subject heading.
Example:

ILP Heading: Atomic Energy
Title: "Federal Organization for Licensing Major Nuclear

Activities." ~ .
Since 'nuclear' in common usage 1s a synonym6of '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):

ll’8- 52 .

51bid., p. 48.

6Ibid., p. U49.

1CS
109

©

ERIC

Aruitoxt provided by Eic:

TP

R s DS PP PRy



Type 4. A title not of Types 1, 2, or 3, but which
contains keywords that would enable a legal researcher
to find it in an obvicus manner under a KVIC indexing
systen, §
Example:
TLP teading: Collisions at Sea '
Title: "Navigational Lights of Warships of Special
Construction: Laws Concerning."’
In his study, Kraft includes titles of Type 3 and
Type 4 as "logical equivalents”" to the subject headings
assigned to them. This 1s 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,"S
Type 3 synonymy would have been acceptable in the
concept categorization process for this study. Type L
synonymy would not have been acceptable,
These studies are menticned 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 studiles.
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.

TTbid.

8The American Heritage Dictionary of the English
Language, william Morris, ed. (New York: American Heritage
Publishing Co., Inc., 1969), p. 1305.
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CHAPTER V
FINDINGS

Display of Statistical Findings

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 packetis in the
study, total 154 pages. Those for Packet XI are displayed in
the seven pages comprising‘Table 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 ViiIi, IX,
and X. Tables for the other packets in the study may 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
PERCENTAGES OF COMSISTENCY

— ‘ﬂ
!ARITHMETIC \RITHMETIC
ARTI- PATRS OF CONCEPT TERMIN- IEAN O}; }EAN OF TER-A
CLE ANATYSTS | consIs- OLOGY CONCEPT ®ITIOLOGY
UL - TENCY CONSIS- ICONSISTENCHCONSISTENCY
BER TENCY JOF ALL F ALL
JPATRS ATRS
1 00LL | A3 and KC 20, 05 0. 0%
A8 and WM 33, 3% 0.0%
AR and M8 Lo, 0% 25. 0%
L2 and i 50, 07 0, 0%
70 and uli| 14,30 0.0% ~
XC _and LS 160,75 0.0%
xC_and AJ 50, 0% 0, 0%
WM _and WS 08,05 0,0%
Vi1 and KA L 14,39 0,0% 1
LS and KV 16.75 0.0% 1
28, 42 2. 5%
0029 { A3 and KC 50, 0% 0,04 1
A and WM 14, 3% 0.0%
| A3 and S 20, D% 0. 0%
AB and KW 25, O 0.0%
=C and WM L2, 9% 0.0% |
KC and IS 57, 15 o.o%
G and KW 50, 0% 0.0%
T and NS4 22.2% 0.0%_{
Tl and Ku 20, 0% 0.0% %
1S and Kh 02, 5% 0, 0%
‘ - 38.3% 0.0% |
00501 AB and KU 0. 0% 0. 0% . 1 |
A and WM 50, 05 0.0%
AB and MS 50, 0% o.o%

AR and KW 33, 3% Q.Qg._
XC and Wh 33, 3% 0.0

o yiel
XC and MS 33, 3% 0, 0%
wC and KW 0H, 755 0,0% _
T and mMs | 100, 0% 0. 0%
WM and KW 506, (% ~ 0.0%
S and KW 66, 7% 0.0%
01031 AB and KC 28, 0% 0. 0%
{U AR and UL L0, 0% 0. 0%
AB and MS 50, 05 0, U%
{ AB and Ku 33, 3% @_
{ KC and WM 1432 ! QL. 2%
Y0 and bo | 25,00 0, Q%
KC and KW 18, 24 Q, 0%
Wi and MS 14,39 Q
Wil and KW 22, 2¢ _0,
| 1S and KW L4, 44 0, &%
Qk
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TABLE V - 1 (continued)

PACKET XI
PRRCENTAGES OF CONSISTENCY
ﬂ# T —
.AH¢L~ - 3ARITHWETIC TRI?dmiTIC
NUM- ANALYSTS | CONSIS- el ’
BER TENCY CONSTIS- !CONSISTENCYECONSISTENCY
TENCY  JOF ALL OF ALL
| IPATRS DATRS U
0178 { AR _and KC D ,0% 0.0%
AR and WM 1h 3% 0,0%
| AR and NS 16,7% 0,0%
AR and K7 50,0% 0,0%
KC and M 33,35 o,g% ¢
KO _and kS 16,75 0,0% 1
| KC and K 33,3% 0, %
WM _and MS 0.,0% 0.,0% |
M _and KW 11, 10 0.0%
MY and KW 12.5% o.g% B _
i 23.1% 0.0%
02531 _AB and KC 20.0% 0.0%
[AB and WMI|__ 22.2% 0.0%
I AB and MS "50,0% 0.0%
AB and KW 30.8% 0.0%
KC and WM 28.6% 0.0%
KC and MS 02.9% 0.0%
“C and Kv 25.0% 0.0%
W and Mo 50.0% T0.0%
Wi and Kw 2 « 3% 0.0%
S and KW 30 . 45 0.0% |
_ - 33.3% 5. 0%
—0200) AB and KC 50.,0% 0.0%
AR and WM 0.,0% 0.0% -
AB and MS| . 29.0% 0.0%
AB and KW 25.0% 0.0%
KC ana v 0. 0 0.0%
KC and M5 o5, 0.0%
KC and KU 25.0%* 0.0%
Wi and MS 10.7% C.0%
M and KV 9, 1% — 0.0% , .
MS and KW 12.5% 0.0% -
18 .8% 0.0%
0323} _AB and KC
AB and i
and MS
AB and KU
and Wi
nd 145
| _KC_and KV
WM and MS G
M and KU . A
M3 and KW ,
m—w
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TABLE V - 1 (continued)
PACKET XI
PERCENTAGES OF CONSISTENCY

IWRITHMETIC JARITHMETIC
%%gi‘ PATRS OF | COWCEPT | TERMIN- JEAN OF  QIFAN OF IEX
ANALYSTS | CONSIS- | orogy  [CONCEPT HMIINOLOGY
NUM- TENCY CONSIS— {CONS ISTENCYICONSISTENCY
BER TENCY : jFlj. IA]S:L OF ALL
- PA IR PATRS
03291 AB and KC Lo, 0% 0,0%
AR and WM Q. 0%, okga_
AR and MS 100, 0% oo%
AR and KUY 6£0. Q% 0.0%
RC and Wi 10, 0% o.o%*
KC and Mo 10, O% 0.0%
XC and KW 50, 0% - 0.0%
WM and MS 0.0% 0.0% |
Wil and KW 9, 1% 0.0% .
MS and KW 60, 0% 0.0% ;
6., 9% 0. 0%
03301 _AB and KC 75,0% 0,0% 02 :
AB and WM 50, Q% 0,0%
AB and MS 33 3% 16, 7%
and KW 75, 0% 0.0%
KC and WM L, 0% 33.3%.
KC and MS 28, 6% 0.0%
KC and KW 60, 0% 0. 0%
VM and MS 1L, 3% 0.0%
WM and KW 40, 0% 0.0%
MS and Ko 28, 6% 0.0% W g o
‘ . 5% 5 0%
0305 AB and KC 20. 0% 0.0% B
AR and WM 14, 3% 0.0%:
AD and NS =0, 0% 0. 0%
AB and KU 28, 6% 0, 0% I
KC and WM 25, 0% 25,0%
KC and MS 14, 3% 12.5%
KC _crd K DD 2 0, 0%
WM and MSI  25,0% 20 . 2%
WM _and KW 18,2% 0, 0%
MS _and KW pn 2% 0. 0% >
21.0% 5a.9%
ol25) AB and KC 40.0% 0.0%
AB _and UM 66, Ym 0,0%
AB and MS 80, 0% 0. 0%
AB and KW 28, 6m 0, 0%
| _KC _and WM _@Lz 0,0% .
KC _and MS 20, 0% 0,0%
KC_and KW 50. 0% 0.3@7
WM and MS 80, o% 0, 0% _
Wil and KWl 12.5% 0,.0% |
M3 and KW —3%. 3% 0.0%
_w
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TABIE V - 1 (continued)
PACKET XI

PERCENTALES OF COMNSISTENCY
P
"" ' i RITIMET 1C JARLTHMELLC
ARTI- - O TERMIN- {MEAN OF MEAN OF TER
CLE | ehiiosot | onsle. | OLOGY  JCONCEPT  jMTNOLOGY
NUM- PENCY CONSIS- kCcONSISTENCYCONSISTENCY
BER TENCY JOF ALL OF ALL
JPAIRS PAIRS
o0l { AB _and KC 00, 0% 0. 0%
AB and UM 0.0%5 0.0%
AB and NS 50, 0% 0.0%
| A3 and KU 33,350 0,0%
| XC and uM 0,0 0. 0%
KC and S 25, 05 0,06
I KC and K 20, 0% 0,0%_
UM and MS 20,0% 0, 0%
WM _and KW _%g.uﬁ Q,0%
MS and KW 6,75 0, 0%
28, 0% 0.0%
oL66l AB and KC 12, 5% 0.0% |}
j AR and WM 25, 0% 0.0%
AB and MS 4O, 0% 0, 0%
AR and KW 25, O% 0. 0%
¥C and WM 14,36 0.0%
KC and MS 25,05 o.qgj
KC and Kw 13,25 0. 0%
Wil and MS 20, 0% 20.0%
WM and AW 12.55% 0.0%
NS and Kw 10, 0% 0. 0% 'ﬂ y
. 20, 3% 2.0
0516} AB and KC|  50.0% 0, 0%
AB and WM 28.6% 0.0%
AB and MS 42,90% 0.0%
AB and KW 37.5% 0.0%
KC and WM 28,68 0.0%
KC and IS 42,9% 0.0%
KC and KW 37 5% 0.0%
WM and M3 62.5% 22.2%
WM and KW 55,6% -~ 0,0%
MS and KW 60.7% 0.,0% L 37-
5, 3% 2
0552{_AB and KC 75 4 0% 0.0%
AR and Ul 40,05 0.0%7
AB and IS 60.0% 0.0%
| _AB and KW h2,9% 0. 0%
KC and WM 23,35 0. 0% .
| KC angd MS 50, 0% 0, 0%
| KC and rul  57.15 0.0%
WM and 1S 28,6 14, 3%
WM and Ful  37.5% | 20, E
MS and KV 50,00 9, 0%
- 47, 4% 5.2%

©

ERIC

Aruitoxt provided by Eic:

115
144

-~

i A el aF e, e

T



TABLE V -~ 1 (continued)

MR

115

ARTIY pATRS OF | CONCEPT TN pEAN OF JMEAN OF TER
: ANALYSTS | CONSIS- CONCEPT MINOLOGY
NUM- CONSIS- q
TENCY CONS ISTENCY}CONSISTENCY
ﬂBER TENCY 'op ALL OF ALL
_ PAIRS PAIRS
0571L| &B_and KC 23, 105 0. 0%
AB and WH 7 hy 0% 0, 0%
AB and MS 18, 2% 0. 0%
AR ang KU 60. 70 0. 0%
KC and Wi | 41, 75 14, 25
KG and MS 50, 0% 0.0%
KC_and K 28, A% 0. 0%
| WM _and MS 40, 0% 0, 0%
| WM _and KU PR, 2% 0. 0%
MS and KU 25, 0% 0. 0%
3, 1% 1, 4%
050L) AB and KC| 100.0% 0. 0% -
AR and Wi 50, 075 0.0%
AB and MS| 100.0% 0.0%
AB and KW 40, 0% 0,09
KC and WM 50. 0% 0.0%
KC and Ms | 100.0% 0.0%
KC and Ku r0. 0% 0. 0%
WM and Mo 50. 0% 33.3%
WM _and Kv 28. 0% 0. 0%
MS and KW 40, 0% 0.0% '
- _59. 9% 3.3%
07651 _AB and KC 60. 0% 0.0% .
AR and WM 1d, 3% 0.0%
! AR and MS 37153 o.og'
AB and Ki 50. 0% 0.0%
{ KC and WM 14, 3% 0.0%
KC and MS 57 e 1% 0,0%_
KC and KW 50.0% 0.0% _
WM and MS 22.2% 11.1%
WM and KW 9, 1% ~0.0%
MS and KW 36, 4% 0.0%
0563z} AB and KC 66.7% 0.0% |
AB and WM 18,2% 0.,0%
AB and MS 22, 2% 0.0%
AB and K N 0,0% _
KC _and WM 10, 0% 9,1%
KC_and M3 12,5% 0.0%
KC and KW 37+ 5% 0.0%
WM and MS 20.0% 0.0%_
WM and Kvl 27 3% 0.0%
MS and KW 20, 0% 0.0%
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TARKLE V - 1 (continued)
PACKET XT
PERCENTAGES OF CONSISTENCY

IR TTIDETIC IARITIMET IC
ARTIH PpAIRS O CGNCEPT TERMIN- PEAN OF MTAN O TER-
CLE ANALYSTS CONSIS- OLOGY CONCEPT MINOLOGY
NUM- TENCY CONSIS- JCONSISTENCYJCONS ISTENCY
BER TENCY 10F AL
PAIRS
0830 § AB and KC 50,00 0. 0%
AR and W 25, 0o 0. 0%
Az and MS 28,65 0. 0%
Av and K Lo, g5 0. 0%
! KC and M 28,6% 0. 0%
0 KC and &S 50, 0% 0. 0%
KC and KU 80, O 0. 0%
IR MS %glaﬁ o.og
UM _and KU 2,95 0, 0% |
MS _and KU 50, 05 o.o%
Lo, 1%
00481 AB and XC 66,75 0. 0%
AB and WM 25, O3 0. 0%
AL and MS 60, 055 0. 0%
AB and KW | 30,05 0.0% 1
KC and W 20, 055 8. 3% -
KC and M9 T2, S5 0. 0%
RC and K& 25, 0o 0. 0%
"M and Mo 25. 0 0. 0%
It aend KW 15,45 0. 0% '
MS and Kv JIvigyisy 0.0 I |
| ~ 4%
0080 | AB and KC 50, 0% 0, C% .
I AB and WM 50, 0% 0,0
 AB snd MS 33, 3% 0. 0%
AR and Kl 11, 1% 0. 0%
KC and WM Lo, 0% 0,0%
KC_and_MS 30, 0% 0, 0%
LXC and KY 22 27 0.0%
WM _and MS 25, 0% 0, 0%
|_WM_and KU 14, 3% 'o.og___
MS and KV 55, 65 0. 0% -
_ _33.2%
1035 f AB and KC 50, 0% 0.0% .
AR and WM 33, 39 0,.0%
| AB and M3 42,97 0
AB and KW | 100,00 0, 09
| KC and WY 23, 3% 0, 0% \
_KC and M8 4o, 97 0,0%
| XKC and Ky | Q2 0,07
UM _and MS 71,47 ' 10.0%
WM _and KU 23,5, _1__0,0%
| M3 and KU Lo, ¢ 4 0.0% .
/ 0.0
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TABLE V - 1 (continued)

PACKIL XTI
PERCENTAGES QOF CONSISTENCY |
! ,.i-,-\mmﬂ-ﬁmc ARIT=~ETIC
ARTI-1 - . . . TECMIN- JMEAN OF MEAN OF TER
PAIRS OF | CONCEPT | G4rngy  IcONCEPT  JMINOI 7Y

CLE X Y 2l el -
ToM— | AVALYSTS | CONSIS-| coNsIs- CONSISTEVCYCONSISIENCY

TENCY _~
BER TENCY JOF ALL OF ALL
JPAIRS PATRS
10035 | A2 and KC 0. Ovo 334 350
AR and UM 25, 0% 0.0%
AB and MS 25, 0% 0. 0%
| A% and KU 57, 15 0. 0%
LKC and UM 18,20 10.0%
| KC and MS 333D 20.

0
0
KC_~nd_ K 28, 6% 0

| WM ond MS U1,7% 8. 3%
| WM _and K 20, 0% 0
I MS and KW 20, 0% 0

ERIC | | - 117
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used in this study will be retained for at least this five
year period to allow other researchers to check 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 éonsistency, 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.

Comparison of the Statistical Findings

of €oncept Categorizations Done by

Different Categorizers

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 from 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. Tacket
VIII was categorized by someone else, and Packet IX was cat-

egorized by still another person.

ERIC 118
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Fach of the categorizers had been an lndexer for 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 percentille rénges for the
mean concept consistency scorus and the mean terminology con-
sistency scores for 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 ilt.2 and ranged as high as T8.0.

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 foi the packets categorized by differ-
en: people would show varilations 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

9 113
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TABIE V - 2
PERCENTILE RANGES FOR ARTICLES IN PACKETS VIII, IX, AND X

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

0.0 - 0.9 0 L 0) 14 0 17 0 35

1.0 - 10.9 0 19 0] 10 0 8 0 37
11.0 - 20.9 L 2 1 1 1 0 6 3
21.0 - 30.9 9 0 11l 0 6 0 26 (0]
31.0 - 40.9 7 0 8 0 10 0 25 0]
41,0 - 50.9 L 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) C 0 0 0] o)
71.0 - 80.9 1 0 0 0 0 0 1 0
81.9 - 90.9 0 0 o 0 0 o o 0
91.0 - 100 0 0 0) 0 0 0 0 (0]

* Mean concept consistency

*%¥ Mean terminology consistency

ERIC
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TABLE V - 3
PERCENTILE RANGES FOR MEAN INTER-INDEXER CONCEPT CONSISTENCY

AND MEAN INTER-INDEXER TERMINOLOGY CONSISTENCY FOR
ALL ARTICLES IN THE STUDY

PERCENTILE MEAN CONCEPT MEAN TERMINOLOGY

CONSISTENCY CONSISTENCY
0.0 - 0.9 0 200
1.0 - 10.9 1 312
11.0 - 20.9 ol 34
21.0 - 30.9 113 L
El'o - 40.9 198 0
1.0 - 50.9 136 0
51.0 - 60.9 61 0
61.0 - 70.9 12 0
71.0 - 80.9 l 0
81.0 - 90.9 1 0
91.0 - 100 o) o
121
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were based on statistical results, and there were no expecta-
tions that the exeact categorizations established by one cat-
egorizer would be reproduced by a different categorizer, in-
dividual packets were not categorized more than once. The
fact that the statisticel findings of packets categorized by
different people showed the same pattern for each packet 1s
an indication of the validity of the methodology. In the
discussion that follows, these packets will not be treated

separately from the other packets in the study.

Percentile Ranges for Mean Concept

Consistency Scores and Mean Terminology

consistency Scores for All Articles in Studv

Table V - 3 displays the percentile ranges for the
mean concept consistency scores and the mean terminclogy con-
sistency scores for all of the articles in the study. It
will be discugsed in the following section of this chapter.

For each packet, a similar pattern emerges in the
percentile ranges for mean inter-indexer consistency ir. per-
ception of concept scores and for mean inter-indexer consist-
ency in cholce of terminology scores. The fact that the pat-
tern repeats ltself for each individual packet and for all"
packet:s in the study taken as a whole, even though each pack-
et ha¢ different articles, a different combination of index-
ers, and in two cases, different catcegorizers, provides a
further check cn the valldity of the methodology. For each
packet, and ror all packets in the study taken &3 & whole,

the mean inter-indexer concept consistency scores cluster at

Q 12 3
ERIC
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11.0 percentage points higher than the mean inter-indexer
terminology consistency score.

The nurber of percentage peints difference between
mean concept conslistency scores and mean terminology consist-
ency sccres was never less than 5.1 and ranged as high as

84 .0 percentage points difference.

Percentile Panges for the Number of Percentage Points

Difference Between the Mean Concept Consistency

Score and the Mean Terminology

Consistency EScore

Table V - U4 displays the percentile ranges for the
number cf percentage points difference between the mean con-
cept consistency score and the mean terminology cornsistency
score for each article 1in the study. These were derived by
subtracting the mean terminology consistency 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 terminoiogy conslstency 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 two facets of subject index-
ing -- a difference that has not been investigated 1in the
past tecause of the previous approach to the measurement of

inter-indexer conslstency which did not attempt to differen-

©
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the middle of the percentile ranges. The mean iInter-indexex
terminology consistency scores cluster at the low end of the
percentile ranges. lNone of the mean concept consistehcy
scores are in the 0.0% to 0.9% percentlle range. Two hundred
of the mean terminology consistency scores are in the 0.0% to
0.9% 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 9.4%. 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 conslstency score of 10.9% or less.
Only one of the 550 articles had a mean inter-indexer concept
congistency 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 more. TFive
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 linter-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

| 124
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TABLIE V - L4

HUi3ER OF PERCENTILE POINTS DIFFERENCE BETWEEN THE MEAN
TITER-IIDENSR COUCLPT COMSISTENCY SCORES AND THE MBEAN
INTER-INDEXER TERMINOLOGY CONSISTENCY SCORES TFOR

ALL OF THE ARTICLES IN THE STUDY

PERCERTILE
RANGE

0.0 - 0.9
1.0 - 10.9
11.0 - 20.9
21.0 - 30.9
31.0 - k0.9
1.0 - 50.9
51.0 - 60.9
61.0 - 70.9
71.0 - 80.9
81.0 - 90.9
91.0 - 100

NUMBER OF ARTICLES IN
EACH PERCENTILE RANGE

0

5
45
152
183
109
L2
12
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tiate between the two facets of indexing, but encompassed

ther both in a single measurement.

Articles with igh Mean Concept Consistency Scores

Table V - 5 displays the consistency scores for the
17 articles in the study that had a mean concept consistency
score of £61.0% or higher. Six of these 17 had a mean termi-
nology consistency score of 0.0%. Only 3 had a mean termi-

nology consistency score of 10.0% or higher.

Articles with High

Mean Terminology Congistency 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 1l
of the 15 articles had a mean concept consistency score of
40.0% or higher. 1In this group of "high" terminology con-
sistency scores, only iwo articles had a nhigher consistency
in terminology than the lowest of the concept consistency

scores.

127
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TABLE V - 5

ARTICLES WITH HIGH MEAN CONCEPT CONSISTENCY SCORES
(61.07% or above)

ARTICLE  PACKET MEAN CONCEPT MEAN TERMINOLOGY
JUMBER NIMRER  CONSISTENCY SCORE  CONSISTENCY SCORE
1240 T 62.5% 0. 0%
1096 11 7l 0% 10.7%
1193 11T 8, 0% 0.0%
1232 IIT 66.6% 2.5%
1099 TV 05.6% 1.5%
0557 v 6L, 7% 3.3%
1034 v 62. 3% 1.5%
0545 VII 62, 2% 0. 0%
1039 VIIT 78. 0% 0. 0%
0636 XIT 60.7% 0. 0%
0383 XIV 73, 0% 16.3%
o712 XV 61, 0% 1.7%
0398 XVI 72.5% 10. 0%
o742 XVI 62.7% 5, 0%
0250 XVII 63.3% 0. 0%
0909 XVII 70, 0% 2.0%
0267 XXIT 66.7% 1.7%
128
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TABLE V - 6

ARTICLES WITH HIGH MEAN TERMINOLOGY CONSISTENCY SCORES
(15. 0% or above)

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

1094 I 56.0% 19.9%

1069 v 54, 1% - 25.7%

0073 VI L, 3% 18. 9%

o0L7 XIIT 39.5% 15.3%

0132 XIII 56.7% 16. 4%

0346 XIIT Lo, 8% 15.2%

o122 XIIT 53. 8% 15. 0%

O0U4 XIV 35. 8% 15. 0%

0383 X1V 73. 0% 16.3%

0588 XV 41. 0% 19. 0%

o724 XVII 57. 5% . 30.0%

0678 XIX 28. 0% 15. 8%

0910 XIX 52. 0% 15. 8%

0396 XXI | 36. 4% 29.2%

ol409 XXI ho. 0% 21.7%

0263 XXIT 39. 0% 18.6%

129
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Tt scemed important te try to ascertain if therae was
a bilas in the data that wovuld have had an influercoe on the
findings cof this study. Therefore, all of the texts and all
of the analysts' verbal labels for the articles that appeared
in Table V - 5 (Articles with high mcan concept consistency
scores) and Tavle V - 6 (Articlcs with high mean terminology
consistency scores) were subjechted to a gross exgmination to
sez if ary of the following variables ccudld be identified as
distinguishing the articles in one table from the articles
in the other:
1. Number of verbal labels created by each analyst;
o. Number of '‘name" or "name-like" verbal labels;
3. Degree of analysts' comprehension of text as indicated
on data gathering sheet;
4. Number of "sentence-like'" verbal labels;
5. The presence or absence 1n the analysts' 'verbal labels
of the concepts or terminology used in the sub-heads of the
article;
6. The presence or absence 1ln the analysts' verbal labels
of concerpts or terminology used in the title of the article;
7. The length of the article.
vone of these variables could be sald to be distinctive of
one group or the other.

There seemed to be no relationship between high con-
cept consistency and high terminology ccnsisteicy. 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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terminolcgy consistency table. This is article number 0383,
Facket aAIV: George Douglas Mayo and Alexander A. Lengo,

"praining Time anl Programed Instruction", Journal cf Applied

Psychology, L (February 1966) 1-4. This investigatcer could

find no distinguishing charactsristics in the text of the
srticle or in the verbel labels of the analysts that could
sccount for the fact that the article had both a high mean

concept consistency score and a high mean terminology con-

sistency score.

Avticles with 61.0 Percentage Points or More

Differcnce Between the Mean Concept

Consistency Scorc and the Mean

Terminology Consistency Score

Table V - 7 displays 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 score and the mean terminology consistency score. All
of these articles also appear in Table V - 5 (Articles with
high mean concept consistincy scores). This was Lo be ex-
pected of course, since all the articles in Table V - 7 would
have to have a mean concept consistency score of 61.0% or
above. None of the articles in Table V - 7 appear in Table
¥ - 6 (Articles with high mean termlnology consistency

scores) .
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TABLE V - 7

ARTICLES WITH 61,05 CR MORE DIFFERENCE BERETWZEN THE MEAN
CONCEPT CONSISTENCY SCORE AND THE MEAN TERMINOLOGY
‘ CONSISTENCY SCORE

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

1240 T 62.5% 0. 0%

1096 IT 4. 0% 10.7%

1193 III 84, 0% 0. 0%

1232 IiI 66.6% 2,5%

1099 v 65. 6% 1.5%

0557 \' 64, 7% 3.3%

0545 VIT 62, 2% 0.0%

1039 VIII 78. 0% 0.0%

0635 XIT 66.7% 0. 0%

0398 XVI 72.5% 1C. 0%

0250 XVII 63.3% 0. C%

0909 XVIT 70. 0% 2, 0%

0267 XXIT 6. 7% 1.7%
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Lrticles writh 195.0 Tercontag? Points
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— - —

Score and the Mean Terminology Consistency Score

Table V - 8 displays the mean consistency scores of
the 11 articlec in the study with a difference of 15.0 per-
centare points or less between the mean concept consistency
gscore and the mean terminology consistency score. None of

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

mean concept consistency scores) but htwo appear in Table V

6 (Articles with high mean terminology consistency scores).

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

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

Rescarch (August 1906): L1-L3.; and Article 0396, Packet XXI:

"

"Oftice for Scientific and Technical Information,” Chemistry

in Britain (1967): 17-18. The texts and analysts! verbal

labels for articles appearing in Table V - 3 were examined
for the variebles listed previously, and again, noune of these
variables rould be sald to be characteristic of this group
in particular. However, as a group, the mean concept con-
sistency sceres for the articles in Table V - 8 were lower
than the mean concept consistency scores for the articles in
the study as & whole, 7 of the 11 articles having a mean con-

cept consistency score of 20.9% or less.
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TABLE V - 8

ARTICIES WITH 15.0 OR LESS PERCENTAGE POINTS DIFFERENCE
BETWEEN THE MEAN CONCEPT CONSISTENCY SCORE AWD THE MEAN
TERMINOLOGY CONSISTENCY SCORE

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

0872 VIII 25, 8% 11.6%

0960 VIII 14, 9% 0. 0%

D294 X 14, 4% 0. 0%

0605 XTI 27.9% 13, 9%

0289 XII 9., 4% 2,1%

0112 XVIII 13. 4% 1.1%

0678 XIX 28. 0% 15, 8%

0319 XX 20,6% 6. 4%

0502 XX 17.9% 12. 8%

0396 XXT 36, 4% 29, 2%

0232 XXIT 13. 0% 7. 7%
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Two articies in the above table share th: distinction
of being the only ones in the study for which an analyst was
unable to create verbal labels, Although the analysts' in-
structions clearly stated that they could leave the data
gathering sheet blank if they felt they could not analyze an
article for concepts, apparently vnly one analyst felt it
necessary to do this. She did not create verbal labels for
Article 0289, Packet XIIL: Jean M. Ferreault, "Coterminous or

Specific: A Rejoinder to Headinxs and Canons," Journal of

Documentation XXII (December 1966): 319-327; and Article

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

Structure Adaptation in Pattern Racognition," 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 difTicult

or technical than other articles which thils particular ana-

lyst had worked on in another packet.
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vValidation of the Hywothesis

This study was concerned with the definition of the
term "indexer consistency" and with the use bf 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 text. 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 riust be perceived before it can be expressesd 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 consistency in perception of indexable matter

135°
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(consistency in choice of subject concepts); and

ct

2., Indexer consistency in choice of term with which to
label the indexable natter perceiqu.

In the interests of clarity; throughout this stuay,
the second part of "indexer ccnsistency" has been referred
to as indexer consisiency in choice of terminology. Use of
this terminclogical 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 make clear, how-
ever, that form and function—combine in index terms, as in
language in general, so that although a concept may be sepQ
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 consistency in choice of concewvts nas been
the focus of this study.

The hypothesis to be tested was that the degree of
indexer cornsistency in the perception of indexable matter
can be measured separately from and will be different in
extent froem the degree oi indexer consistency in the termi-
nology chosen to characterize that ir. 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 cof terminology would
equal indexer consistency in perception of cdncept; or

2. That indexer consistency in choice of terminology would
be less than indexer consistency in perception of concept.

If the 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 perceptinn 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



of concept score. In only five articles was the difference
Lotween Lhesce tweo scores less than 10 percentage points. |

Thus, the consistency with which the analysts ‘ldenti-
fied concepts in the articles was always significantly
higher than the consistency with which they chose terminol-
ogy to characterize the concepts they perceived. This was
truc 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
workeexperience of the analysts, with the contents of the
packets, or with the categorizers who established concept
categories. Each grouping of articles (those with "high"
mean conzept consistency; "high” mean terminology consist-
ency; "high" difference between mewn concept consistency and
mean terminology consistency; aud'mlow" difference between
mean concept consistency and mean terminology consistency)
contained articles from many different packets.

"TLow" meen 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
tre indexers, a high degree of conslstency 1n cholce of ter-
minclogy was not expected. On the other hand, all of the in- |

dexers had been educated in the same subject discipline and
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therefore had a comnon professionad vo.abulary; all were
teld to be specific, not generic in thelr choice of terms;
and the degree of difference between the mean concept con-
sistcency scores and the mean terminology corsistency scores
(rore than 21.0 percentage pcints Tor 500 of the 550 erti-
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 .cholce 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 +clec-
tive, in their cholce of indexable concepts. They were told
to name all. the concepts in each article on which useful in-
formation was given. They were glven a generalized context
for thei» work: a library or inlformation 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 studled are, as Bernler
and others have noted, distinct; that they can be measured
separately; that they differ signiflcantly 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 differcnce between degree of
inter-indexer consistency in perception of indexable matter
and degree of inter-indexer consilstency 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 desirable, is not necessary for the pur-
poses of this study.

Tnter-indexer consistency in choice of concept and
inter-indexer consistency in choice of terminology have not
been serarateiy considered in previous consistency studies
nor have they been separately measured in the past. The p
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 V1
SUMMARY, CONCLUSIONS, AND IMPLICATIONS OF THIS STUDY

Summary and Concluslons

This study was concerned with the definition of the
concept knewn as "indexer consistency" and with the uée of
thig dafinition in the quantitative measurement of indexer
consistency.

Previous studies had defined indexef conslistency 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 characterize 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

5. 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 distinctlon between them in their final
measurement of indexer consistency, although some of the stu-
dics show an awareness of the distinction between the two

parts in their varying definitions of what may be consldered
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a "match" in terminology. The effect of this 1s that previ-
ons measurements of indexer consistency result in indexer
consistency scores that commingle, in 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 terninology
with which to characterize the indexable concepts perceived
are not measured or expressed as separate parts of the prob-
lem of indexer consistency.

This study postulated:
1. That indexer ccnsistency should be defined as consilsting
of two distinect parts:

a. Consistency in identification of indexable matter
(perceptisn of concepts in texts); and

b. Consistency 1n choice of terminology with which
to label and communicate the concepts perceived;
2. That these can be measured separately;
3., That there will pe a gross difference in the degree of
eazh; and
I, That indexer consistency scores should be determined by a
planned use of both measurements.

For the purposes of this study, a test situation was
‘established in which 550 Journal articles concerned with
soples in the field of library and information sclence were
analyzed for lndexable concepts by a group of indexers whose

education and work experience had been in this field.
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Eacii article was analyzed by 5 people, a total of
2750 analyscs in all. The verbal labels that these incdeXxers
created to characterize the concepts they perceived in the
article werec then examined.

The verbal labels were eXamined in order to establish:
1. The degree of replication in the terminoiogy 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 dafinition of "match" in terminology as glven 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
ceparate measures for the degr--e of inter-indexer consist-
ency in perception of concepts and the degree of lncer-
indexer consistency in choice of terminology with which to
describe the concepts perceived.

he objective was to discover whether there would he
a salient difference betweer. the degree of inter-indexer con-
sistency in perception of concepts and the degree of inter-
indexer consistency in choice of terminology with which to
characterize the concepts perceived,

The statistical findings of thils study show that

there is a material degree of difference between the consist-
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ency with which these analysts percelved indexable matter in
the texts analyzed and the degree of consistency or replica-
tion in the terms with which they characterized or conmuni-
cated these ccncepts. Degrece of ccnsistency in cholce 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 84.0%. 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 1is meant by
"peplication of concept" is comparatively difficult. This
has not been consciously atteompted in previous indexer con-
sistency studies. The attempt to do so here does not repre-
sent a situation unique to studies of indexing methcdology,

however. Studies of other aspects of indexing technology in
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which attenmpts were made to establish concept-based catego-
rics of syncnymous terms, cr of terms and their logical
cquivalents, have resulted in concept categorizs which en-
corpass 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-
rlication 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 cdefinition of indexer conslstency
should be changed to include explicitly both indexer consist-
er:cy in perception of concept and indexer consistency in
choice of terminology (overall indexer consistency);
2, Measurements of indexer consistency should hbe composed
of elther

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 welghted sep-

arately.

Implications of this Study

The focus of this study has been on problems of in-
dexer consistency. Its thesis 1is based on the fact that

previous work on the definition of indexer consistency and
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the construction of quantitative measures for indexer con-
sistency aave not formally differentiated between the cffects
of two basiczlly different variables: cersistency 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 measufe 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
"match" in terminology was defined falrly 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 achleved a "match"

in terminology through fairly substantial regularization of
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the terminology, the consistency scores were roughly compa-
rable to the concept consistency scores for this study.

It seems cvident that in almost all reported lndexer
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. JIn 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 expresssd in
any of the studies cited.

Writers of previous studles 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 lnvesti-
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 preclsely 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 gilven to them and they were explicltly instrucﬁed
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that the verbal labels they created did not have to conform
to any standard list of terms, although, if thc analysts

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 contrcl, as exemplified by lists of terms
authorized for use in a given system, is one 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
1ist 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 cn consist-
ency in indexers' perception of concepts is &8s yet unknown.

In the study reported on here, no attempt was made to
relate index quality to indexer ccnsistency. 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

AR e Al Sl s 8 *4 4 0N, . hwrs o

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
1,0 record the concepts, thav were perceived in the texits cf

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 1s a part.

A concept represented by a term in a thesaurus auto-
matically becomes, in the mind of the indexer, an indexable
concept fpr the informétion system of which the thesaurus is
a part. The reverse of this, that a concept not represented
by & term in the thesaurus will automatically not be per-
ceived as an indexable concept, may or may not be true. 1In
information systems where the indeXer may add terms to the
list of terms in the thesaurus relatively freely, this 1is al-

most certainly not true. But the extent to which. 1if at all,

the listing of terms in a thesaurus affects the indexers' per-

ception of what concepts in a text are indexable concepts 1s
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? Wiil "new" concepts, those as yet not represented
by a term in the thesaurus, be percelved more siowly because
they are not listed?

Thesaurl also often cause a sort of "pilgeon-holing"
effect. That is, indexers attempt 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, tut there
is likely to be a gain in overall terminological consistency
for the information system of which the thesaurus is a part.

Tnstructions to indexers on how to use a particular
thesaurus (if written instructicns are given) usually are
concerned with application of the terms in the thesaurus and
use of the syndetic apparatus. Instructions are usually
scanty and there are usually no explicit rules defining what
kinds of concepts should or should not be considered as in-
dexable. 1In most thesauri, the only rules given (if any are
given aside from the syndetic structure ltself) 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) percertion of
indexable concepts; 2) expression of those concept: *i. words.

These two aspects of the indexing process should be consitdered
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separately in the construction of a thesaurus, and they of- |
ten are. Information scientists or librarians workihg 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 thesauril
might have on indexer performance in either of the above com-
ponents of the indexing process is an area in which more re-

search 1is needed.

Tmplications of this Study for Indexing Research

It is hoped that this study will help re-focus the
attention of research wcrkers and other personnel in library
and information scilence 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 & naming

capacity. . . "1 This study has shown that there will be

lRoger C. Schank, The Use of Conceptual kelations in
Content Analysis and Data DBase Storage (Austin, Texas: Tracor,
o Inc., 1968). (AD L60992).
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more agreement on what ~oncepts have been discussed in a
text than would be obviou. sinply from the words used to com=
municate those concepts. One cannot assume, as some lnvestil-
gators have, that separate words or phrases chosen from the
matrix of a sentence will adequately represent the inforuna=-
tion content of that sentence.
It is a mistake to assume that a word, or a phrase, con-
tains informaticn in the same sonse 1n which a statement
does . . . . the information content of a statement 1s
not the sum, or combination, of thg 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 1f 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 text when we estab-
1lish separate terms for each concept, 1t is svill the con-
cept that bears the meaning, not the words used to label 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 Loglcian's Reaction to Recent
Theorizing on Information Search Systems," American Documen-
tation VIII (April 1957): 105-0.
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3. A statement summarizing the important points of a given 3
text; .
4, The concentrated esscnce 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!" (i1ts 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 percelve indexable matter?
Can the concept "an indexable concept" be defined? Can it be
defined in the abstract or may 1t only be defined in the con-
text of an actual indexing situation? %

Can rules and definitions be established that will |
act as guldelines 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? | ; ;

A1l of these guestions havz been posed before. The i
investigation reported here makes clearer the potential wvalue

of such studies.
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Implications of this Study for Tests of ‘ndexing

Tanecuas and Yndexing System Effcctivencss and Sffilciency

Tests and comparisons of indexing systems like those
in the Cleverdon studies3, those reported in Lancaster and !
Millsu, J.A. Schullei's study5, or some of the more recent
studies ecvaluating 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 ls provisionally accepted as fact, is 1t 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 | 2,

™y

steps that form the basis for this study. He states, of the

3cyril Cleverdon, ASLIB Cranfiecld Research Profject;:
Report _on the Testing and Analysis of an Tnvestigation into
the Comparative Eirficlency of Indexing Systems (Cranfield,
England: College of Aeronautics, October 1962)

4F.W. Lancaster and J. Mills, "Testing Indexes and
Index Language Devices: the ASLIB Cranfield Project,"” Ameri-
can Documentation XV (January 1964): 4-13.

57.A. Schulier, "Experience with Indexing and Re-
trieving by UDC and Uniterms," ASLIB Proceedings XII (Novem=
ber 1960): 372-89,

e <0 2 s B i S WML & s ek el s thnld o+ ottt s i

uation of Information Systems," Annual Review of Information
Science and Technology, V (1970): 53-57.
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sccond step of the indexing process,"if the concept 1s cor-

rcetly translated *rto the descriptor language, it i1s capable ' i

of being retrieved whatcver descriptor language is used’
Cleverdon was testing the "operating efficlency" of i

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 perception 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 varlables in the study.

Implications of this Study for the Improvement of

Indexing Methodology

The most important implication of this study is that

the indexing process is indeed a two part, order-dep2ndent’

!
!
:
3
3
H
3
3

process. It is possible to distinguish between these parts
and examine each independently of the other. Silnce they are
order-dependent, the first step, the identificatidn of index-

able concepts, provides the foundation on which the second

. 7Cleverdon, op. c¢it., p. 97.
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step, the choice of ﬁerminology, rests. It is possible to
improve the lovel of consistency for the second step wilthcout
improving the level of consistency of the first step.. How-
ever, improvement of the level of consistency in the filrst
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 consistcncy of the first step, the perception of indexable
matter. 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
o0 indexable concepts that might be percelved by an indexcrt,
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 percelves 15 and index-

er B perceives 15. They each perceive concepts 1-10 but in

o 157 156
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addition, indexer A perceives concepts 1l-15 and indexer B
perceives concepts 16-20. Using the formula for concept
consislency described in Chapter III of this study, the . i
inter-indexer consistency 1n choice of ccncept would be i
10/20 or 50.0%. If indexzr A and indexer B each used the |
same terms to label the concepts they had perceived in com-
mon, the inter-indexer level of consistency in cholce 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 vther.

If, however, they had attained 75.0% in%ter-indexer
consistency in perception of concepts, that is, each had per-
ceived concepts 1-15, but indexer A had additionally percelved
concepts 16-18 and indexer 3 had perceived concepts 19-20,
the attainable level of consistency 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 textg
is nzcessary. Raising the level of step one raises, by defi-

nition, the attainable level for step two.

prgve v vee

There is another aspect to this problem that deserves

mention here, also. Let us again suppose & hypothetical

POy T

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%

X
3
i
3
1
3
L
L
¥

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

158
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have achieved 100% consistency in terminclogy. However,
thaere remains 0% off the possible 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 te improved as well.

The problem of inter-indexXer, 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
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BRIOGRAPHICAL INFORMATION ON ANALYSTS

ANALYST'S NAME:

o biis

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 __ _, 1-3 ___
4 or more ____ .
What did the work involve?
Mainly clerical tasks _____
Reference
Cataloging and/or classification ____
Administration ___

Teaching
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Research

Subject analysis of written material
Acgulsitions

Automation ___

Circulation

Indexing ______

Abstracting _____

Other ____ (Please specify.)
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INSTRUCTIONS FOR ANALXYSTS

For the purposes of this study, you wiii be gilven
various journal articles to read. After you read each ar-
ticle, you will be asked to ildentify the concepts discussed
in the article and write the name of the concept 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 autbor. They do
not have to conform to any established indexing language
or system of subject headings. They should 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.

16/
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Each verbal i1abel should reflect the exact concept
in the article. For instance, if the article 1is 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 belng discussed, you may leave the data -
gathering sheet biank. 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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DATA GATHERING SHEET VERBAL ILABELS FOR ARTICLES
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DATA GATHERING SHEET
VERBAL LABELS FOR ARTICLES

Analyst's name:

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. Decide which verbal .abels,
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", "C", "D", etc., creating
new concept categories where necessary and returning to
search previously searched verbal labels when a nev ca-
tegory has been established.

Proceed until all concepts in all of the verbal

labels for all of the analysts for the article have heen
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~iven category labels and all verbal labels have been

searched for 2ll concept categories.
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EXPLAMATION OF FORMATION OF PRINT-OUT

article number concept category
label

category identification
symbol

1166 / /

A. CHEMICAL COMPOUNDS

1 1166 DCBA CHEMICAL COMPOUND
\ RETRIEVAL AND DATA
)[// \ SYSTEMS \
4 \
analyst's
identification analyst's
numher verbal label

article number

concept categories
within which this
verbal label falls
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1166
Ao

Ce

CHEMICAL CUOMPOUNDS

1

RETRIEVAL SYSTEMS

1

1

1

3

1166 DCBA

1166 DCBA

1166 KB8JHI

1166 HKB

1166 BK

DATA SYSTEMS

1

W W

1166 DCBA

1166 JDC
1166 CSUKM

CHEMICAL COMPOUND
RETRIEVAL AND DATA
SYSTEMS

CHEMICAL CONPOUND
RETRIEVAL AND DATA
SYSTEMS

LIFE SCIENCES RESEARCH
AREA OF STANFORD
RESEARCH INSTITU TE'S
INFORMATION STORAGE AND
RETRIEVAL SYSTEM FOR
CHEM STRUCTURES
RETRIEVAL SYSTEM FOR
SMALL COLLECTIONS OF
CHEMICAL STRUCTURES

CHEMICAL STRUCTURE
RETRIEVAL SYSTEMS

CHEMICAL COMPCUND
RETRIEVAL AND DATA
SYSTEMS

CHEMICAL OATA STORAGE
SMALL COLLECTIONS OF
CHEMICAL STRUCTURES;
COST OF AUTOMATED DATA
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3 1166
3 1186
8 1166
8 1166
8 1166

RFDE

XRE

ESRD
UYERD

NEH

LINE NOTATIONS

1 1166
1 1166
4 1166
4 1166
2 1166
3 1166
3 1166

TABULATED LISTS

1 1166 RGFDE

RGFDE

RFL
RFSL

DQRFE

RF
RFDE

RFL

Lo

a2
4 (B,

Hhw

g
PERMUTED CHEMICAL LINE B
NOTATIONS

PERMUTED NOTATION 3
PROGRAMS :

CHEMICAL NOTATI1ON,
MACHINE PERMUTING OF
CHEMICAL NOTATIONS,
PERMUTED, TIME-COST DATA
SR1 PERMUTED INDEXs USE
OF

PERMUTED CHEMICAL LINE
NOTATIONS IN TABULATED
LISTS

WISWESSCR LINE NOTATION

WISWESSER LINE NOTATION,
STUDY COF AUTUMATION
PERMUTED LINE NOTATICN
IN ORGANIC CHEMISTRY

LINE NOTATION

PERMUTED CHEMICAL LINE
NOTATIONS
WISWESSER LINE NOTATION

SYSTEM

PERMUTED CHEMICAL LINE
NOTATIONS IN TABULATED
LISTS

7
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H.

STANFORD
1 1166
1 1166
2 1166
3 11656
8 1166

RESEARCH INSTITUTE

KBJHI LIFE SCIENCES RESEARCH .
AREA OF STANFOROD
RESEARCH INSTITU TE'S
INFORMATION STORAGE AND
RETRIEVAL SYSTEM FOR
CHEM STRUCTURES

NEH SRT PERMUTED INDEX

H STANFORD RESEARCH
INSTITUTE

SKQH STANFORD RESEARCH
INSTITUTEs ORGANIC
STRUCTURE FILE AUTOMATION

NEH SRI PERMUTED INDEX, USE
OF

LIFE SCIENCES RESEARCH AREA OF SRI

1 1166

KBJHI LIFE SCIENCES RESEARCH
AREA CF STANFORD
RESEARCH INSTITU TE?'S
INFORMATION STORAGE AND
RETRIEVAL SYSTEM FOR
CHEM STRUCTURES

INFORMATION STORAGE AMND RETRIEVAL SYSTEMS

| 1166 KBJHI LIFE SCIENCES RESEARCH

2 1166 J

3 1166 JOC

AREA OF STANFORD
RESEARCH INSTITU TE?'S
INFORMATION STORAGE AND
RETRIEVAL SYSTEM FOR
CHEM STRUCTURES

COLLECTING & STORING

CHEMICAL DATA STORAGE
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3

1166

1166

1166
1166

1166

RFDE

XRE

ESRD
UYERD

NEH

LINE NOTATIONS

1

TABULATED LISTS

1

1166

1166
1166

1166

116¢

1166

1166

1166 RGFODE

RGFDE

RFL
RFSL

DQRFE

RF
RFDE

RFL

PERMUTED CHEMICAL LINE
NCTATIONS

PERMUTED NOTATION
PROGRAMS

CHEMICAL NOTATION,
MACHINE PERMUTING OF
CHEMICAL NOTATIONS.,
PERMUTED, TIME-COST DATA
SR1 PERMUTED INDEXs USE
OF

PERMUTED CHEMICAL LINE
NOTATIONS IN TABULATEOD
LISTS

WISWESSER LINE NOTATION

WISWESSER LINE NOTATICN,
STUDY OF AUTGMATION
PERMUTED LINE NOTATION
IN ORCANIC CHEMISTRY

LINE NOTATION

PERMUTED CHEMICAL LINE
NOTATIONS

WISHWESSER LINE NOTATION
SYSTEM

PERMUTED CHEMICAL LINE
NOTATIONS IN TABULATED
LISTS
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CHEMICAL
1 1166
1 1166
2 1166
3 1166

1166
3 1166
8 1166

STRUCTURES

KBJHI

MKB

BK

CSUKM

SKQH

NK

LIFE SCIENCES RESEARCH

AREA OF STANFORD H

RESEARCH INSTITU TE'S
INFCRMATION STORAGE AND
RETRIEVAL SYSTEM FCR
CHEM STRUCTURES
RETRIEVAL SYSTEM FOR
SMALL COLLECTIONS OF
CHEMICAL STRUCTURES

CHEMICAL STRUCTURES

CHEMICAL STRUCTURE
RETRIEVAL SYSTEMS

SMALL COLLECTIONS OF
CHEMICAL STRUCTURES,

COST OF AUTOMATED DATA
STANFORD RESEARCH
INSTITUTE, ORGANIC )
STRUCTURE FILE AUTCMATION

CHEMICAL STRUCTURES:
COMPUTER INDEX OF

WISWESSER NOTATION

1

4

1166 RFL

1166

RFSL

1166 RL

1166

RFL

1166 RL

WISWESSER LINE NOTATION

WISWESSER LINE NOTATION,
STUDY OF AUTOMATION

WISWESSER NOTATION

WISWESSER LINE NOTATION
SYSTEM

WISWESSER NOTATION

T s b i v Sl Aot i

1€0

181



O

Po

SMALL CCLLECTIONS

1 116¢ MKB

2 1166 M

3 1166 CSUKM

INDEX
1 1166 NEH

4 1166 TNEQDSP

8 1166 NK

8 1166 NEH

RETRIEVAL SYSTEM FOR
SMALL COLLECTIONS OF
CHEMICAL STRUCTURES

SMALL COLLECTION,

SMALL COLLECTIONS OF
CHEMICAL STRUCTURES
CGST OF AUTOMATED DATA

SRI PERMUTED INDEX

SCIENCE INFORMATION,

AUTOMAT ION, CHEMISTRY,

ORGANIC,s PERMUTED INDEX -
STUDY. 1966

CHEMICAL STRUCTURES:
COMPUTER INDEX QOF

SRI PERMUTED INDEX, USE
OF "

CHEMICAL NOTATION ASSOCIATION

1 1166 O

CHEMICAL NOTATION
ASSOCIATION

SCIENCE INFORMATION

4 1166 RODP

4 1166 TNEQDSP

SCIENCLE INFORMATION,
CHEMISTRY, ORGANIC,
NOTATIGN SYSTEMS
SCIENCE INFORMATION,
AUTOMAT 1Oy CHEHMISTRY,

URGANIC, PERMUTED INDEX ~

STUDY. 1966
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ORGANIC

4 1166
4 1.66
4 1166
3 1166
NOTAT ION
1 1166
1 1166
4 1166
4 1166
% 1166
2 1166
2 1166
3 1166
3 1166
3 1166
8 1166

RQDP

DQRFE

TNEQDSP

SKQH

SYSTEMS

RGFDE

RFL

RQDOP

RFSL
DORFE
RL

RF
RFDE
RFL

XRE

ESRD

SCIENCE INFORMATION,
CHEMISTRY, ORGANIC,
NOTATION SYSTEMS
PERMUTED LINE NOTATION
IN ORGANIC CHEMISTRY
SCIENCE INFORMATION,
AUTOMATIONs CHEMISTRY,

ORGANIC, PERMUTED INDEX -

STUDY., 1966

STANFORD RESEARCH
INSTITUTE, ORGANIC

STRUCTURE FILE AUTOMATION

PERMUTED CHEMICAL LINE
NOTATIONS IN TABULATED
LISTS

Wl SWESSER LINE NOTATION

SCIENCE INFORMATIUN,
CHEMISTRY, ORGANIC.
NOTATION SYSTEMS

WI SWESSER LINE NOTATION,
STUDY OF AUTOMATION
PERMUTED LINE NOTATION
IN ORGANIC CHEMISTRY

WISWESSER NOTATION
LINE NOTATION

PERMUTED CHEMICAL LINE
NOTATIONS
WISWESSER LINE MNOTATION

- SYSTEM

183

PERMUTED NOTATION
PROGRAMS

CHEMICAL NOTATION,
MACHINE PERMUTING OF

182
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8 1166 UYERD CHEMICAL NOTATIONS,
PERMUTED, TIME-COST DATA
8 1166 RL WISWESSER NOTATION

S. AUTOMATION

& 1166 RFSL WISWESSER LINE NOTATION,
STUDY OF AUTOMATION
4 1166 TNEQDSP SCIENCE INFORMATION,
AUTOMAT ION, CHEMISTRY,
CRGANIC, PERMUTED INDEX -
STUDY. 1966

1166 S AUTOMATED

N

3 1166 CSUKM SMALL COLLECTIONS OF
CHEMICAL STRUCTURESS,
COST OF AUTOMATEUD DATA

3 1166 SKQH STANFORD RESEARCH
INSTITUTL, URGANIC
5TRUCTURE FILE AUTOMATION

8 1166 ESRD CHEMICAL NOTATION .
MACHINE PERMUTING OF
T. 1966
4 1166 TNEODSP SCIENCE INFORMATION,
AUTOMAT 1ONs CHEMISTRY,
GRGANIC, PERMUTED INDEX =
STUDY. 1966
U. COSTS
2 1166 U COSTS
3 1166 CSUKM  SMALL COLLECTIONS OF
CHEMICAL STRUCTURES,
COST OF AUTGMATED DATA

8 1166 UYERD CHEMICAL NOTATIONS,
PERMUTED, TIME-COST DATA

183
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FORMULA REGENERATION

2 1166 V

RROWSING

2 1166 W

PROGRAMS

2 1166 X

3 1166 XRE

TIMES
2 1166 Y

8 1166 UYERD

SEARCHING

2 1166 Z

FORMULA REGENERATION

BROWSING

PROGRAMS

PERMUTED NOTATION
PROGRAMS .

TIMES

CHEMICAL NOTATIONS,
PERMUTED, TIME-COST DATA

SEARCHING
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1172

A

PATENT SYSTEM
14 1172 A
7 1172 EA

7 1172 FEA

PATENT SYSTEM
COMMISSIGN ON THE PATENT

SYSTEM
COMMISION CN THE PATENT

SYSTEM, MEMBERS

184
185
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T 1172
3 1172
3 1172
3 1172
8 1172
8 1172
8 1172
8 1172
8 1172
8 1172
13 1172

GEA

ICA

GEA

KA

GEA

KDCA

LDCA

MNDCA

NDCA

HOCA

ECA

B. PATENTY OFFICE

7 1172
T 1172
13 1172

(0;
(0);]

8

COMMISION OM THE PATENT
SYSTEM, RECCOGMMENDATIONS
OF

U.S. PATENT SYSTEM,
ADVANTAGES AND
DISAOVANTAGES
PRESIDENT'S COMMITTEE ON
THE PATENT SYSTEM,
REPORT, SUMMARY

“"EFIRST TO FILE™ SYSTEM
OF PATENTS

REPORT OF THE
PRESIDENT'S COMMUSSION
ON THE PATENT SYSTEM
U.S. PATENT SYSTEM
PROPOSED REFQORMSs M"FIRST
TO FILE"™ SYSTEM

U.S. PATENT SYSTEM,
PROPOSED REFURMSy PATENT
QUALITY IHPROVED

U.S. PATENT SYSTEM,
PROPOSED REFDRMSs CFFICE
OF CIVIL CUMMISSIONER
FOR LITIGATION

U.S. PATENT SYSTEM,
PKOPQSED REORMS
REDUCING COSTS

U.S. PATENT SYSTEH,
PROPQOSED RECRMS,
UNIVERSAL PATEMT SYSTEM

U.S., PRESIDENT®S

COMMISSSIUON ON THE
PATENT SYSTEM

U.Se. PATENT OFFICE
PATENTS-REVISION "‘OF THE
OFFICE OF

PATENT OFFICE

185

186
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UNITED STATES
T 1172 C8B

3 1172 ICA
8 1172 KDCA

8 1172 LDCA

8 1172 MOCA

8 1172 NDCA

8 1172 HOCA

13 1172 ECA

REVISION {REFORH)
(PATENT SYSTEM)
7 1172 DB

8 1172 KDCA

8 1172 LDCA

UeSe. PATENT OFFICE

UeSe PATENT SYSTELM,
ADVANTAGES AND
DISADVANTAGES

UseSe PATENT SYSTEM
PROPOSED REFORMS, "FIRST
TO FILEY SYSTEM

UeSe PATENT SYSTEM,
PROPOSED REFORMS, PATENT
QUALITY IMPROVED

V.S, PATENT SYSTEM,
PROPOSED REFORMS, OFFICE
OF CIVIL COMMISSIOMNER
FOR LITIGATION

UeS. PATENT SYSTEM,
PROPOSEL REORMS
REDUCING COSTS

UeSe PATENT SYSTEM,
PRUPOSED REORMS,
UNIVERSAL PATENT SYSTEHM

U.S. PRESIDENT'S
COMMISSSION ON THE
PATENT SYSTEH

OF THE PATENT OFFICE

PATENTS-REVISION OF THE
OFFICE OF

U.S. PATENT SYSTEM
PROPOSED REFORMS, "FIRST
TO FILE" SYSTEH

PROPOSED REFORMS, PATENT
QUALITY IMPROVED

186
187
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8 1172 MDCA UsSe PATENT SYSTEM,
PROPOSED REFURMS s GFFICE
0F CIVIL COMMISSIONER
FOR LITIGATION

8 1172 NDCA UsSe PATENT SYSTEM,
PROPOSED REDRMS,
REDUCING COQOSTS

8 1172 HDCA UseSe PATENT SYSTEM,
PROPUSED REURMS,
UNIVERSAL PATENT SYSTEM

13 1172 GD PATENTS» RECOMMENDED
REFORMS :

Foe COMMISSION ON THE PATENT SYSTEM
(PRESICENT'S COMMISSION)

7 1172 EA COMMISSION ON THE PATENT
SYSTEM

T 1172 FEA COMMISION ON THE PATENT
SYSTEM, MEMBERS

7 1172 GEA COMMISION ON THE PATENT
SYSTEM, RECCMMENDATIONS
OF

3 1172 GEA PRESIDENT'S COMMITTEE ON

THE PATENT SYSTEM,
REPORT, SUMMARY

8 1172 GEA REPORT OF THE
PRESIDENT*S COMMUSSION
ON THE PATENT SYSTEM
13 1172 ECA UsSe PRESIDENT!S
COUMMISSSICN ON THE
PATENT SYSTEM
Fos MEMBERS

7 1172 FEA COMMISION ON THE PATENT
SYSTEM, MEMBERS

187
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G 2 ECOMMENDATIONS (REPORT)

N7

7 1172 GEA COMMISION ON THE PATENT
SYSTEM, RECOMMENDATIONS
OF

3 1172 GEA PRESIDENT 'S COMMIVTEE ON

THE PATENT SYSTEM,
REPORT; SUMMARY

) 1172 GEA REPORT OF THE
PRESIDENT'S COMMUSSION

ON THE PATENT SYSTEM

13 1172 GO PATENTS, RECOMMENDED
REFCRMS

Ho. UNIVERSAL PATENTS

1 1172 H PATENTS, UNIVERSAL

8 1172 HODCA U.S. PATENT SYSTEHM,
PROPOSED REORMS »
UNIVERSAL PATENT SYSTEM

13 1172 H UNIVERSAL PATENT

1. ADVANTAGES AND DISADVANTAGES

3 1172 ICA U.Ss PATENT SYSTEM,
ADVANTAGES AND
DI SADVANTAGES

Jeo PDTATENT DELAYS
3 1172 J PATENTS, DELAYS

1&8
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K. "“FIRST TO FILE"™ SYSTEM

3 1172 KA "FIRST TO FILE" SYSTEM
OF PATENTS
8 1172 KDCA UeSe PATENT SYSTEM

PROPOSED REFORMS,y "FIRST
TGO FILE™ SYSTEM

L. IMPROVEMENT OF PATENT QUALITY

8 1172 LDCA UeSe PATENT SYSTEM,
PROPUSED REFURMS, PATENT
QUALITY IMPROVED

M. OFFICE OF CIVIL COMMISSION FOR LITIGATION

8 1172 MOCA U.S. PATENT SYSTEM,
PROPOSED REFGRMS, OFFICE
OF CIVIL COMMISSIONER
FOR LITIGATION

N. COSTS
8 1172 NDCA U.S. PATENT SYSTEM,

PROPOSED REQRS .,
REDUCING COSTS
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1183
A. SELECTIVE DISSEMINATION CF INFORMATICN

. SELECTIVE DISSEMINATION
OF INFORMATION

14 1182 A

SELECTIVE DISSEMINATION
‘OF INFORMAT ION, RESEARCH
AND DEVELOPMENT

7 1183 BA

1]89
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0.

E.

13 1183 GA

1 1183 CA TECHNICAL INFORMATION
CENTER, SODI iN

T 1183 DA SPECIAL LIBRARY, SOI IN

3 1183 HGA SDI FROM TITLES, STUDY

: AT AWRE LIBRARY

8 1183 JIHGA SOI PACKAGE USING
CHEMCIAL TITLES IN UK AT
ANRE

CHEMICAL TITLES, SDI
SDI AT AWRE

13 1183 IHA

RESEARCH AND DEVELOPMENT

7 1183 BA SELECTIVE DISSEMINATION
OF INFORMATION, RESEARCH
AND DEVELOPMENT

TECHMICAL INFORMATION CENTER

7 1183 CA TECHNICAL INFORMATION
CENTER, SDI 1IN

SPEC IAL LIBRARY

7 1183 DA SPECTAL LIBRARY, SDI IN

INFORMATION RETRIEVAL

7 1183 E INFORMATION RETRIEVAL
7 1183 FE CHEMICAL ABSTRACTS
SERVICE, RETRIEVAL
- PROGRAMS
180

191
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Ge

He

Ie

CHIMICAL ABSTRACTS SERVICE

1 1183 FE

CHEMICAL ABSTRACTS
SERVICEs, RETRIEVAL
PROGRAMS

ATOMIC WEAPONS RESEARCH ESTABLISHHENT
(AWRES AWRE LIBRARY)

3 1183 HGA

8 1183 JIHGA

13 1183 G
13 1183 GA

SDI USING TITLES

3 1183 HGA

8 1183 JIHGA

13 1183 IHA

CHEMICAL TITLES

8 1182 JIHGA

13 1183 IHA

SDI FROM TITLES, STUDY
AT AWRE LIBRARY

SDI PACKAGE USING
CHEMCIAL TITLES IN UK AT

AWRE

AWRE LIBRARY
SDT AT AWRE

SDI FROM TITLES, STUDY
AT AVWRE LIBRARY

SDI PACKAGE USING
CHEMCIAL TITLES IN UK AT
AWRE

CHEMICAL TITLES, SDI

SOl PACKAGE USING
CHEMCIAL TITLES IN UK AT
AWRE

CHEMICAL TITLES, SDI

191
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Je UNITED KINGDJM
8 1183 J1HGA SDI PACKAGE USING

CHEMCIAL TITLES IN UK AT
AWRE

K. CHEMICAL SOCIETY, DUCUMEMTATION RESEARCH

UNIT

13 1183 K CHEMICAL SOCIETY'S
DOCUMENTATION RESEARCH
UNIT
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1205
A. FAIR PRGOJECT

6 12C5 A FAIR (FAST ACCESS
INFGRMATION RETRIEVAL)
PROJECT

5 1205 MA FAIR PROJECT-~METHOLS

11 1205 A FAIR PROJECT

11 12¢5 DFA DEFINITION GF TERMS IN

FAIR CONTEXT

2 1205 A FAST ACCESS INFO.
RETRIEVAL (FAIR)

13 12C5 VA FAIR (FAST ACCESS
INFORMATION RETRIEVAL)
PROJECT, GREAT BRITAIN
B. INDEXING: INFORMATION INDEXINGS INDEXES
6 1205 6 INFORMATION INDEXING

6 1205 GB BIOMED[CAL ENGINEERING-
INFORMATION INDEXING

1€2

193
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Vi i\

11

13

13

1205 18

1205 1GB
12C5 KJB

12¢5 FMDB

1205 NCB

12¢5 08
1205 EB
12C5 PNB

1205 168
1205 T8
1205 LCB

1205 LB

INDEXING BY SUBJECT
PRACTITIONERS

BIOMEDICAL ENGINEERING-
INDEXING BY SUBJECT
PRACTITIONERS

LARGE PERSONAL SUBJECT
LIBRARIES ON MICROFORMS~
INDEXES
INDEXING-INSTRUCTIONS

FOR ASSIGNING DESCRIPTORS

INFORMATION INDEXING &
RETRIEVAL-BIBL IGGRAPHY

INDEXING-DESCRIPTORS
INDEXING-THESAURAS
COMPUTER TNDEXING-
BIBLICGRAPHY

POSSIBILITIES OF USER
INDEXING IN BICMEDICAL
ENGINEERIMNG

COOPERATIVE INDEXING

INDEX ING» FEATURE CARD
INFORMATION RETRIEVAL
SYSTEMS

INDEX, FEATURE CARD

C. INFORMATION RETRIEVAL

12¢5 C
1205 GC

1205 HC
12C5 LC

1205 NCB

1205 C

INFORMATION RETRIEVAL
BIOMEDICAL ENGINEERING-
INFORMATION RETRIEVAL
INFORMATION RETRIEVAL
LANGUAGES

PEEK-A-BOO CARD INFO.
RETRTEVAL SYSTEMS
INFORMATION INDEXING &
RETRTEVAL-BIBLIOGRAPHY

INFORMATION RETRIEVAL
SYSTEMS

193
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11 1205 GC INFORMATION RETRICVAL IN
BIOMEDICAL ENGINEERING

11 1205 HFC COMPILATION OF AN
INFORMATION RETRIEVAL
LANGUAGE

2 12C5 C INFQ. RETRIEVAL SYSTEMS

13 1205 vC GREAT BRITAIN,
INFORMATION RETRIEVAL

13 1205 HC INFORMAATION RETRIEVAL
LANGUAGE

13 12¢5 C INFORMATION RETRIEVAL
SYSTEMN

13 1205 LCB INDEXINGs FEATURE CARD

' INFORMATION RETRIEVAL
SYSTEMS

13 1205 CIF SCIENTISTS AID IN

ESTASLISHING INFORMATION
RETRIEVAL SYSTEMS

D. DOESCRIPTORS: TERMS

6 1205 FED LIST OF DESCRIPTORS
(THESAURT) GENERATION OF

6 1205 GFD BIOMEDICAL ENGINEERING=
DESCRIPTORS, GENERATION
OF

6 1205 FMOB INDEXING~-INSTRUCTIONS
FOR ASSIGNING DESCRIPTORS

5 12¢5 08 INDEXING-DESCRIPTORS

11 1205 DFA DEFINITION OF TERMS IN
FAIR CONTEXT

2 125 D DESCRIPTORS

13 1205 GFD DESCRIPTORSs DEVELOPMENT

EXERIMENT IN BIOMEDICAL
ENGINE ERING

134
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E. THESAURI

6

5

2

13

1205

1205
12C5

12C5

FED

£e
FE

E

F«. DEVELOPMENT;

TERMS

6 1205
6 12C5
6 1255
11 12C5
11 12C5
2 12G5
13 12C5
13 1205

FED

GFD

F4DB

DFA

HFC

LIST OF DESCRIPTORS
{ THESAURI) GENERATION OF

INDEXING-THESAURAS
THESAURUS PRODUCTION

THE SAURUS

ESTABLISHMENT; DEFINITION OF

LIST OF DESCRIPTORS
{THESAURI) GENERATION OF
BIOMEDICAL ENGINEERING-
DESCRIPTORS y GENERATION
OF

INDEXING=-TNSTRUCTIONS

FOR ASSIGNING DESCRIPTORS

DEFINITION OF TERMS IN
FAIR CONTEXT
COMPILATIUN OF AN
INFORMATION RETRIEVAL
LANGUAGE

THESAURUS PRUODUCT ION

DESCRIPTORSy DEVELOPMENT
EXERIMENT IN BIOMEDICAL
ENGINE ERING

SCIENTISTS AID IN
ESTABLISHING INFORMATION
RETRIEFVAL SYSTEMS

G. BIOMEDICAL ENGINEERING

6

6

1205

12C5

GB

GC

BIOMEOICAL ENGINEERING-
INFORMATION INDEXING
BICMEDICAL ENGINELRING-
INFORMATION RETRIEVAL

15
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11

11

13

H. ULANGUAGES

6

11

13

12C5

1205

1205

1205

GFD

168

GC

IGB

GFD

1205 HC

12635 HFC

1265 HC

BIOMEDICAL ENGINEERING-
DESCRIPTORSy GENERATION
OF

BIOMEDICAL ENGINEERING-
INDEXING BY SUBJECT
PRACT IT IONERS

BIOMEDICAL ENGINEERING

INFORMATION RETRIEVAL IN
BIOMEDICAL ENGINEERING
POSSIBILITIES OF USER
INDEXING IN BIOMEDICAL
ENGINEERING

BIOMEDICAL ENGINEERING

DESCRIPTORS y DEVELOPHENT
EXERIMENT IN BIOMEDICAL
ENGINE ERING

INFORMATION RETRIEVAL
LANGUAGES

CCMPILATION OF AN
INFORMATION RETRIEVAL
LANGUAGE

INFORMATION RETRIEVAL
LANGUAGE

. SUSJECT PRACTITIOMERS: USERSS SCIENTISTS

6

6

12C5 18

1205 1IGB

INDEXING BY SUBJECT
PRACTITIONERS
BIOMEDICAL ENGINEERIMNG-
[INDEXING BY SUBJECT
PRACTITIONERS

16
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Jo

Ke

11

13

12C5 1GB

1205 CIF

POSSIBILITIES OF USER
INDEXING IN BIOMEDICAL
ENGINEERING

SCIENTISTS AID IN
ESTABLISHING INFORMATION
RETRIEVAL SYSTEMS

PERSONAL LIBARIES; USE OF LITERATURE

6 1205 KJB
13 12C5 J
13 1205 KJ

“4ICROFORMS

6 1205 KJB
13 1205 KJ

LARGE PERSONAL SUBJECT
LIBRARIES CN MICRUFORMS-
INDEXES

" LI1BRARY, SATELLITE

MICROFILM FOR INDIVIDUAL
DESK LIBRARY

LARGE PERSONAL SUBJECT
LIBRARIES ON MICROFOUORMS~
INDEXES

MICROFILM FCR INDIVIDUAL
DESK LIBRARY

PEEK-A-B30 CARD SYSTEM: FEATURE CARD FILE

6

13

13

1205 LC

1205 L
12C5 OML

1205 L

1205 LCB

1205 LB

PEEK~-A-BOO CARD INFOe
RETRIEVAL SYSTENS

FEATURE CARD FILE
FEATURE CARD FILE-
UPDATING METHODS

PEEK-A--800 INDEX FILE
INDEXINGs FEATURE CARD

INFORMATION RETRIEVAL
SYSTEMS

" INDEX. FEATURE CARD

197
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M. METHODS

6 1205 FMDB

INDEX ING-INSTRUCT IDNS
FOR ASSIGNING DESCRIPTORS
5 1205 MA

FAIR PROJECT-METHODS
5 1205 OML FEATURE CARD FILE-
UPDATING METHODS

BIBL IOGRAPHY

6 1205 NCB INFORMATION INDEXING &

RETRIEVAL-BIBLIOGRAPHY

5 1205 PNB COMPUTER INDEXING-

BIBLIOGRAPHY
0. UPDATING

5 1205 OML FEATURE CARD FILE-

UPDAT ING METHODS

P. COMPUTER

5 12C5 PNB COMPUTER INDEXING-

BIBLIOGRAPHY
Q. NATIONAL INSTITUTE FOR MEDICAL RESEARCH-
DIVISION GF BICMEDICAL ENGIN.
2 1205 Q MNMAT. INSTITUTE FOR
MEDICAL RESEARCH~DIV. OF
BICMEDICAL E NGINEERING
R, BIO!OGICAL ENGINEERING SOCIETY
2 12C5 R BIOLOGICAL ENGINEERING
SOCIETY
ERIC

199
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S. HOSPITAL PHYSICISTS ASSUCIATION

2 1205 S HOSPITAL PHYSICISTS ASSN.

T« COOPERATIVE -

2 1205 TB CODPFRATIVE INDEXING

U. MEDICAL RESEARCH COUNCIL-COMPUTER SERVICES
CeNTER

2 1205 U MEDICAL RESEARCH CCUNCIL-
COMPUTER SERVICES CENTER

V. GREAT BRITAIN

13 1205 VC GREAT BRITAIN,
INFORMATION RETRIEVAL
13 1205 VA -+ «IR {(FAST ACCESS

INFORMATION RETRIEVAL)
PROJECT, GREAT BRITAIN
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1237
A. PHOTOCOPYING

14 1237 AB PHOTOCOPYING COSTS

7 1237 EBAD LIBRARY PHOTOCOPYING,
COSTS, ACCOUNTING

7 1227 FBAD LIBRARY PHOTCTOFYING.
COSTS, INDIRECY

3 1237 BAD ) LIBRARY PHOTOCOPYING
COSTS

8 1237 1FBA PHOTOCOPYING, DIRECT ANO

INDIRECT COSTS
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B. COSTS (DIRECT,

C.

D.

13

13

14

7

13

1237 FAB

1237 BAJ

1237 AB
1237 EBAD

1237 FBAD
1237 BAD
1237 IFBA

1237 FAB

1237 BAJ

RALPH PHELPS

7 1237 C

L IBRARY

7 1237 EBAD
7 1237 FBAD
1 1237 GD

3 1237 BAD

PHOTOCOPYING, HIDDEN
COSTS

COPYING METHOD.
PHOTOCOPY COSTS

INDIRECT» AND HIDDEN)

PHOTOCOPYING COSTS

LIBRARY PHOTOCOPYING,
COSTSs ACCOUNTING
LIBRRARY PHOTOCOPYING,
COSTS, INDIRECT

LIBRARY PHOTOCOPYING
COSTS

PHCTOCOPYING, DIRECT AND

INDIRECT COSTS

PHOTRCOPYING, HICDEN
COSTS

COPYING METHOD,
PHOTOCOPY COSTS

PHELPS, RALPH

LIBRARY PHOTOCOPYING,
CGSTSy ACCOUNTING
LIBRARY PHOTOCUOPYING,
CAaSTS, IMNDIRECT
LIBRARY MANAGEMENT

LIBRARY PHOTOCOPYING
COSTS

200
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E. ACCOUNTING
7 1237 EBAD LIBRARY PHOTOCOPYINGy
COSTS, ACCOUNTING
G. MANAGEMENT
7 1237 GD LIBRARY MANAGEMENT
He ALA COMMITTEE ON SIMPLIFIED PAYMENTS FOR
PHOTOCGPY ING
/ T 1237 H COMMITTEE ON SIMPLIFIED
‘ PAYMENTS FOR
PHOTOCOPYING, ALA RTSG
J. COPYING METHOD

13 1237 BAJ COPYING METHOD,
PHOTGCOPY COSTS
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1269 |
A. RANGANATHAN
6 1269 A RANGANATHAN, S.Re.
6 1269 EBA LIBRARY SCIENCE TODAY

LONDON, ASIA PUBLISHING
HUUSE, 190 5 IV. VOL.1,
PAPERS CUNTRIBUTED ON
THE 71ST BIRTHDAY OF DR,
S.R. RANGANATHAN

5 1269 EBA RANGANATHAN FESTSCHRIFT-
LIBRARY SCIENCE TUDAY
5 1269 A RANGANATHAN, DR,
201
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11
11

13

1269

1269

1269

1269

1269

FEBA

EBA

EA

LIBRARY SCIENCE

TODAY:IRANGANATHAN
FESTSCHRIFT-STATE OF T
HE ART REVIEMW

LIBRARY SCIEMNCE TODAY:
RANGAFATIHHAN FESTSCHRIFT
RAMGANATHANy SR

RANGANATHANY SeRey
FESTSCHRIFT

f. LIBRARY SCIENCE TODAY

6 1269
6 1269
5 1269
5 1266
11 1269
C. REVIEW
6 1269
11 1269

EBA

DCB

EBA

FEBA

EBA

DCB

LIBRARY SCIENCE TODAY
LONDON, AS1A PUBLISHING
HOUSE, 190 5 IV. VOL.1l:
PAPERS CONTRIBUTED ON
THE 7157 BIRTHDAY OF DR,
S.Rs RANGANATHAN

REVIEW OF LIBRARY
SCIENCE TODAY, ED. BY
P.N. KAULA ‘

RANGANATHAN FESTSCHRIFT-
LIBRARY SCIENCE TODAY
LIBRARY SCIENCE

TODAY :RANGANATHAN
FESTSCHRIFT=STATE OF T
HE ART REVIEW

LIBRARY SCIENCE TODAY:
RANGANATHAN FESTSCHRIFT

REVIEW OF LIBRARY
SCIENCE TODAY, ED. BY
P.N. KAULA

REVIEWS
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I.)o KAULA' p.N»'

6

11

1269 DCB

1259 D
1269 D

1269 D

Es FESTSCRIFT

6

11

11

13
13

1269 EBA

1269 EBA

1269 FEBA

1269 EBA
1269 E
1269 E

1269 E
1269 EA

EDITOR

REVIEW OF LIBRARY
SCIENCE TODAY, ED. BY
PeNe KAULA

KAULA' ~P. N'
P.N. KAULA

KAULA, P.N. (ED.)

LIBRARY SCItMCE TODAY
LONDON, ASIA PUBLISHING
HOUSE, 190 5 IV. VOL.1,
PAPERS CONTRIBUTED ON
THE 71ST BIRTHDAY OF DR.
S«Rs RANGANATHAN

RANGANATHAN FESTSCHRIFT-
LIBRARY SCIENCE TODAY
LIBRARY SCIENCE
TODAY:RANGANATHAN
FESTSCHRIFT-STATE OF T
HE AKT REVIEW

LIBRARY SCIENCE TODAY:
RANGANATHAN FESTSCHRIFT
FESTSCHRIFTS
FESTSCHRIFT

FESTSCHRIFT

FESTSCHRIFT
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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 6 INDIAN LIBRARTANSHIP
13 1269 G LIBRARIANSHIP IN INDIA
H. MYSORE
2 1269 H MYSORE
<C4
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MECHANTZATIONS MECHANIZATIONS

LIBRARY AUTOMATION:; AUTOMATION

L IBRARY

1 1152
1 1152
4 1152
4 1152
4 1152
2 1152
2 1152
3 1152
3 1152
3 1152
3 1152
3 1152
8 1152
8 1152
8 1152
8 1152

MBA

CA

QAMC

RAMCB

RAMC

RMA
RMA
NAM
OA
AU

MA
tIMA

YMA

DMA

LIBRARY MECHANIZATION-
HISTORY
AUTOMATED CIRCULATION
SYSTEMS

LIBRARY AUTOMATION,
COMPUTER, BASIC
INFORMATION = ADVANTAGES
AND DISADVANTAGES
LIBRARY AUTOMATION,
COMPUTERy HISTORY AND
DEVELOPMENT TO 1967
LIBRARY AUTOMATION,
ADAPTING EXISTING
SERVICES TO
COMPUTERIZATION

AUTOMATION
MECHANITZATION

LIBRARY MECHAN1ZATION,
CURRENT STATUS

LIBRARY MECHANIZATION,
CURRENT DEVELOPMENTS
TIME~SHARING IN LIBRARY
AUTOMATION

AUTOMATION FOR
CIRCULATION CONTROL
MACHINE SEARCHING

LIBRARY [HECHANIZATICN
LIBRARY MECHANIZATION,
KWIC AND KWOC INDEXES
LIBRARY MECHANIZATIGN,
BOOK CATALOGS

LIBRARY MECHANIZATION,
CIRCULATIUN CONTROL
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FUNCTIONS-BIBLIOGRAPHY
LIBRARY AUTOMATION~
BIBLICGRAPHY-1960
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)2 1143 RDB .
10 1143 UTRXB
10 1143 TURKDB
10 1143 TURNBA
10 1143 TURKESB
10 -1143 TURKIB
14 1143 RKB

7 1143 RKSB

COMPUTERS

9 1143 DCA

9 1143 NFEC

9 1143 NGEC

9 1143 HC

9 1143 ICB

ACQUISITIONS &
AUTOMATION-~-BIBLIOGRAPHY

" GENERAL AND
MISCELLANEOUS
.BIBLIOGRAPHY DF ARTICLES
DEALI NG WITH LIBRARY
AUTOMATION, TO 1967
BIGLICGRAPHY QOF ARTICLES
DEALING WITH
ACQUISITIONS ASPCCT 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
BIBL IOGRAPHY OF ARTICLES
UtAL INL W1ilH DEKIALD
ASPECTS OF LIBRARY
AUTOMATION, TO 1967

LIBRARY AUTOMATION,
BIBLIOGRAPHY

LIBRARY AUTOMATION,
BIBLIOGRAPHIES

LIBRARY OF CONGRESS.
COMPUTER & ACQUISITIONS
COMPUTER & CATALOG CARD
PRODUCTION

COMPUTER & BOOK CATALOG
PRODUCT ION

CUOMPUTER CIRCULATION
SYSTEMS

COMPUTER & AUTOMATION OF
SERIALS RECORD

<29
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9

9

1143

1143

KC

QC

D. ACQUISITIONS

9

12

10

9

9

12

10

10

1143

1143

1143

"E. CATALOGS

1143

1143

1143

1143

1143

1143

DCA

RDB

TURKDB

COMPUTERS IN THE LIBRARY-
GENERAL INFORMATION
INFORMATION NETWORKS &
THE COMPUTER -

LIBRARY OF CONGRESS:
COMPUTER & ACQUISITIONS

ACQUISITIONS &
AUTOUMATION-BIBLIOGRAPHY

BIBLIOGRAPHY OF ARTICLES
DEAL ING WITH
ACOQUISITIONS ASPEC TS OF
LIBRARY AUTOMATION, TO
1967

AND CATALOGING

NFEC

NGEC

RNGE

REB

TURKEB

TURGE

COMPUTER & CATALOG CARD
PRODUCT ION

COMPUTER & BOOK-CATALOG
PRODUCT ION '

BOOK CATALOG PRODUCTION-
BIBL IOGRAPHY
CATALOGING & AUTOMATION=-
BIBL IOGRAPHY

BIBLIOGRAPHY OF ARTICLES

DEALING WITH CATALOGING
ASPECTS OF LIBRARY

"~ AUTOMATION TO 1967

BIBLIOGRAPHY OF ARTICLES
DEALING WITH BOOK
CATALOGSs TO 1967

230

231



Fe

G.

1.

Je

CATALOG CARDS

9 1143 NFEC
BOOK CATALOGS
9 1143 NGEC
12 1143 RNGE

10 1143 TURGE

COMPUTER & CATALOG CARD
PRODUCT ION '

COMPUTER & BOOK CATALOGG
PRODUCT ION

BOOK CATALOG PRODUCTION=-
BIBLIOGRAPHY

BIBLICGRAPHY OF ARTICLES
DEALING WITH BOOK
CATALGGS, TO 1967

CIRCULATION SYSTEMS

9 <1143 HC

SERIALS

9 1143 ICB
12 1143 RI

10 1143 TURKIB

SYSTEMS ANALYSIS
9 1143 J

12 1143 RKJ

COMPUTER CIRCULATION
SYSITEMS

COMPUTER & AUTOMAT1ON OF
SERIALS RECORD

SERTALS' AUTOMATION-
BIBLIOGRAPHY

BIBLIOGRAPHY OF ARTICLES
DEALING WITH SERIALS
ASPECTS OF LIBRARY
AUTOMATION, TO 1967

' SYSTEMS ANALYSIS

SYSTEMS ANALYSIS IN
LIBRARIES-BIBLIOGRAPHY

231

232



10 1143
LIBRARY S
9 1143
9 1143
9 1143

12 1143
12 1143

12 1143
10 ~1143
10 1143
10 1143
10 1143
14 1143
7 1143

TURJ

LIBRARIES

KC
NLK

PKB

NRKB
SRKB

RKJ

UTRKB

TURKDB

TURKESB

TURKIB

RKB

RK8B

BIBLIOGRAPHY OF ARTICLES
DEALING WITH SYSTEMS
ANALYSISy TO 1967

COMPUTERS IN THE LIBRARY-~

GENERAL INFORMATION
DATA PROCESSING IN
LIBRARIES

FUTURE OF AUTOMATION IN
LIBRARIES

MECHANIZATION OF LIBRARY
FUNCTIONS-BIBLIOGRAPHY
LIBRARY AUTCMATION-
BIBLIOGRAPHY=-1960
SYSTEMS ANALYSIS 1IN
LIBRARIES-BIBLIOGRAPHY

GENERAL AND
MISULELLANELULS
BIBLIOGRAPHY OF ARTICLES
DEALI NG WITH LIBRARY
AUTOMATION, TO 1967
BIBLIOGRAPHY OF ARTICLES
DEALING WITH .
ACQUISITIONS ASPEC TS OF
LIBRARY AUTUMATION, TO
1967

BIGLIOGRAPHY OF ARTICLES
DEALING WITH CATALUGING
ASPECTS OF LIBRARY
AUTOMATION TO 1967
BIBLIOGRAPHY OF ARTICLES
DEALING WITH SERIALS
ASPECTS OF LIBRARY
AUTOMATION, TO 1967

LIBRARY AUTOMATION,

BIBL10GRAPHY

LIBRARY AUTOMATION,
BIBLIOGRAPHIES

232
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ey

Chody

L. DATA PROCESSING -

9 1143 NLK DATA PROCESSING IN
LIBRARIES - | !

; M. STATE OF THE ART | :

9 1143 M8 AUTOMATION~-STATE OF THE
ART

N. OPERATIOMNS: PROCEDURES; PRODUCTION;
PROJECTS: FUNCTIONS

9 1143 NFEC COMPUTER & CATALOG CARD
PRODUCT ION

9 1143 NGEC COMPUTER & BOOK CATALOG
PRODUCTION

9 1143 NLK DATA PRQOCESSING IN
LIBRARIES .

9 ~1143 NB AUTOMATED OPERATIONS

12 1142 RNGE BOOK CATALOG PRODUCTION~
BIBLIOGRAPHY

12 1143 NRKB MECHANIZATION OF LIBRARY

. FUNCTIONS-BIBLIOGRAPHY
10 1143 TURNBA BIBLIOGRAPHY OF ARTICLES
DEAL ING WITH LIBRARY OF

CONGRES S AUTOMATION
PROJECTSy TO 1967

O. INTREX
9 1143 O INTREX

P FUTURE TRENDS

9 1143 PKB FUTURE OF AUTOMATION IN
LIBRARIES

233
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0. INFORMATION

9

1143

QC

R. BIBLIOGRAPHY

12
- 12
12
12
12
12
12

12

10

10

12

- 10

1143
1143
1143
1143
1143
1143

1143

b S
-

LL1%D

1143

1143

1143

1143

RI
RNGE
REB
RBA
NRKB
SRKB
RDB

RiNJ

UTRKSB

TURKDSB

TURNBA

TURKESB

NETWORKS

INFORMATION NETWORKS &
THE COMPUTER .

SERIALS' AUTOMATION-
BIBL IOGRAPHY

BOOK CATALOG PRODUCTION-
BIBLIOGRAPHY

CATALOGING & AUTOMATION=-
BIBLiGGRAPHY

LIBRARY {0OF CONGRESS
AUTOMAT ION-BIBLIOGRAPHY
MECHANIZATION OF LIBRARY
FUNCTIONS~-BIBLIOGRAPRY
LIBRARY AUTCMATION-
BIBLIOGNAPHY=1960
ACQUISITIUNS &

AUTOMAT ION- BIBLIDGRAPHY

P LR I .« -- o~

DD le-u.lola sn

LIBRARIES-BIBLIOGRAPHY

GENERAL AND
MISCELLANEOUS
BIBLIOGRAPHY OF ARTICLES
DEALT NG WITH LIBRARY
AUTOMATION, TO 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

<34
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1C

19

1143

1143

1143

1143

1143

S. 196C

12

1143

TURGE

TURKIB

TURJ

RKB

RKB

SRKB

T. BIBLIOGRAPHY OF

10

10

1143

1143

1142 TURNBA

1143

UTRKS

TURKDB

BIBLIOGRAPHY OF ARTICLES
DEALING WITH BOOX
CATALOGSs TO 1967
8i8LIOGRAPHY QOF ARTICLES
DEALING WITH SERIALS
ASPECTS OF LIBRARY
AUTOMATION, TO 1967
BIBLIOGRAPHY OF ARTICLES
DEALING WITH SYSTEMS
ANALYS1S, TO 1967

LIBRARY AUTOMATION,
BIBLIOGRAPHY

LIBRARY AUTOMATION,
BIBLIGGRAPHIES

LIBRARY AUTOMATION-
BIBLIOGRAPHY-1%60

ARTICLES

GENERAL AND
MISCELLANEQUS
BIBLIOGRAPHY NF ARTICLES
DEALI NG YWITH LIBRARY
AUTOMATION, TO 1967
BISLIOGRAPHY OF ARTICLES
DEALING WITH
ACQUISITIONS ASPEC TS JOF
LIBRARY AUTOMATION, TO
1967

BIBL IOGRAPHY OF ARTICLES
DEAL ING WITH LIBRARY OF
CONGRES S AUTOMATION
PROJECTS, TO 1967

TURKESR BIBLIOGRAPHY OF ARTICLES
DEALING WITH CATALOGGING
ASPECTS OF LIBRARY
AUTOMATION TO 1967
35
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10

10 1143 TURGE
17 1143 TURKIB
10 1143 TURJ
UP TO 1967

1143 UTRKB
10 1143 TURKDB
10 1143 TURNBA
10 1142 TURKEB
10 1143 TURGE
10 1143 TURKIB
10 1143 TURJ

BIBLIOGRAPHY OF ARTICLES
DEAL ING WITH 8OOK
CATALOGS, T3 1967

BIBL IOGRAPHY OF ARTICLES
DEALING WITH SERIALS
ASPECTS OF LIBRARY
AUTOMATION, TO 1967

BIBL IOGRAPHY OF ARTICLES
DEALING WITH SYSTEMS
ANALYSIS, TO 1967

GENERAL AND
MISCELLANEQUS
BIBLIOGRAPHY OF ARTICLES
DEALI NG WITH LIBRARY
AUTOMATION, TO 1967
BIBLIOGRAPHY OF ARTICLES
DEALING WITH
ACQUISITIONS ASPEC TS OF
LIBRARY AUTOMATIUN. TO
1967

BIBLIOGRAPHY OF ARTICLES
DEALING WITH LIBRARY OF
CONGRES S AUTOMATION
PROJECTS, TO 1667
B1BLIUGRAPHY Of ARTICLES
DEALING WITH CATALOGING
ASPECTS OF LIBRARY
AUTOMATION TO 1967
BISLIOGRAPHY OF ARTICLES
DEALING WITH BOOK

- CATALDGS, TO 1967

BIBLIOGRAPHY OF ARTICLES
DEALING WITH SERIALS
ASPECTS GF LIBRARY
AUTOMATION, TO 1967
BIBLIOGRAPHY OF ARTICLES
DEALING WITH SYSTEMS
ANALYSIS, TO 1967

236
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APPENDIX G
STATISTICAL TABLES OF FINDINGS FOR PACKETS VIII, IX, AND X
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&
TARBLE V - 1 |
PACKET VIII o
PERCENTAGES OF CONSISTENCY ]
R.I' i :"""""'"""" -—-——TERMII\I ARITHMETIC JAR [THMET 0 ] ‘
ARTT~ - {MEAN © MEAN OF TER-
CLE PAIRS OF | CONCEPT | OLOGY ECONCEPE MINOLgGY - -
NUM- | ANALYSTS | CONSIS- | CONSIS- {CONS3ISTENCYCONSISTENCY #
BER TENCY TENCY  jOF ALL OF ALL u
{PAIRS {PATPS ;
0068 | AB and KB 010, 0% 0.0% g
A5 and KC o7, G5 0.0%
AB and HK 0. 1% 0. 0%
AB and EM 02. 5% 0.0%
KB and KC 33, 3% 0.0%
K3 and HK 1[0, 0% 0.0%
KB and BM 36, 4% 0,0 o
_XC_and HK 25. 0% 0.6% l |
XC and BM 3%.5% 0.0% |
HK and BM 10.2% 10.7% _
34.5% ' 1.7%
0091 1_AB _and KB 42,9% 0.0% |\
AB and KC 33,3% 0.0%
AB and HK Lo, 9% 0. 0%
AB and BM 28.6% | 0, 0%
KB and KC 42, 9% 0.0% ‘
KB and HK 60. 0% o.og | | .
KB and BM 53.1% | 0.0% ‘
;] KC and HK 25, 0% 12.5%
KC and BH| __ 20.0% 7.1% | J
HK and oM 23,15 0. 0%
- 3L 2% 2, 0%
01231 AB and KB L0, 0% 0,0% ~ . _i
AR and KC 23, 1% | 0,0% -
AB and HK| . _8.3% 0, 0%
i AB and 1M 20, 0% 0, O%
KB and KC g, 1¢- 0.0%
KB _and HK 12, 5% 0, 0%
LKt _and Dl 1!-_QLO¥§ Q,_Qg
KC and HK g 0.95
. KC _and BM d ‘
| _HK and BM ;
! 0.,0% '
0207{ AB and KB ;
{ AB and KC
AB and HK N
AB and BM 4
| KB and KC :
KB _and HK :
KB and BM 24
KC and HK 57 ¢l .
KC and BM 2 7 , 0%
HK and bM :




TABLE V - 1
PACKET VIILII
PERCENTAGES OF CONSISTENCY

;ARTI | —— TARLLHMET IC @ARITHMET IC
L1l- | {IN- IMEAN OF N OF TER
CLE ﬁ%ﬁiis%é Sgﬁgﬁﬁ? OLCGY  JcONCEPT  IMINOLOGY
NUM- | TENCY CONSIS- {cONSISTENCYCONS ISTENCY
BER TENCY  ToF AILL OF ALL
JPAIRS PAIRS
03021 AB and KB 33, 3% Q,0%
| AR and KC 11,8% 0,0% |
AB apnd EK 11, 1% 0, 0%
AR andg BM 21, 6% 0, 0%
KR and KC 18, 2% 0, Q%
KB and HK o, 30 0, 0%
KR and BM 25, 7% 0, 0%
KC and HK 18.2% i 0, 0%
KC and BM 28.6% 0. 0% 1
HK _and BM DA T%. 20, 0% _
on3% | 2,06 |
03161 _AB and KB L3, 8% 0
i AB and KC 20,0% 0,0 | - .
AB and HK 31, 3% 0.0% -
AB and BM 33,3% 0.0%
KB and KC 30, 0% 0. 0%
KB and HK L5, 5% 16. 7%
KB _and LM 18, 8% 0. 0%
KC and HK 10.0% 0. 0% . ~
KC and DM 16.7% 0.0% o
HK and BM 0. 0% 0.0% l
: ~ 2L, 9% 1. 7%
03821 _AB_and KB 33, 3% 0. 0% '
AR and KC 71,49 0.0%
AR and HK| . 45.5% 0,0%
AB and BM 33.3% 0.0%
KB and KC L2, 9% 0.0%
KB and HK 55, 0% 0.0%
KB and BM 25,0% 0.0%
KC and HK 55,06% 0.0%.
KC and BM 42.2% - 20.0;
HK and BM 55, 6% 20.0% -
I L6, 1% L. O%
OL144 AR and KB 11. 1% 0. 0%
- AB and KC 12.1% 0.0%
AB and HK 20, 1%
AB and BM 24, 1% '
KB _and KC 0. 0% .
KB and HX 0.1%
KB and BM 9. 1%
KC and HK 64, 0%
KC and BM U6, 4%
HK and LM . O% .
- IETL% o7 4% 8.2%
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TABLE V - 1
PACKET VIII

PERCENTAGES OF CONSISIENCY

i

o B Ty T ~
] _ fAR¢thElIL!ARLTHMETIC l
ARTIY PAIRS OF | CONCEPT gﬁgﬁ%“ JMEAN OF  |MEAN OF TER
NOM ANALYSTS | CONSIS- | (ONSIS- CONCEPT MINOLOGY
UM~ TENCY TENCY {CONS ISTENCYCONS ISTENCY
BER 1oF ALL OF AL
HPATIRS PATRS
0433 {_AB and KB 25, 0% 0.0% _
| AB and KC 37 5% _%:%%:f
AR and HK e 0¥
AR and BM 50, 0% 0, 0% .
KB and KC 10 ,0% 0,0%
KR and HK 11, 1% 0,0%
KB _and BM 12 .5% 0,0%
KC and HK 83.3% 33,3%
XC and BM 2.9% 0,0%
| HK and BM 50,0% 0,0% ‘
36 . 5% 3.3%
050L | AB and KB 80.0% 0.0% |
{AB and KC 33.3% 0,0%
AB and HK 37 5% 0,0%
AB and BM 03.3% 0,
KB _and KC 37.5% | 20.0%
'KB and BK_ 2 .9% 25.0%
KB and BM 00 4792 0.0%
KC and AKX 62 5% 0. 0%
{ XC _and BV 30,0% 0,0%
" HK_and BM 33.3% 0.0% -
- 50.7% 8.5%
05261 AB and KB 50,0% 0,0% ~ .
AB and BM|  30.0% _0.0%
AB and HK 18.2% 0., 0%
KB and KC 10,0% 0.0%
KB and BM 55 .6% 14, 3%
KB and HK 015 ,9% 0.0%
KC and BM 0. 3% 0.0%
KC and HK 12.5% —20,0% ' .
BM and HK 3393/0 0,0% -
28.6% 3,47
05511 AB and KB 57 . 1% 0.0%
{_AB and KC 28,6% 0,0%
AB and HK 02 .9% 0.0%
AB and BM 18.2% ogo§
KB and KC 33.3% 0.0% ~
KB and HK 62,5% eo,og
| _ KB and BM 45,5% 0,.0%
KC and HK 37 . 5% 0,0%
KC and BM 10, 0% 0.0%2 ¥
K and BM| _30.4% 0.0%




PACKET VITI
PERCENTAGE OF CONSISTENCY

241

ARTT TERMIN .ShITh TTIC ARTITHMETIC
LR PATRS OF | CONCEPT 0T OGY - MEAN OF MEAN OF TERA
‘NU&- ANALYSTS | CONSIS- ONSIS \CONCEPT MINOLOGY
RER TENCY gEN%? - (CONSISTENCYRCONSISTENCY
- 1OoF ALL F ALL
{PATIRS 1IRS
05931 AB and KB 2D .25 0.0%
AR and KC 27 . 3% 0.0%
AB and HK 50. 0% 0.0%
i AB and BY 30. 5% 0.0%
KB and KC 37.5% 0.0%
KB and HK 03,6% 14 ,3%
KB and BM 16.7% 0.0%
KC and HK 33.3% 0.0%
KC and BM 20 . 5% 0.0% :
HK_and BY 25.0% 0.0%_{ .
]  30.2% 1.4%
0062 | AR and KB 50.,0% 0.0% 1}
AB and KC 28, uﬁ' 0.0%
AB and HK 60 .0% 0.0%
AB and BM B0.0% 0.0%
KB and KC 02,0% 0.0%
{ KB and HK 50.0% { 14.3
KB and BU | 2.9 0.0
i Zo and Hh 20,0% 0.0%
KC and BM 25,0% 0.0%
HK and BM 80.0% 16.7%. o
- L8 ,8% 3.1%
OG314 AB and KB 33, 3% 0.0% -
AB and KC 28, 0% 0.,0%
AR and HRK | . 37.5% 0. 0%
AR and BM 30.0% 0.0%
KB and KC 23,15 0.0%
KB and LK £0.0% 0.0%
KB and BEM 202, 2% 0.0%
KC and HK 25,0% 0.0%
KC and BM 13.3% "11.1%
HK and BM 25.0% 0.0% :
— 28.8% 1.1%
07284 AB and KB 50, 0% 0.0%
{AB and KC 12.5% 0.0%
AB and HK 20 . 0% 0.0%
AB and BM [2.0% 0.0%
KB and KC 25.0% 0.0% .
KB and HK 0. 0% 0.0%
KB and_BU 20, 2% 0.0% |
T KC and HK 0.0 0.0% |
| KC and B 10.05 14.3% '
—TK and B 0. 355 0.0% | .
: 27 . T% 1.4%
2U2
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TABLE V - 1
PACKET VIII
_ PERCENTAGES OF CONSISTENCY
| FARITEMETIC JARTITIRMETIC
éE%I- PATRS OF | CONCEPT TERMIN- (MEAN OF NEAN OF TER-
NUM- | ANALYSTS conNsIS- | OLOGY CONCEPT 1INOLOGY
TENCY CONSIS=- ;GONSISTEN CONSISTENCY
BER TENCY {OF ALL F ALL H
TPAIRS PAIRS
O07cC | AB and KB 66.,7% 0.0%
AB and KC 50, 0% 0.0%
AB and HK 30.,0% 0.0%
| AR and B 25.0% 0,0%
| KB and KC 25,0% 0.0%
| KB and HK 10, 0% 0,0%
KB and BM 114, 3% 0,0%
X0 _and HK 30,0% 0,1%
KC and BM Lo, QZ 37 5% ;
UK _and BM 10,0% 12.5% 4
1 30, 4%
07801 AB and KB 20.0% 0.0% 4§
AB and KC 9,1% 0.0%
AR and HK 5.0% 0.0%
AB and Bil 14,3% 0.0%
KB and KC 29, 4% 0.0%
KB and HK 18.8%_ 0.0
KB and Bl 16.7% 0.0%
RC and HK 38.5% 0.1%
KC and B 5, 3% 0.0%
T and BI]_13.3% 0.0%
: 17.1% 0.9%
O08a7] AB and KB|  40.0%
AB and KC 22 .2%
AB and HK| . 138.0%
KB and BM T.5%
KB and KC 2. 3%
KB and HK 25.0%
KB and BJ O.'O%
KC and HK 22 2
KC and BY|___15.4%
HK and B4l 20.0% :
17.6% 1.7%
J 0572 AB and KB 20, 0%
“AB and KC 720,0%
AB and HK 21,4%
AB and BM 20.0%
KB and KC 20.0% \
KB and HK 20 .2% .
KB_and BM 20.0% . |
KC and HK 57 . 1% . |
KC and BM 20.0% TT.3% |
T and B 37~5% 577
: 25,8% 11.6%
243
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PACKET VIII
PEROENTAGES OF CONSISTENCY

- l ARITIETIC JART THMET
_ T - Iah TTHMETIC
ARTI-| paTRS OF | CONCEET e %QBAN OF  IMEAN OF TER{
NUM- ANALYSTS | CONSIS-| CONSIS- ONCEPT MINOLOGY
BER TENCY TENCY {CONSISTENCY}CONSISTENCY
{OF ALL OF ALL P
. APATRS PATIRS
0000 | AB_and KB 55.0% 0.0%
AB and KC T5.0% . :
AB and EK 25 .0% 0. :
AR and I 13 .,3% 0.0%
KB and kC 0.0% 0.0% §
KB and HK 25, 0% 0.0
KB and B 7 0% 0. 0% 1
KC and HK 15 . 4% 0.0% |
KC and BM 0.0% 0.0% 1
HK and BM 13.3% 0.0%
— 14,9% 0.0%
0005 |_AB and KB 16.7% 0.0% '
i AB and KC ﬂo.o%—" 0.0%
| AB and K 55 .0% 0.0
AB and BM 33 3% 0.0%
RB and KC 14, 3% 0.0%
|_XB and HK 50.,0% 0.0%
KB and BM °8.6% 1&;3%“
KC and HK| _20.0% 0.0%
KC and B 50.0% 12.5%
HK and BM L0 .0% 0.0% |
_ - 31.8% 2.7%
10101 AB and KB 38.5% 0.0% ' . \
AB and KC 14.3% 0.0% : :
AB and HK| . 61.5% 0.0% 3 ‘
{ AB and BM LA, 2% 0.0% o
| %B and KC| __11.1% 0.0% | H
i | KB and HK 50.0% 11.1% .
' nd BM L, 4% 0.0%
KC and HK 20.0% 11.1%
| XC and BM 37 . 5% ~ 14 .3%
HK and BM 60,0% 25.0% : .
36, 4% 6.1%
1030{ _AB and KB 71 4% 0.0% |
{_AB and XKC ST, 1% 0.0%
. nd HK 85.7% 0.0%
AR and EM 85.7% 0.0% -
! s Rkol  B0.0% 0.0% \
KB and HK 83.3% 0.,0%
KB_and BM 33.3% 0.0%
K¢ and HK 66.7% 0.0%
KC and BM 66 .,7% 0.0%
K and BWM| 100.0% A
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PACKET VIII
PERCENTAGES OF CONSISTENCY

e STy
T 1 | . ~TARTTHMETIC TARTTHMERT C

RTI- TERMIN- LowAN OF  biE o TTR-
éggl PATRS OF | GONCEPT | OPRiw ™ FiEAl OF .EAN OF TER

Yo | ANALYSTS | CONSIS- | CONSIS- CONCEPT \A.-EINOLOGY

i o

: 0 ICONSTSTENCYCONSTSTENCY
BER TENCY TENCY  joF ALL OF ALL
{PATRS PATRS

TO%2 |_AB and KBl 40.0%
| _AB and KC 1%

@)

0
LB ond BK|___ U2 .5 0.0%
AR and BM 50,0% 0,0

0]

KB _and KC JTOTIL 0%
| KB and HK 33, 3% _0,0% ]
ng_ _BY 37.,.5% 0,0%
KO and HK 50,0% 10,0%
KC _and BM 33,3% 4O, 0% |

HK_apnd BM 1.0, 0% 50,0% 1

bo oz ) __ 13,0%

<44



PACKET XTI
PERCENTAGES OF CONSISTENCY

M
N YARITHIETIC IRITHMETIC
ATTI-l PAIRS OF | CONCEPT TERWIN- rmAN OF  FAN OF TER
. Sy LOGY CONCEPT MINOCLOGY
roio | ANALYSTS | CONSIS- | consIs- lcons: M IN s
BER TENCY PEN = ﬁCONSISTEchCONSISTENCY
CY  jor ALL OF ALL
JPAIRS PATRS
0054 § 5B _and Gl 06. % 0.0%
SB and L 15, 4% 0,0%
SB and lMS 16.7% 0.0%
[ SB and K| 25.08 0, 0%
GH and LL D1,4% 0.,0%
GH and MS 33, 3% 0,0%
\ GH and KW 30,8% 0,0%
L _and MS 28.0% 0.0%
L and KW 66 . 7% 0,0%
S and KW 50,0% 0,0%
33.5% 0.0%
00814 SB and GH 26 1% 0.0% |\
i SB and BbL 10.0% o.o%"’
'SP and IS | 12 5% 0. Ué,’o
" GB and KW I, 0% 0. 0%
GH and EL 35.7% 0.0%
GH and S 7. 1% 0.0%
GH and KW 28.,0% 0.0%
£ and MS 12 .5% 0.0%
EL and KV 30.0C% 0.0%
MS and KW 10.3% 0.0% ' :
- — 25,2% 0.0%
009c ) SB and GH h2 1% 5.5% : .
| SE end EL D7 3% 0.0%
3B and e 13, 3% 0.0%
| 9B and KW 17 0% 0.0%
GH and EL 10 .0% 0 .0%
GH and S PP 2% 15.4%
GH and KV 31,06% D .0%
TL, and MS 28.6% 0.0%
| BL and KW 61.5% 0.0%
MS_and KW 25.0% 10,0% -
_ 31.0% _3.1%
009S]_SB _and GH 27 3% 18.2% |
{ SB and EL u§7%§ 1;.1%
| SB and M5 11,.1% %
SB and KW 37 5% 0
Gl and EL 57, 1% ~
GH and 148 14, 3%
| _GH and KU 50, 0%
|_EL and IS 10 %Y%
EL and KV 60. ?
MS and KW 25, 0%
. 3l , 3% 6.9%

Eﬁig‘ . 216
' <4S



o PACKET IX
PERCENTAGES OF CONSISTENCY

ARTI - ‘
CL%I PATRS OF | CONCEPT | L1ERAIN- 'ﬁéﬂmgﬁc AT OB T
CLe | ANALYSTS | CONSIS- OIOGY  iConicept oy O TER
fro CONSIS- | consTs- |congrernn Rt
(OONSTS- oS TSTENCHCONSISTENCY
{OF ALL F ALL -
0517 | SE and_GH 33. 3% 0.0% Sa— e
[SB end EL WA 5%
I SE_and 1S 20,07, 0.0%
Sh and KU GG SR
| GH_and DL 11, 8% o1
| GH apd 1S MINIA P
G _and K TR Y
EL _and }1S T Q\),Qf"
EL apd KUl el ooz |
i MS and KU S A 0,0%
55531 SB and GH 3007 0.0% e B
AT 0.0 |
SB ond M9 7. 0% 0 o7
SB and KW 0. 0% 5 0%
“H and ©L 1507 5.0
gg and 1S 55 .50 O.—%;_an |
and Tr SN B
TT and S %3 %fi g'oa%_o |
°T_and KW £ T 0.0% |
7S and KW 55 .07 0 .Ggo
5500| BB and GH 357, 500 26.32 0:0%
SH and BL 185 50—
ST BRI SRR
SB and KV 1557 o'oi"ﬁr
GH and EL 10 .C%: o'o?”‘—/? P
CH and M8 T =17
G and KW 507 557
TT and VS 1857, o‘%;' ,
EL ond KV ST IR oiogz
S and KW 14 .3% 0% :
0309{ SB and GH SETOn 000 1 16.6% 0.7
~5T and &L T3 5o
SB and 118 5500, 507 |
SB and KW 37 .5% 507 R
CH and BL KEPE 5O | J
GH and 1S ERS s S
GH and KW 0 0% CRUE
B, and 118 oGS 507,
=T and Kol 18.5% oo
M5 ond KU % T




PACKET IX
PERCENTAGES OF CONSISTENCY

gy SARTTEMETIC ﬁRITHMFTIC |
X ANALYSTS CONSTS - .
NUM- TENCY CONSIS- {CONSISTENC CONSISTENCY
BER TENCY J0F ALL F ALL
JPATRS ATRS
000 | 93 and GH 00 . 150 T.8%
SB and TL, €0,0% 0.0%
SB and S 50,0% 7 .7%
SB and KU e K 0..0%
GH and EL AR E% Q0%
QY angd M3 5L, 5% &.7%
GH and X 5Q.0% 0.0%
EL and 'S TR 0.0%.
TT,_and KW 40,04 0.0%
1S and K 62 .8% 0.0% . .
5. 7% 1.9%
OL20 : SB and GH 10, 0% 0,0%
| SB and & 183.8% 0..0%
SB and IS 26.7% 0.0%
3B and KW 28.6% 0.0%
GH and X1 50,0% 0.0%
GH and M3 38 .%% 0.0%
GH and KW ;9.8% 0.0%
{ EL and S 60 ,0% 0.0%
vl and KW 66 . 7% 0,0%
1S _and KW 66 . (% 0.0% i »
- | 2.7% 0.0%
Ono0-§ oB and GH 50.0% 6.0% .
SE and bl 30,05 0.0%
SBE and no 27 + 3% 0.0%
SB and KW 21.0% Q.0%
Gl and oL 30,00 O.O:SZ» 1
GH and o 70, 0% o.o?
GR and KW 40,0% 0.0%
TL and S 20.0% g.gg::
TL and RV 53:1%7‘ A ‘
Mg and KW 13.3% 0.0% -
I 28.6% 0.0%
) an T |5.83’,o
[ SB_and bl 5. 0%
B and il O .3%
TOB 2N f. T0.5% .
"6?‘333‘33;‘“’?§Z“F?7 \
il g MS 10.0%
GH oad KW F7:1W*
T oL and Mo 0T1.7%
Bl and KW 40 .0
MS and KU 25,0% :
- ' 27 . 0% 3.4
Lo

e —

0 G‘



PACKET IX
PERCENTAGE OF CONSISTENCY

ﬁ”

ARTT ‘ JARTTHMETIC RTTHMETIC |
ARZI] DAIRS OF | CONCEPT e v EAN_OF TER+
\ ANALYSTS | CONSIS- - LPT {INOLOGY
NUM-~ TENCY CONSIS- {CONSISTENCYCONSISTENCY
BER TENCY JOF ALL F ALL
TPATRS ATRS
0522 { 8B and G 8,69 0,0%
gR and EL 14, 39 0.0% .
ar and MS 16.7% 0,0% 1
aB and KWl 235,39 0,0%
cH and ETL 23 ,0% Q,0%
oH and S, 18.84 1) -
GH and KU 21, 7% 8,3% |
T, and MS 33,3% 0.0%
T, and X 13,3%
MS and KU 15,49 16,7% ,
N 22-1/0 j_',@%
05494 SB and T1.1% 0.0%
{ SB ana“”fr 37« Do 0.0%
'S8 and 1o 33 3% U.0%
S5 and KW L. 50 0. U%
GhH and L 3L.3% 6T -
GH and MS 37 . 5% 13.5% '
Gi_and KY 1857 0.0%
EL and biS 35, 1% I2.5% .
TL and KW 30, 8% 0.0%
MS and KW 20.0% 0.0% |
~ 32 .8% 3.8%
0596 { SB and GH 50.0% 0.0% :
SR and EL 33, 3% 0.0%
SB and MS | 33.3% 0.0%
SB_and_Ki# 14, 3% 0.0%
GH anc. oL | 50.0% £0.0%
GH and IS 50, 0% 50.0%
CGH and KU 11.1% 14,3%
EL and MS 33.3% 33.3% .
1, and KW 14.3% ~ 0.0
MS and KW 154 .3% o.o%““
__ A 30. 44 14 ,8%
0603 { SB _and GH 15,0% 0.0%
SB and BL | LO.C% 0.0%
SB and MS 53.4% | _0.0b
SB and KW | 2(e3% 0.0% :
GH and EL 57 0% D30 .
GH and MS 6.0% | L[2.570
GH and KW 50.0% 0%
EI, and MS 27 . 0% 0. (%
L, and kv | 20.0% U. 0%
y K 03.0% .U .
TS and KW 3 7_ /0 35.64 > 1%
249

248
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PACKET IX
ERCENTAGE OF CONSISTENCY

ARTT - TERMIN - ARTTHMETIC RITAETIC
CRIT| PAIRS OF | CONCERT | Groqy fMEAN OF  JEAN OF TER-
NUM- ANALYSTS | CONSIS= | onatg. CONCEPT LINOLOGY
I BER . TENCY i SCONSISTENCYCONSISTENCY
TENCY  {oF ALL F ALL
‘ TPATRS ATRY
0613 | ob and GH 35 . 7% Q.0%
9B and bLL 15 . 4% 0. 0%
—SB and S 22.2% 0.0%
SR and KU 20, 1% 0.0%
GH and BL 20.0% 0.,0%
R GH and kS 16 .7% 0.0%
GH and KW 20, 4% 0.0%
EL, and MS 5,08 0.0%
EL and KW 20, 0% C.0% |
S and KW 10.7% 0.0%
| o 22 ,8% 0,0%
o511 oB and GH 1. (% 0.0%
—SB and BL}  10.2% 0.0%
and MS 20 0% 0,0%
cp and Ku 30,3% | o.o%
GH and EL 14,3% 0.0% |
GH and MS 23,1% Q,1%
CH and KW 33, 3% 7 1%
EL and MS 50, 055 0.,0%
£L and KW 23 ,1% 0.0%
S and KW 23,1% 19 .0% ‘
- 28,87 2 ,6%
0723_SB_and GH 75 ,0% 8,3% -
 SB and EL Il L% 0.0%
{ SR and Ml 12,5% 0,0
| SB and KU 62, 5% 0,0
57 1% 0. 0%
CH and MS 15, 7% 0.0%
cH and Kt B7 1%
"L and Mol 20.0%
| d_Ku 66.,7%
1 _MS and KW 0, 0% -
T L3,2% __0.84
07504 SB and GH Lg%
"SB and EL 11.1%
_SB and MS L2 .9%
A SE and KW | _22.2% 0
nd EL 10.0% g. b .
GH and MS{ 31 5% . 0%
_JELJEELJQL___3341%__ 0.0%
| _EL _and M5 33.37 0.0%
EL and KW, 12 .5% 0.0% |
MS anc KW 2O LY 0. 0% .




PACKET IX
PERCENTAGE OF CONSISTENCY

w#M
) B MRITHMETIC ARTTHMETIC
ARTI-l paras or | CONCEPT TERMIN- piEAN OF  PEAN OF TER
NUM- ANALYSTS | CONSIS- SOLS TS - ONCEPT S THOLCGY
BE§ TENCY ‘TEﬁuYo {CONSISTENCYICONSISTENCY
CY Jor ALL OF ALL
YPAIRS PAIRS
O7(c 1 SB and GH 66.7% 0, 0%
SB and BL 50 . 0% 0.0
SB and MS 23, 3% 0.0%
| SB and K 80,0% 0,0%
GH and EL 50, 0% 0.,0%
GH and MS 33.3% 0, 0%
GH and KU 50, 0% 0,0%
EL and MS 75 ,0% 0,0%
EL and KU 33, 3% 0.0
| MS and KW L0,0% 0.0%
51,2% 0.0%
0R05§ SB and GH 25,0% 0.0%
SB and EL 9.1% 0.0%
SB and MS 28.6% 0.05 |
SB and KW 33, 3% 63%?::
'7ﬁ??ﬁﬁ?ﬁﬁ?'“‘i8f§%"‘ 3. 0% -
GQ and Mo 35 (% 0.0%
CH and Kw L. 0% 0.0%
FL and s 0. 3% 0.0%
BL and KW 16 .75 0,0%
MS and KW 25.0% 0.,0% -
- _22.7% 0.0%
05281 SB and GIL 23,3% 0.0% : . |
{ SB and EL| 03 ,.5% 0,0%
| SB and MS 8,3% 0,0%
SB and KW 25,7% 0,0%
GH and BL 61,5% 0,0%
CH anc M 30,0% 0,0%
‘1 GH and KY LG, 2% 0.C%
| E 3 27 . 3% _0,0% .
EL and KW L2 ,9% __0.0%
rmuml K 33,3% 0,0%
. 3 2% Q.0%
oOR50h{ o8B and GH | 75.0% 0.0%
_-_S_@ and BL 0.0% 6.670 ’ !
SB and MS 25,0% 0.0%
SB and KW 38, 5% 0.0%
GH and BL. 05, 5% 0% s
CH and MS 33. 3% 0.0%
GH and KW 35.7% U0
BL and MS 25,07 0.0%
BL and KV 0, L% 0.0%
M5 and KW 35.5% 0.0% .
~ : 10 2% 0.0%
ERIC L 251
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PACKET IX

IARITH

ARTT R of ﬁRITHMET
RTI=- VTN = 3M EAN OF TER
CLE PAIRS OF 1 COLICEPT giﬁt%“ iCONCEPT U INOLOGY
NUM- | ANALYSTS | CONSIS- | (ONSIS- f0ONS IS TENCYICONSTSTENCY
BER TELS TENCY ;’OF ALL OF ALL
JPATIRS PATRS

10251 SE and GH| 72,7%_ - 0,0%

aR and ELI__63,6% 0,0 ‘

aR and M3 30,0% 0. 0%

aR and EW1  £0,07 0. 0%

GH and ELIL_ 00,0% C.0%

GH _and NS 10, 0% 0.,0%

OH and K1 BU, 5% 0.0%

T, and MS Ly L Q.0n . 4

L, and KWl L45,5% 0.,0%

MS and Kw| 22.2% o.oé

52.3% 0.0%

251 252




PACKET X
PERCTZNTAGE OF CONSISTENCY
W

~ TARTTHMETIC ARTITHMETIC
ARTI-| parms or | cowcepr | TERMIN- QMEAN OF  REAN OF TER-
NUM~ TENCY CONSIS- JCONSISTENCYRCONSISTENCY
BER TENCY JOF ALL F ALL
S PATRS ATRS
G045 { AB and SB 55 ,6% 0.0%
"AB and KC 02 . H% 12 .5%
AR and 1L 22 . 2% C.0%
AB and nL 33 . 3% 1u.3§
SR and KC 57 .19 0,0
f SB and LL 12,570 0.0% i
SB and EL Lz, Q3% 0.0%
KC and IL 33.3% 0.0% ,
KC and »L 20.0% 28.6% :
L, and BL 1C.7% 0 o%ﬁ_{ _— p
Q: % 5.5%
100521 AB and SB L 0.0%
K5 and KC RS
AB and EL 1, L%
AB and IL 37 5%
SB and KC 30, 8% %
SB and EL 40,0% %
SB and 1L 30 . 0%
XC and oL | 25.0% , 0%
{ KC and 1L 00, 0% .og
FL and 1L 3. 5% 0% '
— 35,49 0.0%
O0:o | AR and SB 33,3% 8. 3% | '
AB and KC 33, 3% Q. 0%
AB and EL 18, 8% Q. 0%
{ AB and IL €, 7% 0.0%
SB and KC 50,0% 0.0%
SB and EL 35,0% Q.0%
{ SB and IL o, 1% Q.0%
I KC and EL 35, 3% 0. 0%
{ KC and IL 21,1% 0.0%
BEL and IL 30,0% . 0.0% ‘
— _32. 64
[oI2TiAB and 5B | I0.3% 0.0% o
AB and KC 20, 0% 0.0%
"AE and LL 373, 3% 0.0%
L 5,0% 0,0%
SB and KC 2,9% 0,0% .
i 8 j 1)U 3% 0,0%
| SD and 1L 28,67 0.0%
KC and EL 0.0% 0.0%
KC and 1L | 10.7% 0.0%
EL and 1L 25.0% 0% :
- ' 22 ,0% 0.0%

©

ERIC
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PACKET X
PERCENTQEE OF CONSISTENCY

_ TAR LTHAHETIC
ARTI-| parps OF | CONCEDT | TombiN= Mo o
NTE anatvsTs | consTs- | CLOGY CONCEPT )
U= | TENCY CONSIS- lCONSISTENCYCONSISTENCY
BER TENCY  JOF ALL OF ALL w
4{PAIRS PAIRS
0155 AB and SB 50, 0% 0.0% i
[_AB and KC U2 ,G% 0.0% ~
AB and EL| ___06.7% 0.0% - r
d_IL 50, 0% 0.0%
SR and KC 71,47 0.0% ;
SB end BLy 71.U% 0.0% -
L 3B and IL 75 . 0% 0,0%
{ KC and EL 112 .0% 0.0%
KC apd IL 50.0% 0,0%
FI, and 1L 71 L% 0.0%
59.,2% 0.0%
020k} AB and O 20.0% 0.0% 1§
At and KC_ 20 .0% 0.0%
AR and LEL 12.5% 0.0%
{ AB and IL 1L, 3% 0.,0%
8B and KC 0.0% 0. 0%
SR and EL 12 5% ! 0.0%
£ SB and IL 0.0% | 0.0%
KC and EL 12 .53 0.0%
|~ KC_ard IL 14 .3% 0.0% |
EL and IL 37 5% 0.0% :
- 14,49 0.0%
O51.§ AB and SB 05, o7 0.0%
AB and XU 20 6% 0.0% i
AB and BL 20 . 0% 0. 0%
AR and 1L ©5 6% 0.0
SB3 and KC 30.0% 0.0%
SB ana EL 15 .5% 0.0%
S5 and 1L]  80.0% o.g%;
KC and EL 28.6% 0.0%
KC and LL 2P 2% ~ o{@?
©L and 1L 55 .6% 0.0%
— 411,2% 0.0%
0379% AB and SB 8C.0% 0.0%
(TAB and KC| _ 10.(% 0.0%
| AB and EL 22 o2 0.0%
AB and IL .0% 0.0% ,
SB and KC| _ 33.3% 0.0% .
ST end BEL 20.6%7’ 0.0%
SB ana 1L 00.0% 0.% '
{ KC and & T.0% 0. 0%
| KC and 1L} 0.0%
’EL end 1L| ~— 28.0% 0.0% .
' | 29,1% 0.0%

ERIC | | 253
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PACKET X

PERCENTAGE OF CONSISTENCY
IARITEMETIC RITHMETIC

ARTI- - -
“1i | PAIRS OF | CONCEPT TERMIN C%ﬁ}%%g ¥ glngF TER
CLE | ANATYSTS | CONSIS- | ooyer ATNOLOG Y
NUM- L > CONSIS- {CONSTISTENCHCONSISTENCY
BER TENCY TENCY JOF ALL OF ALL
PAIRS PATRS
oOLOoL { AB and SB N0 ,0% 0.0%
AB ani KC 20,0% 0.0%
| AB and EL 33,3% 0.0%_
AB and 1L, 2R, 0% 0.0%
SB and KO 10.7% 0.0%
| SB a2nd TL 50, 0% 0.0%
"SB and 1L 37.5% 0.0%
¥C and BL 23,3% 0.,0%_
KC and _TLL 11.1% 0.0%__]
FL and IL 50,0% 0 .0%
31.7% 0.0%
oLy AR and SB 30.0% 0.0% |
LB ard KC 33.3 0.0%
AE and EL 25.0% 5.0%
"AB and LL| 100.0% 0.0%
B and KC 25.0% 0.0% .
H and BL 51.0% 0.0%
{ SB and TL 30, 0% 0.0%
{ KC and EL 9,1% 0.0%
i KC and 1L 33, 3% 0.0%
EL and IL 25, 0% 0.0% |
33.2% 0. 0%
oLeLl AB ond SB 50.0% 0.0g -
AB and KC 28.0% 0.0%
AB and EL 172.9% 0.0%
AB and IL 60. (% 0.0%
S5 and KC|__ 20.0% 0.0%
S8 and BL =37 . 5% 0.0%
B and 1 57 . 1% 0.0%
— KC and 20 o 200 0.0%
I KC ano“f 37 5% 044%7
[T EL and 1L 50 . 0% ‘éo 0% :
41.8% 2 .0%
o470} AB and SB 15.2% 0. 0%
~AB and KC 100 ,0% 0,0%
AB and ., 14 ,3% | 0,0%
_AB._a.mi_lL 50.0%
ar and K 20 0%
SB and ET_. 20,0%
S1 and 17 o5 0%
d R 16, Rl
KC and 1L 66 . 1%
EL _and IL ggﬁo%ff -
. ' ' 29, 8% 0.0%

T



PACKET X
PERCENTAGE OF CONSISTENCY

TARITHMETIC JARI THMETIC |
ARTT - o o TERMIN- MEAN OF MEAN OF TER-
cLE | PAIRS OF | CORCEPT | QroGY CONCEPT MINOLOGY
Fom. | ANALYSTS | CONSIS- | (ONSIS- |CONSISTENCYCONSISTENCY
BER | TENCY TENCY  JOF ALL OF ALL
HPATRS PALRS
0521 |_AB and SB ~0,0% 12,5%
| AR and KC 50,0% 20 !
| AB and_ FEI, 75,0%
AR and T 10 ,0% 0,0%
o and KC 10,0% 16.7% |
3B and EL 60,09 0,0%
{_ SB and 1L 33.3% 0.0%
KC _and EL 66.,7% 4 0.,0%
KO and TIL. 66 7% _0.0% |
i EL and IL 50,0% 0,0%
=3,2% 6.6%...
05671 _AB and SB KRy 0.0%
AB and KC £0.0% 0.0%
AB and EL 57 1%
AB and IL 100,0%
SB and KC 6 ,4% 0
SB and bL 30 .54 0
~SB and 1L 6. 4% 0
| KC and BL 57 1% 0
I KC and IL 60.0% 0% |
I £L end 1L 57 . 1% 0.0%
| - 53.9% 0.0%
06011 _AB and SB 20,0% 0,0% : | _
A% and KC| _ 25,0% 0.0%
AB and ELl . 27.3% 0.0%
AR and IL 20,2% 0.0%
SB and KC 28,07 0.0%
SB and EL 41.,2% 0,0%
SB and IL L5, 5% 0,0%_
KC and EL 10.5% 0.0%
KC_and IL 38.1% 6.8%
EL and IL 40.0% 1.0% -
30, 9% 1,1%
0602y AB and SB 25,0% 0.0% o
AR and KC 25,0% 20,0%
AB and EL 20,0% 16.7%__
AB and IL 33.3% 0,0% -
SB and KC 22,2% 0.0% \
SB and EL 9,1% 0.0%
SB and IL 25,0% 0.0%
KC and EL 1.0, 0% 16.7% |
KC and IL 25,0% 0.0% [
EL and 1L 20.0% ‘%‘ ]

ERIC o 258°
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PACKET X
PERCENTASE OF CONSISTENCY

ARTT— JARITHMETIC ARTTHMETIC
cie- ] PATRS OF | CONCERT TER(IN- MEAN OF  RICAI OF TER
Nuwm- | ANALYSTS | CONSIS- | (Gnats. jCONCLPL §HIINOLOGY
BER TENCY ICONSISTENCY CONSISTENCY
TENCY  {OF ALL OF ALL
. IPATR3 PAIRS
Oc0C ] AB and SB 57,19 10 .0%
| AB and KC 37.5% 0.0%
AR and EL 33.32% 0 .0%
and TT, 33.3% 25 ,0%
SB and XC. 33.3% 0.0%
| and L 50,0% 0.0%
SR and IL|  23.6% 11.1%
"KC _and ul| 28,60 0.0%
{_KC and IT 12.5% 0.0%
EL and IL 50,0%_ 0.0%
| 36 . 4% 4, 6%
070l AB ana 5Bl  0.0p ~0.0% _
{TAB and KC 12.5% 0.0%
AB and EL 20.0% 0.0%
{ AB and 1 0. 0% 0.0%
g8 and KC 20, G 0.02
{ SB and &L 5. 0% 0U.0%
SB and IL 37.5% o.og:
¥C and EL 100, 0% 0.0% |
KC and TII1J 33, 3% 0.0%
EL and LL 66.7% 0.0
5753 AB and OF T 0.0 2:27 0.0
D ar ° 0 . 0 :
AB and KC 50.0 %ﬁ) 0.0%
AB and Bl 33.3% _ 0.0% _
AB and ITL 51 o 1% 0.0%
SB and KC 21.5% 0.0%
SB and oL 8. 3% 0.0%
SB and 1L 10, 3% 0.0%
KC and b 3 3% 0.0%
RC and I1 . 5% 0.0% |
EL and 1L 40 ,0% 0.0% S
| 1 31.7% 0.0%
0/5H AB and SB: D2 . 2% 0.0% _
— AB and KC 12.5% 0.0% '
AB apd EL 9,1% 0.0%
AB and 1L 10,0% 0.0go
2B gnd KCl  14,3% Q,0%
_SB and EL 37.5% .0
|_SB and I 5,00 09
KC and EILy 50, 0% _ 0,0
kx.g Qnd T lu.3% ““““““
EL and I .
’ 0.0%
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Aruitoxt provided by Eic:

PACKET X

PFRCENTAGE OF CONSISTELNCY
ARTT %ARITHM”TIC’ARIWH&mTIC
AT - o A N TFRMIN= JMEAN CF TAN OF TER-
cLE | PAIES oo CONCTET | onoay jooncLzT OTNOLOGY
NUM- NALLID - rEney | CONSIS- ;COVcloTxNC‘uv“ STSTENCY
RER TENCY {OF ALL kOF ALL
TPAT RS 'PATRS
0772 | A3 and S8 RIS 0.0%
LB and KC c0,0% 0.0%
LB and oL 37 5% 0.,0%
AB and il 15, L 0.0%
SR and KC 50.,0%. 0.0%
3B and oL 55 ,0% 0,0%
9B and LL 28,02 0,0%
KC and EL| 12.9% 0.0%
| KC and IL 16, 7% 0.0%
T, and IL 14,3% 0.,0%
28, 5% 0.0%
07821 AB and SB 27 . 3% 0.0
AR and KC 23, 3% 0.0%
A8 and LL| 30, uﬂ 0.0
AB and IL 55.6% 0.0%
—%B and KC 05,00 7 1%
| SB and EL 70,0% 6.7%
" SB and LL 60.0% 7 105
KC and =L 50, 0% 7.1 :
KC and IL 55.6% 8., T -
EL and 1L 70.0% ~0.0%
021 AB and SB 25,0% 0.0% ‘ -
K8 and KC 22.2? 0.0 -
kB and oL 50.0% 0,0%
and 1 o D5 0.0% .
SE and KC 50,09 0.0%
SB and EL | uL L5 0,0%
S3 and IL ?3139 c.o?
| KC and EL 50495 0.0% ,
KC and__:LIi O/o 0.0%
| EL and IL 50 0% 0.0% . '¢ o o
2.20 0%
SERN 1 AB end SB 66 . (% 12.6%7
"AB and KC 57 . 150 . 3%
{ AB and EL ‘6.5% 0.0% '
A o,oé
a_KC 82 37 0,0% .
<B and EL 50 ,0% _Jld%%__
ar and IL 40, 0% 0.0%
ornd T 42.05 0.%§
o and 1L, 0 ,0% 0.0% I
nd IL ul Les 0.0%
- ~ 52, U, 1.4
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PACKET X
PERCENTAGE OF CONSISTENCY
”

RITHMETIC

ARITHMETIC

ARTI- _ PMEAN OF EAN OF TER
CLL PAIRS OF | CONCETT g%lglg.{l\l CONCEPT I TNOLOGY
NU-i~ | ANALYSTS | CONSIS- 1| ooNsTS- !CONSISTENC ACONSISTENCY
BER TENCY rENCY  JOF ALL OF ALL
FPATRS PALRS
0335 | AR and SB Lh, b 0.0% 1§
AR and KC 3. 3% 0.0% .
AR and TI, eIl Q. 0% -
AR and TT 33.3% 0.0%
SB and KC 37 . 5% 0.0%
SB and EL 40,0% 0,0%
SB and IL 50, 0% 0.0%
KC and EL| 28.6% 0.0%
KC and 1L 25.0% 0.0%
"FL and IL| A4, 4% 22.2%
_35.9% 2.2%

A w#m—im-—

,EC ‘ ‘ 2O8

Full Tt Provided by ERIC.
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APPENDIX H

TABLES OF PERCENTILE RANGES OF SCORES FOR ALL PACKETS
OF ARTICLES
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PERCENTILE RANGES FOR ARTICLES IN PACKET I

DIFFERENCE ERTWEEN
MEAN CONCEPT
CONSISTENCY AND

MEAN TERMINOLOGY

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE ~NSISTENCY — COWSISTENCY

CONSISTLNCY

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 L
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 ITI

DIFFERENCE BETWEEN
MEAN CONCEPT
CONSISTENCY AND
MEAN TERMINOLOGY

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE GNSTSTENCY  CONSISTENCY

~ 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 T
51.0 - 60.9 2 o) 0
61.0 - go.9 1 0 1
7T1.0 - 80.9 1 () 0
81.0 - 90.¢ 0 0 0
91.0 - 100 0 0 0
/
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PERCENTILE RANGES FOR ARTICLES IN PACKET III

DIFFERENCE BETWEEN

MFAN CONCEPT
MEAN CONCEPT MEAN TERMINOLOGY  oONSISTRNGY AND

PERCENTILE oNSTSTENCY ~— CONSISTENCY MEAY TERMINOLOGY
CONSISTENCY

13
12

o XoReleReloXoXoXoRoXe)

10.
20.
30.
4o.
50.
60.

0.

0.
90.
100

\O 0~3 OWJ1 =0 O
PRPHFHFHEERHO
'R [ T T (N SR DN B B B |
oWVVVOOWOWOWVO
=
OHOHOFHIHOO
oJoJoloNolodoNoNo
OHOHOWKRINO O

PERCENTILE RANGES FOR ARTICLES IN PACKET IV

DIFFERENCE BETWEEN

MEAN CONCEPT
MEAN CONCEPT MEAN TERMINOLOGY CONSISTENCY AND

PERCENTILE ~oNoTSTENCY — CONSISTENCY VEAN TEEMINOLOGY
CONSISTENCY

0.0 = 0.9 0 7 0

1.0 - 10.9 0 16 C
11.0 - 20.9 0 1 1
21.0 - 30.9 5 1 7
31.0 - 40.9 g 0 5
11.0 - 50.9 0 9
51.0 - 60.9 h 0 2
1.0 - go.g 1 0 1
71.0 - 80.9 0 0 0
81.0 - 90.9 0 0 0
91.0 - 100 0 0 0

ERIC | 261 262
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PERCENTILE RANGES FOR ARTICLES IN PACKET V

DIFFERENCE BEWTEEN
MEAN COI'CEPT
CONSISTENCY AND

MEAN TERMINOLOGY

o MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE oneTsmiNGY — CONSISTENCY

CONSISTENCY

0.0 = 0.9 0 16 0

1.0 - 10.9 0 9 0
11.0 - 20.9 2 0 3
21.0 - 30.9 5 0 5
31.0 - 40.9 10 0 10
Li1.0 - 50.9 5 0 4
51.0 - 60.9 1 o) 1
61.0 - T70.9 2 G 2
71.0 - 80.9 0 0 C
81.0 - 90.0 0 o) 0
91.0 - 100 0 0 0

PERCENTILE RANGES FOR ARTICLES IN PACKET VI

DIFFERENCE PETWELN
MEAN CONCEPT
CONSISTENCY AND

MEAN TERMINOLOGY
CONSISTENCY

o __ MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE ~oNsTe™ENCY — CONSISTENCY

11
12

PRFRPRPHREERRRO
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PERCENTILE RANGES FOR ARTICLES IN PACKET VII

DIFFERENCE BEWTEEN
MEAN CCNCEPT
CONSTISTENGCY AND
MEAN TERMINOLOGY

N MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE o nSTSTENCY — CONSISTENCY

CONSTSTENCY

0.0 - 0.9 0 7 o)

1.0 - 10.9 0 16 0
11.0 - 20.9 2 2 2
21.0 - 30.9 Y 0 10
31.0 - 40.9 7 0 6
h1.,0 - 50.9 9 0 L
51.0 =~ 60.9 2 0 2
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 VIII

DIFFERENCE BETWEEN
MEAN CONCEPT
CONSISTENCY AND

MEAN TERMINOLOGY

MEAN CONCEPT MEAN TERMINOLOGY
PERCENTILE onoTSTENCY  CONSISTENCY

CONSISTENCY
0.0 - 0.9 0 5 0
1.0 - 10.9 0 18 0
11.0 - 20.9 It 2 6
21,0 - 30.9 9 0 9
ﬁl‘o - 40.9 7 0 6
1.0 - 50.9 4 0 3
51.0 - 60.9 0 o) 0
61.0 = 70.9 0 o) 0
71..0 - 80.9 1 0 1
8.0 - 90.9 0 0 0
91.0 - 100 o) o) 0
o 263
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PERCENTILE RANGES FOR ARTICLES IN PACKEl IX

DIFFERENCE oETWEEIT

MEAN COUCEPT

CONSISTENCY CONSISTENCY MEAN TERMINOLOGY
CONSISTENCY
0.0 = 0.9 0 14 0
1.0 - 10.9 0 10 0
11.0 - 20.9 1 1 3
21,0 - 30.9 11 0 13
31.0 - 40.9 8 0 I
41.0 - 50.9 2 0 2
51.0 - 60.9 3 0 3
61.0 - 70.9 o) 0 0
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 X
DIFFERENCE BETWEEN
, : MEAN CONCEPT
PERCENTILE %gﬁglggggg§T MEégNg§§¥§§SEOGY CONSISTENCY AND
+ MEAN TERMINOLOGY
COHSISTENCY
0.0 - 0.9 0 17 O
1.0 - 10.9 0 8 0
11.0 - 20.9 1 0 D
21.0 -~ 30.9 6 0 5
31.0 - 40.9 10 0 11
41.0 - 50.9 3 0 3
51.0 - 60.9 5 0 l
61.0 - 70.9 0 ¢ 0
71.0 - 80.9 0 C 0
81.0 - 90.9 0 0 0
91.0 - 100 0 .0 0
264
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PERCE.TTILE RANGES FOR ARTICLES IN PACKET XI

DIFFFRRENCE BETWEEN
MrAN CONCEPT
CONSISTENCY AND
MEAN TERMINOLOGY

MEAN CONCEPT LEAN TERMINOLOGY
PERCENTTLE ~~ysTsTENCY — CONSISTENCY

CONSISTENCY

0.0 - 0.9 C 10 o)
1.0 - 10.9 0 15 o)
11.0 - 20.9 2 0 3
21.0 - 30.9 7 0 8
1.0 - 40.9 9 0 8
Li,0 - 50.9 6 0 5
51.0 - 60.9 1 0 1
61.0 - 70.9 0 0 0
71.0 - 80.9 0 0 0
31.0 - 90.0 o) 0 O
91.0 = 100 0 0 0

PERCENTILE RANGES FOR ARTICLES IN PACKET XII

DIFFERENCE BETWEEN

- MEAN CONCEPT
PERCENTIIE MEAN CONCEFT MEAN TERMINOLOGY CON§£STE5C$ AID

CONSISTENCY  CONSISTENCY MEAN TERMTNOLOGY
CONSTISTENCY
0.0 - 0.9 0 14 0
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 0 7
hi.o - 50.9 4 0 1
51.0 - 60.9 3 0 2
61.0 - 70.9 1 0 1
71.0 - 80.9 0 0 0
81.0 ~ 90.9 0 0 0
01..0 - 100 0 C 0
265
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PERCENTILE RANCES FOR ARTICLES IN PACKET XIIT

DIFFERENCE BETWEEN

IEAN CONCEPL

CONSISTENCY CONSISTENCY MEAN TERMINOLOGY
CONSISTENCY
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PERCENTILE RANGES FOR ARTICLES IN PACKET XIV

DIFFERENCE BETWEEN
MEAN CONCEPT
CONSISTENCY AND

MEAN TERMINOLOGY

. MEAN CONCEPT MEAN TER:INOLOGY
PERCENTILE nysTeTENCY ~ CONSISTENCY

CONSISTENCY
0.0 = 0.9 0 7 0
1.0 = 10.9 0 15 0

11.0 - 20.9 1 3 3

21.0 - 30.9 4 0 L

31.0 - X0.9 7 0 8

I1.C - 50.9 10 0 8

51.0 - 60.9 2 0 2

61.0 - 70.9 0 0 0

7..0 = 80.9 1 0 0

81.0 - 90.9 0 0 0

91.0 - 100 0 0 0
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PERCENTITE RANGES FOR ARTICLES IN PACKET XV

DIFFERENCE BETWEEN
MEAN COICEPT
CONSISTENCY AIND

MEAN TERMINOLOGY

 MEAN CONCEPT MEAN TERMINOLOGY
FERCENTILE oneTSTENCY — CONSISTENCY

CONSISTENCY
0.0 - 0.9 0 8 0
1.0 - 10.9 0 16 0
11.0 - 20.9 0 1 0
21.0 - 30.9 1 0 2
31.0 - 40.9 3 0 7
41,0 - 50.9 12 0 9
51.0 - 60.9 8 0 7
61.0 - 70.9 1 0 0
71..0 - 80.9 0 0 0
81L.0 - 90.0 0 0 0
91.0 - 100 0 0 0

PERCENTILE RANGES FOR ARTICLES IN PACKET XVI

DIFFERENCE BETWEEN

MEAN CONCEPT MEAN TERMINOLOGY MEAN CONCEPT

PERCENTILE GrSISTENCY  CONSISTENCY Mg§§5%§§§§§éngg
CONSISTENCY

0.0 = 0.9 0 13 0

1.0 - 10.9 0 11 0
11.0 = 20.9 1 1 1
21.0 - 30.9 > 0 2
31.0 - 10.9 8 0 10
11.0 - 50.9 9 0 9

1.0 ~ 60.9 3 0 2
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
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PERCENTILE RANGES FOR ARTICLES IN PACLET XV11

DIFFERENCE BLETWEEN
MEAN CONCEPT
CONSIGSTENCY AND

MEAN TERMINOLOGY
CONSISTENCY

MEAN CONCEPT MEAN TERMINOLOGY

FERCENTILE ‘noNSTSTENCY ~ CONSISTENCY
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PERCENTILE RANGES FOR ARTICLES IN PACKET XVII1I

DIFFERENCE EETWEEN
MEAN CONCEPT
CONSISTENCY AND

MEAN TERMINOLOGY
| CONSISTENCY

. MEAN CONCEPT MEAN TERMINOLCGY
Pli: R :
RCENTILE CONSISTENCY CONSISTENCY
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PERCENTILE KANGES FOR ARTICLES 1IN PACKET XIX

DIFFERENCE PETVEEN

| | — A MEAN CONCEFT

CONSISTENCY CONJSISTENCY MEAN TERMINOLOGY
CONSISTENCY
0.0 = 0.9 0 7 0
1.0 - 10.9 0 14 0
11.0 = 20.9 0 b 3
21.0 - 30.9 3 C It
31.0 - 40.9 12 0 12
41,0 - 50.9 5 . 0 2
51.0 - 6009 5 0 )'I‘
61.0 = 79.9 0 0 0
71.0 - 80.9 0 0 0
81.0 - 90.0 0 0 0
91.0 = loC 0 0 0

PERCENTILE RANGES FOR ARTICLES IN PACKET XX

DIFFERENCE BETWEEN

MEAN CONCEPT
opROENTILE MEAN CONCEPT MEAN TERMINCTOGY 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 Ik 0 5
ﬁl.o - 40.9 10 0 "10
1.0 = 50.9 6 0 1\
51.0 - 60.9 2 0 2
61.0 - 70.9 0 0 0
71.0 - 80.9 o) 0 0
81.0 - 90.9 0 0 0
91.0 - 10C D 0 0
<269
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PERCENTILE RANGES FOR ARTICLES IN PACKET XXI

DIFFERENCE BETWLIEN

‘MEAN CONCLPT
PERCENTILE MEAN CONCEPT MEAN TERMINOLOGY CONISISTENCY AND

CONSISTENCY  CONSISTENCY VAN, TERMINOLOGY
CONSISTENCY
0.0 - 6.9 0 11 0
1.0 - 10.9 0 1p 1
11.0 - 20.9 0 0 1
21.0 - 30.9 6 > 7
31.0 - 10.9 10 0 7
L1.0 - 50.9 5 0 6
51.0 - 6009 )'i' O 3
61.0 - 70.9 o) 0 0
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 XXII
DIFFERENCE BETWEEN
MEAN CONCEPT
PERCENTILE %g%glg%g§§§T ME@gNg§§¥§§8§OGY CONSISTENCY AND
C MEAN TERMINOLOGY
CONSTSTENCY
0.0 = 0.9 0 6 0
1.0 = 10.9 0 16 1
1.0 - 20.9 l 3 2
21.0 - 30.9 6 0 8
31.0 - 40.9 10 o) 3
Ll.0 - 50.9 6 0 5
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
270
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APPENDIX 1
GLOSSARY

Concept: A generalized idea of a class of objects;
a general idea or understanding especially one
derived from specific 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 things; a ccllection of things that share
common characteristics.

Verbal: Of, pertaining to, cr assoclated with words; in this

study, this word is not used in the sense of the
spoken word, the word "oral" is used for spoken words.
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