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Toward a Computer-Generated
Subject Validation File:
Feasibility and Usefulness

Lois Mai Chan and Diane Vizine-Goetiz

Responding to the fact that the library community has long recognized the
need for improved efficiency and reliability in subject authority control, we
explored the feasibility of automatically creating a subject heading validation
file by scanning the OCLC Online Computer Library Center, Inc. Online
Union Catalog (OLUC). The premises were, first, that although the file
would not be exhaustive, it would contain the majority of frequently used
headings, and second, the predicted level of accuracy in the file would be
high. In approach, we focused on finding the density and distribution of
assigned headings and the relationship, if any, between density and error
rate. We analyzed a sample file of Library of Congress-assigned headings
from the OCLC Subject Headings Corrections database. The results of the
study showed that (1) frequency of use and number of headings at a given
rate of use are in inverse relationship; (2) a small number of headings with
high frequencies of use accounts for a majority of total use, while a large
proportion shows very low frequency of use; (3) topical headings account for
about two-thirds of assigned headings; and (4) error and obsolescence rates
are both low, and both are ininverse relationship to the frequency of heading
use. We concluded that an automatically generated subject heading file is
indeed feasible. Such a file would be useful for various purposes: to verify
subject heading strings constructed by catalogers, to update subject headings
in eatalog maintenance, and to validate subject headings during retrospec-
tive conversion.

Because subject heading validation re- ~ Center, Inc., have already reduced the
quires extensive manual effort, subject need forsome manual corrections, mainly
authority control has long been one of the  those involving predictable and mechani-
most labor-intensive and costly operations  cal errors, such as spelling. But there are
in library cataloging. Automatic error de-  many types of errors these mechanisms do
tection and correction mechanisms devel-  not catch. A subject validation file—that
oped by OCLC Online Computer Library  is, a list of valid headings and heading
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strings that exist in a large catalog data-
base such as the OCLC Online Union
Catalog (OLUC) or the Library of Con-
gress MARC (MAchine Readable Cata-
loging) database (LC MARC)-—would
make subject authority control much
more efficient.

In former years, when the Library of
Congress (LC) subject headings system
was largely enumerative, Library of Con-
gress Subject Headings (LCSH) served as
a fairly effective subject validation file in
spite of the fact that certain categories of
headings were designated “nonprinted”
and so did not appear in the list. Today,
however, mainly because of how far the
system has moved toward synthesis, list-
ings in LCSH account for only a small
percentage of the heading strings actually
assigned to bibliographic records. Cur-
rently, many libraries rely on the online or
print version of LCSH for subject author-
ity control. LCSH is an indispensable tool,
but its usefulness is limited by its nonenu-
merative nature. Accordingly, many in the
profession have long felt the need for a
more nearly complete subject validation
file. In fact, one of the major recommen-
dations from the Subject Subdivisions
Conference held in 1991 called for the
expansion of the LC subject authority file
to include subject heading strings not cur-
rently listed in LCSH (Recommendations
1992), and three years later the Subject
Authority File Task Group of the Coop-
erative Cataloging Council also recom-
mended the creation of a subject valida-
tion file (Cooperative 1994).

An ideal subject validation file would
contain all properly formulated subject
headings in current use—in other words,
itwould be exhaustive and error-free. One
method for developing such a file would
be first to list all assigned subject headings
appearing on bibliographic records and
then to correct all the errors such a list
would necessarily contain. Even if done
centrally, the effort required would be
prohibitively large at the initial stage and
very high for maintenance. One must con-
clude, therefore, that a complete list of
subject heading strings without errors is
an impractical ideal. An altemative to an
exhaustive subject validation file with

many errors might be a smaller but relatively
error-free file made up of unique heading
strings that have been used frequently and
account for a large proportion of usage.

HYPOTHESES

For such a tool to be possible, however,
several assumptions pertaining to head-
ings would have to hold. These are:

1. that frequency of use varies among
headings, with some headings used
over and over, and some very seldom;

2. that errors congregate at the low
ranges of frequency of use; and

3. that a point exists at which errors
occur at an unacceptable rate.

If investigation proved these assump-
tions valid, then the removal of headings
below the point of unacceptability should
leave a highly accurate subject validation
file that could prove a useful and cost-ef-
fective professional tool.

Accordingly, OCLC’s Office of Re-
search funded a project to explore the
feasibility of automatically generating a
relatively error-free subject validation
file that would contain all headings that
had been used more than a very few
times. We would examine, first, the dis-
tribution of assigned headings based on
frequency of occurrence, and second, the
relationship, if any, between frequency of
use and error rate.

METHODS

DATA COLLECTION

The Subject Heading Corrections data-
base, developed to correct subject head-
ing errors in the OLUC, was the source of
headings for this project. The database
contains an entry for each unique, com-
plete subject heading used in biblio-
graphic records loaded into the OCLC
system through November 1992 (more
than 4 million headings). A 1% sample of
the headings assigned by LC was ex-
tracted from the database for further
processing and examination. The sample
came to 20,473 headings.

The records in the test file were ana-
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TABLE 1
SAMPLE DATABASE
HEADINGS AND POSTINGS IN DESCENDING ORDER BY FREQUENCY OF USE

Headings Postings
Headings Postings

Frequency Count Cum.Ct %o Cum. % Count Cum. Ct. %o Cum. %
> 500 3 3 001 0.01 1,730 1,730 2.86 2.86
401-500 3 6 0.01 0.03 1,257 2,987 2.08 4.94
301-400 4 10 0.02 0.05 1,264 4,251 2.09 7.03
201-300 10 20  0.05 0.10 2,356 6,607 3.90 10.93
101-200 28 48 014 0.23 3,771 10,378 6.24 17.17
51-100 74 122 0.36 0.60 5,215 15,593 8.63 25.80
46— 50 17 139  0.08 0.68 810 16,403 1.34 27.14
41— 45 22 161 0.11 0.79 956 17,359 1.58 28.72
36~ 40 28 189  0.14 0.92 1,056 18,415 1.75 30.47
31- 35 35 224 0.17 1.09 1,171 19,586 1.94 32.41
26~ 30 47 271 0.23 1.32 1,310 20,896 2.17 34.58
21~ 25 82 353 0.40 1.72 1,854 22,750 3.07 37.65
16— 20 115 468 0.56 2.29 2,058 24,808 3.41 41.06
11- 15 246 714 1.20 3.49 3,095 27,903 5.12 46.18
6- 10 792 1,506 3.87 7.36 5,959 33,862 9.86 56.04
3- 5 1,876 3,382 9.16 16.52 6,874 40,736 11.38 67.42
2 2,588 5970 12.64 29.16 5,176 45,912 8.57 75.99

1 14,503 20,473 70.84 100.00 14,503 60,415 24.01 100.00

100.00

lyzed on two main parameters, distribu-
tion of headings by frequency of use and
heading errors at various frequencies. The
crux of the investigation was mapping er-
ror rates against the frequency distribu-
tion; also, to gain additional relevant in-
formation, supplemental analyses were
carried out both before and after this

mapping.

DATA ANALYSIS

The density and distribution of the sample
of LC-assigned headings were deter-
mined by statistical analysis. The first step
in the investigation was to determine, for
each heading, how many times it ap-
peared in the sample; then the headings
were divided into groups according to fre-
quency of use. The number of postings, or
occurrences, for each frequency group—
that is, the total frequency of assignment
of all the headings in the group—was also
tabulated. The results are shown in table 1.
The left side of table 1, labeled “Head-

ings,” shows the density of sample head-
ings by categories of frequency of use in
descending order. The columns labeled
“Headings count” and “%” give the num-
ber and percentage of headings in each
category of frequency ranging from 500 or
greater to 1. Three of the headings in the
sample file have been assigned to biblio-
graphic records in the OCLC database
more than 500 times, and more than
14,500 have been assigned only 1 time
each. The heading count shows an inverse
relation to frequency of use; the lower the
frequency, the greater the number of
headings. The most frequently assigned
headings from the sample file are Art,
American—Exhibitions (assigned 611
times), India—Politics and govern-
ment—1919-1947 (assigned 567 times),
and Family—Religious life (assigned
552 times).

The right side of table 1, labeled “Post-
ings,” shows the distribution of postings
calculated by multiplying the number of
headings by frequency. A small number of
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TABLE 2
DISTRIBUTION OF HEADINGS BY MARC TAG
MARC Tag Number of Headings Percentage Cum. Freq.
600 2,356 11.51 2,356
610 1,145 5.59 3,501
611 26 0.13 3,527
630 156 0.76 3,683
650 13,653 66.69 17,336
651 3,137 15.32 20,473

headings account for a high percentage of
use. Compare the top 122 headings (head-
ings assigned more than 50 times) that
account for about 25% of total heading
usage with the more than 14,500 headings
assigned 1 time each that account for ap-
proximately 25% of usage at the lower
frequency levels.

The distribution of the sample of
unique LC-assigned headings by MARC
tag was also determined. The results,
given in table 2, show that the largest
number of headings are topical headings
(MARC 650), followed in descending or-
der by geographic name headings (MARC
651), personal name headings (MARC
600), corporate name headings (MARC
610), uniform titles (MARC 630), and
headings for meetings (MARC 611).

To determine the extent of overlap be-
tween headings appearing in LCSH and
the subject heading strings assigned to
bibliographic records, a count was made
of the number of assigned headings with
a trequency of 2 or higher that matched
exactly those found in LCSH.

EVALUATION OF HEADINGS
Details of the methods used in evaluating the
sample headings are given in a previously
published paper (Chan and Vizine-Goetz
1997) and are briefly summarized here.
The file of sample headings was or-
dered by MARC tag, frequency of occur-
rence of the headings, and the heading
strings sorted alphabetically within fre-
quency. The entry for each heading also
included an OCLC number for a biblio-
graphic record in which the heading ap-
peared, the most recent date from the
MARC fixed field element, “date entered

on file,” and a sequential ID number. The
following example shows these elements for
the heading Art, American—Exhibitions.

MARC Tag: 650

Frequency: 611

Heading string: Art, American $x
Exhibitions

OCLC#: 26855900

Date: 1992

ID number: 1589967

In the second stage of the project, we
tested the relationship, if any, between
the frequency of use and error rate. The
heart of the investigation was to test for
accuracy and to calculate error rates at
various levels of frequency of assignment.
In order to determine the validity of the
headings, each heading had to be evalu-
ated according to the terminology estab-
lished in LCSH or the name authority file
and the policies for combining elements
in a heading. Because of the large size of
the sample, it was decided to focus first on
headings with higher frequencies of use.
A preliminary analysis of those headings
used 3 or more times each (a total of 3,382
headings), confirmed the supposition that
errors indeed increased as heading use
declined. Subsequently, 2,588 headings
used twice each were added. This brought
the working sample to 5,970. Time and
labor constraints allowed examination of
only a subset of the headings that were
used once each.

Each of the 5,970 headings in the
working sample was examined manually
for correct MARC tagging, terminology,
syntax, spelling, punctuation, capitaliza-
tion, etc., according to the standards and
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Example 1

630 Bible. $p N.T. $p Epistles of Paul $x Criticism, interpretation, etc. $x History 8y Early church, ca.

30-600

Element in heading

Authority tools

630, $p, $Rf $x, $x, $y )
Bible. $p N.T. $p Epistles of Paul
Criticism, interpretation, etc. \
History >

USMARC formats
Name autharity file

/ Free-Floating Subdivisions
< Subject (.‘acafﬁging Manual

Early church, ca. 30-600 / \
Example 2
650 Happiness $x Religious life $x Christianity $x Sermons
Element in heading Authority tools
650, $x, $x, $x USMARC formats
Happiness LCSH
Religious life LCSH
Christianity Free-Floating Subdivisions
Sermons Subject Cataloging Manual

Figure 1. Headings with Verification Procedure.

authority files in the following list:
e USMARC formats for authority data
and for bibliographic data
e LCSH [both the print version and the
LCXR (SUB]ECTS) file in LOCIS (Li-
brary of Congress Information System)]
¢ Authority records in the name author-
ity file in LOCIS
e Free-Floating Subdivisions: An Alpha-
betical Index (Library of Congress 1989-)
o Subject Cataloging Manual: Subject
Headings (Library of Congress 1984-)
¢ Revised Library of Congress Subject
Headings (Library of Congress 1991)
* Anglo-American Cataloguing Rules, 2d
edition, 1988 revision (AACR2R 1988)
In a typical case, a given heading was
first checked to see whether the field tag
and subfield codes conformed to US-
MARC formats. The heading was then
checked in LCSH or the name authority
file, depending on whether it was a topical
or name heading. A heading was consid-
ered valid at this point if no mechanical
errors were found in coding, punctuation,
capitalization, spacing, etc., and the entire
heading or string, including subdivisions,
matched one in the name authority file, in
LCXR, or in the 16th edition (1993) of
LCSH. The 16th edition of LCSH was
used as the cutoff point because the cutoff
date of the sample was November 1992.
The remaining headings were further

evaluated with the tools listed above and
analyzed in consultation with the Catalog-
ing Policy and Support Office staff at LC.
Two examples of verification proce-
dures are shown here. In the first case, the
heading is valid. In the second case, the
subdivision $x Religious life was incor-
rectly applied. The appropriate subdivi-
sion under a topical main heading is $x
Religious aspects (see figure 1).

CATEGORIZATION OF INVALID HEADINGS
Headings can be invalid because they con-
tain actual errors or because they are ob-
solete in whole or in part. Through refer-
ences from old to new forms,
obsolescence is less detrimental to re-
trieval than outright error; it was thus
deemed important to distinguish the two.
Invalid headings were characterized as
either “incorrect” or “obsolete,” with
headings containing both incorrect and
obsolete elements classed with the for-
mer. All invalid headings were also sorted
according to heading type as described in
the earlier paper (Chan and Vizine-Goetz
1997). Variations within each category and
examples are also given in the earlier paper.
In the spring of 1995 when the data
were being analyzed, each heading that
was identified as incorrect or obsolete was
checked in the LOCI (the bibliographic
file in the LOCIS database) in the LC
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MARC database to determine whether
the error or obsolete element had been
corrected or updated since the sample
was collected. This was done for the pur-
pose of determining the extent of mainte-
nance of assigned subject headings in the
LC MARC bibliographic database.

After the analysis of headings with a fre-
quency of 2 or higher was completed, a
subset of headings with a frequency of use
of 1, consisting of 3,472 headings (repre-
senting 23.93% of the total sample of 14,503
headings) was examined and analyzed as a
test of the validity of the findings from the
earlier sample. Errors in the subset were
also characterized as incorrect or obsolete,
and their numbers extrapolated as an esti-
mate of the situation in the 14,503 fre-
quency-1 headings in the full test sample.

RESULTS

Two files figure in the summary that fol-
lows. One was the full test file of 20,473
headings, i.e., the 1% random sample of
LC-assigned headlngs in OCLC’s Subject
Headings Correction database. The other,
called the working file, was made up of the
5,970 headings in that file that had been
used more than once. The cutoff date for
both was November 1992.

The analysis of heading and posting
relationships, presented in tables 1 and 2,
is based on the full test file. The analyses
of invalid headings, presented in tables
3-10, are based on the working file.

DISTRIBUTION OF SAMPLE HEADINGS

The data shown in table 1 support the first
hypothesis that frequency of use varies
among headings, with a small number of
headings accounting for a large percent-
age of usage. Headings that were used
only once or twice account for the largest
number. The heading count shows an in-
verse relation to frequency of use; the
lower the frequency, the greater the num-
ber of headings. The higher frequency
categories are sparsely populated, and
there is greater density in the categories
of low frequencies.

The inverse relationship between
heading count and frequency of use is

illustrated by the following:

e 3 headings were assigned more than
500 times each, represent ()nly 0.01%
of the sample, but account for 2.86%
of total usage.

e 122 headings were assigned more
than 50 times each, represent only
0.6% of the sample, but account for
25.81% of total usage.

o 714 headings were assigned more
than 10 times each, represent only
3.49% of the sample, but account for
46.19% of total usage.

¢ 1,506 headings were assigned more than
5 times each, represent 7.36% of the sam-
ple, but account for 56.05% of total usage.

e 3,382 headings were assigned 3 or more
times each, represent 16.52% of the sam-
ple, but account for 67.43% of total usage.

e 5,970 headings were assigned 2 or more
times each, represent 29.16% of the sam-
ple, but account for 75.99% of total usage.

e In contrast, 14,503 headings (almost
71% of the total number of assigned
headings in the sample) were used only
once each. However, they account for
only 24.01% of the total usage.

Topical headings made up two-thirds
of the full test file and 71% of the working
file, with personal and geographic name
headings sharing most of the remainder in
each file (see table 2).

OVERLAP BETWEEN LCSH AND
LC-ASSIGNED SUBJECT HEADING
STRINGS

Table 3 shows the overlap between LCSH
and the sample headings in the working
file. Only 777—just over 13%—appear in
LCSH as such. Of these, topical headings
show the greatest degree of overlap
(13.94%), with personal name headings
coming next (12.74%). Most of the over-
lapped personal name headings were
those for individual families, which are
enumerated in LCSH. The low rate of
overlap between LCSH and name head-
ings was due to the fact that most name
headings, especially those for persons,
corporate bodies, and jurisdictions, are
maintained in the name authority file.
The data indicate that in assigning sub-
ject headings, catalogers seldom derive
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TABLE 3
OVERLAP BETWEEN ASSIGNED HEADINGS AND LCSH
Type of Headings Number of Sample Headings* Headings Matching LCSH %
600 463 59 12,74
610 181 10 5.52
611 0 0 0.00
630 39 4 10.26
650 4,233 590 13.94
651 1.054 114 10.82
Total 5,970 777 13.02

* Headings with frequency of use of 2 and above

headings exclusively from LCSH. Most
name headings are based on name author-
ity records, and over 85% of the topical
headings must be synthesized.

INVALID HEADINGS

When the validation process was com-
pleted, it was found that 294 (4.92% of the
5,970 headings that were tested) were in-
valid, as shown in table 4. Headings con-
sidered invalid were classed as “incorrect”
or “obsolete” with validity ratios figured
according to the sum of the two. Among
the 294 invalid headings, 76 (1.27% of the
total working sample) were incorrect and
218 (3.65%) were obsolete. Thus, among
the invalid headings, incorrect headings
accounted for approximately one-fourth
of the total, and about three-quarters
were obsolete headings.

Analyzed by type of heading, uniform
titles and corporate name headings
showed the highest rate of invalid head-
ings, at 17.95% and 13.26% respectively.
These were followed by geographic name
headings (8.35%), personal name head-
ings (4.97%), and topical headings
(3.59%). There were no headings for
meetings in the sample. It might be im-
portant that over 70% of the headings in
the working file were topical headings, of
which fewer than 1% were incorrect and
only 2.62% were obsolete, for a total inva-
lidity rate of 3.59%. Table 4 shows the
distribution as well as data on corrections
in the LC MARC database during the
time the study was underway.

Table 5 contains a summary of the dis-
tribution of invalid headings by frequency

of use. It was found that errors do indeed
accumulate at the lower levels of fre-
quency of assignment. Obsolete headings
were distributed over a wider range of
frequencies of assignment.

No incorrect headings were identified
among those with a frequency of use of 11
or higher, and only 7 in the set of headings
that were assigned 3 times each. There
was then a substantial jump to 58 in the
headings assigned twice each.

On the other hand, obsolete headings
were spread among headings with high
frequency of use as well as among those
with low frequency. Among those with a
frequency higher than 20, a heading with
a posting of 258 and one with a posting of
99 were both found to be obsolete. The
remaining 216 obsolete headings oc-
curred among those with frequencies of
2-20, again with a dramatic increase at
frequency 2.

INCORRECT HEADINGS

Focusing on errors, table 6 contains a
summary of incorrect headings with 2 or
more postings. A total of 76 headings were
found to contain errors.

The largest number of errors occured
among topical headings, with a total of 41.
Geographic name headings contained
the second largest number of errors, with
a total of 27. There were 8 incorrect cor-
porate name headings, and 2 errors were
detected among unitorm titles. No errors
were found among personal name head-
ings, and there were no headings for
meetings in the sample with a posting
greater than 1.

The data in table 6 show that errors
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TABLE 4
SUMMARY OF INVALID HEADINGS BY TAG
HEADINGS WITH A FREQUENCY OF USE OF TwoO OR HIGHER

Total Total Invalid

Number Number Number Number Invalid Headings

of of Incorrect of Obsolete of Invalid Headings Corrected
Sample Incorrect Headings Obsolete Headings Invalid Headings Corrected —1995

Tag  Headings Headings (%)  Headings (%)  Headings (%) —1995 (%)

600 463 0 0.00 23 4.97 23 4,97 6 26.09
610 181 6 3.31 18 9.94 24 13.26 6 25.00
611 0 0 0.00 0 0.00 0 0.00 0 0.00
630 39 2 5.13 5 12.82 7 17.95 3 42.86
650 4,233 41 0,97 111 2.62 152 3.59 48 31.58
651 1,054 27 2.56 61 5.79 88 8.35 43 48.86
Total 5,970 76 1.27 218 3.65 294 4.92 106 36.05

congregated among the headings with
lower frequencies of use. Fifty-eight of
the 76 incorrect headings occurred in the
set of headings with a frequency of 2,
Table 7 shows the cumulative ratio of
incorrect headings at each frequency of

use. The first four columns present the
figures relating to the sample database
derived from table 1. The fifth column
gives the number of incorrect headings at
each frequency of use. The sixth and sev-
enth columns show the cumulative incor-

TABLE 5
SUMMARY OF INVALID HEADINGS BY FREQUENCY OF USE
Invalid
Number of Number of Number of Number of Headings
Sample Incorrect Obsolete Tnvalid Corrected—
.Frequency .. Headings  Headings Headings Headings 1995
2 21 353 2 2
20 28 1] 1 1
19 12
18 22 1 1 1
17 26 2 2
16 27 1 1
15 28
14 36 2 1
13 53 1 1
12 63
11 66
10 96 1 2 3 2
9 124 1 2 3 2
8 138 2 8 10 2
7 175 4 4 2
6 259 1 5 6 4
5 352 2 14 16 7
4 542 4 15 19 7
3 9082 7 34 41 20
2 2,588 58 124 182 57
Total 5,970 76 218 294 106
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TABLE 6
SUMMARY OF INCORRECT HEADINGS
Number of Number of Errors
Sample Incorrect  Corrected
Freguency  Headings 600 610 611 630 650 651 Headings —1995
> 21 353
20 28
19 12
18 22,
17 26
16 27
15 28
14 36
13 53
12 63
11 66
10 96 1 1
9 124 1 1 1
8 138 1 1 2 1
7 175
6 259 1 1 1
5 352 1 1 2 1
4 542 3 1 4 1
3 982 1 4 2 7 2
2 2,588 4 2 31 21 58 12
Total 5,970 0 6 0 2 41 27 76 19

rect headings count and percentage. For
example, headings with a frequency of 6
and above contained a total of 5 (0.33%)
incorrect headings, and those with a fre-
quency of 3 and above contained a total of
18 (0.53%) incorrect headings. The last
column is the inverse of column 7 and
shows the accuracy rate; in other words,
headings with a frequency of 6 or above
have an accuracy rate of 99.67%, and
those with a frequency of 3 or above have
an accuracy rate of 99.47%.

The data also show that, except for a
slight variation at the frequency of 8, the
cumulative error rate increased steadily
from 0% to 1.27% as the frequency of use
decreased from 15 to 2.

The follow-up analysis of the subset of
headings with a frequency of use of 1
showed a dramatic increase in the cumu-
lative error rate, at 3.24% for headings in
all frequency ranges; in other words, an
accuracy rate of 96.76%.

OBSOLETE HEADINGS

Table 8 contains a summary of obsolete
headings among headings with 2 or more
postings. A total of 218 headings were
found to be obsolete at the time the test
database was generated.

The largest number of obsolete ele-
ments occurred among topical headings,
with a total of 111. Geographic name
headings contained the second largest
number of errors, with a total of 61. There
were 23 obsolete headings among per-
sonal name headings, and corporate name
headings contained 18 obsolete headings.
Five obsolete headings were found among
uniform titles. There were no headings for
meetings with a posting greater than 1.

The data in table 8 show that obsolete
headings also congregated among the
headings with lower frequencies of use.
There were only 3 obsolete headings
among headings with a frequency of 20 or
above, while 124 of the 218 obsolete head-
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TABLE 7
RATIO OF INCORRECT HEADINGS
Total Tatal Total Tatal
# of Sample Sample # of Incorrect Incorrect
Sample  Headings— Headings— Incorrect Headings— Headings— Accuracy
Frequency _ Headings Cum. Ct. Cum. % Headings Cum. Ct. Cum. % Rate

> 25 271 271 1.32
21-25 82 353 1.72
16-20 115 468 2.29

11-15 246 714 3.49 0.00 100.00

10 96 810 3.96 1 1 0.12 99.88

9 124 934 4.56 1 2 0.21 99.79

8 138 1,072 5.24 2 4 0.37 99.63

7 175 1,247 6.09 4 0,32 99.68

6 259 1,506 7.36 1 5 0.33 99.67

5 352 1,858 9.08 2 7 0.38 99.62

4 542 2,400 11.72 4 11 0.46 99.54

3 982 3,382 16.52 7 18 0.53 99.47

2 2,588 5,970 29.16 58 76 1.27 98.73

ings occurred among headings with a fre-
quency of 2.

Table 9 shows the cumulative ratio of
obsolete headings at each frequency of
use. The first four columns present the
figures relating to the sample database
derived from table 1. The fifth column
gives the number of obsolete headings at
each frequency of use. The sixth and sev-
enth columns show the cumulative obso-
lete headings count and percentage. For
example, headings with a frequency of 6
and above contained a total of 31 (2.06%)
obsolete headings, and those with a fre-
quency of 3 and above contained a total of
94 (2.78%) obsolete headings. The last
column is the inverse of column 7, show-
ing the currency rate. In other words,
headings with a frequency of 6 and above
had a currency rate of 97.94%, and head-
ings with a frequency of 3 or above
showed a currency rate of 97.29%.

The data also show that, with slight
variations, the cumulative obsolescence
rate increased steadily from 0.37% to
3.65% as the frequency of use decreased
from greater than 25 to 2.

The follow-up analysis of the subset of
headings with a frequency of use of 1
showed a dramatic increase in the cumu-
lative obsolescence rate, at 9.82%, for
headings in all frequency ranges—in

other words, a currency rate of 90.18%.

VALIDITY RATIOS

As shown in table 10, the validity ratio of
a file made up of headings assigned more
than 25 times each could be expected to
be 99.63%. This ratio drops slowly as
headings with lower frequencies of as-
signment are added, to 97.04% for a file
of headings assigned four or more times
each. Adding headings assigned three
times each brings the ratio to 96.69%, and
adding those assigned twice each brings it
t0 95.08%. An estimate (Chan and Vizine-
Goetz 1997), based on the sample of 5,970
headings studied in this project plus a
subset consisting of 3,472 headings (ap-
proximately 25%) in the frequency-1 set,
indicated a cumulative invalidity rate of
9.16%, which means that the validity rate
for an exhaustive file might be about 91%.

SUBSEQUENT CORRECTION AND
UPDATING OF INVALID HEADINGS

In the spring of 1995, two and a half years
after the cutoff date of the file from which
the test sample was drawn, each heading
identified as incorrect or obsolete was
checked in LOCI (the bibliographic file in
the LOCIS database) to determine
whether it had been corrected or updated.
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TABLE 8
SUMMARY OF OBSOLETE HEADINGS

Total # Total # Obsolete
of of  Headings
Sample MARC MARC MARC MARC MARC MARC Obsolete Updated—
Frequency Headings 600 610 611 630 650 651 Headings 1995

2 259 11

258 1 1 1
31-257 212
30 3
29 16
28 9
27 10
26 9
25 10
24 10
23 20
22 22 1 1
21 20
20 28 1 b 1
19 12
18 22 1 1 1
17 26 1 1 2
16 27 1 1
15 28
14 36 2 2 1
13 53 1
12 63
11 66
10 96 1 1 2 2
9 124 1 1 2 1
8 138 1 3 4 8 1
7 175 2 2 4 2
6 259 1 2 2 5 3
5 352 i 10 3 14 6
4 542 il 1 9 4 15 6
3 982 4 3 2 16 9 34 18
2 2,588 14 13 2 63 32 124 45

Total 5,970 23 18 0 5 111 61 218 87




56/ LRTS e 42(1) ¢ Chan and Vizine-Goetz

TABLE 9
RATIO OF OBSOLETE HEADINGS
Total Total Total Total
#of Sample Sample #of Obsolete Obsolete
Sample  Headings— Headings— Obsolete Headings— Headings— Currency
Frequeney Headings  Cum. Ct. Cum. % Headings  Cum, Ct. Cum. % Rate
> 25 271 271 1.32 1 1 0.37 99.63
21-25 82 353 1.72 1 0.57 99.43
16-20 115 468 2,29 5 7 1.50 98,50
11-15 246 714 3.49 3 10 1.40 98.60
10 96 810 3.96 2 12 148 98.52
9 124 934 4.56 2 14 1.50 98.50
8 138 1,072 5.24 8 22 2.05 97.95
7 175 1,247 6.09 4 26 2.09 97.91
6 259 1,506 7.36 5 31 2.06 97.94
5 352 1,858 9.08 14 45 2.42 97.58
4 549 2,400 11.72 15 60 2.50 97.50
3 982 3,382 16.52 34 94 2.78 97.22
2 2,588 5.970 29.16 124 218 3.65 96.35

It was found that 106 of the 294 invalid
headings had been corrected or updated, 19
from the incorrect list and 87 from the ob-
solete list. Figures on corrections along with
type-of-heading and frequency of use infor-
mation are given in tables 4-6 and 8.

SUMMARY OF RESULTS

The results of this research can be sum-
marized as follows:

1. Distribution of subject headings as-
signed to bibliographic records by
frequency of use: frequency of use
and number of headings at a given
rate of use were in inverse relation-
ship; the higher the frequency of use,
the smaller the number of headings
in the set, and vice versa.

2. Relationship between number of
headings and total use: a small number
of headings accounted for a majority of
total use. A large proportion of head-
ings show low frequency of use.

3. Distribution by type of subject head-
ings assigned to bibliographic re-
cords: approximately  two-thirds
(66.69%) of headings assigned to bib-
liographic records were topical head-
ings. The remaining one-third con-
sists of name headings and uniform
titles.

4. Error rate: in the sample, headings
with a frequency of 11 or above
showed no errors. Headings with a
frequency of 2 or higher had a total
error rate of 1.27%.

5. Obsolescence rate: in the sample,
headings with a frequency of 21 or
above had an obsolescence rate of
0.57%. Headings with a frequency of
2 or higher showed a total obsoles-
cence rate of 3.65%.

6. Relationship between frequency of use
and error rate: the cumulative error
rate was in inverse relationship to fre-
quency of use; the lower the frequency
of use, the higher the error rate.

7. Relationship between frequency of
use and obsolescence rate: the cumu-
lative obsolescence rate was in in-
verse relationship to frequency of
use; the lower the frequency of use,
the hlgher the obsolescence rate.

CONCLUSION

Based on the findings, we conclude that it
would be feasible to generate a subject
validation file automatically with a rela-
tively low error and obsolescence rate,
which could be used to validate a majority
of subject headings assigned to biblio-
graphic records. Our results led us to draw
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TABLE 10
SUMMARY
Headings Postings
Total Total Total Total
Sample Total Incorrect Obsolete Invalid  Total Combined
Headings Sample Headings Headings Headings Invalid  Ratio of Total Total
Cum. Ct. Headings Cum Cum, Cum. Headings  Valid Postings  Postings
Frequency Cum. %  Ct. Ct. Ct.  Cum.% Headings Cum Ct. Cum. %
> 25 271 1.32 1 1 0.37 99.63 20,896 34.59
21-25 353 1.72 2 0.57 99.43 22,750 37.66
16-20 468 2.29 7 7 1.50 98.50 24,808 41,06
11-15 714 3.49 10 10 1.40 08.60 27,903 46.19
10 810 3.96 1 12 13 1.60 98.40 28,863 47.77
9 934 456 2 14 16 1.71 98.29 29,979 49.62
8 1,072 5.24 4 22 26 2.43 97.57 31,083 51.45
7 1,247 6.09 4 26 30 2,41 97.59 32,308 53.48
6 1,506 7.36 5 31 36 2.39 97.61 33,862 56.05
5 1,858 9.08 7 45 52 2.80 97.20 35,622 58.96
4 2,400 11.72 11 60 71 2.96 97.04 37,790 62.55
3 3,382 16.52 18 94 112 3.31 96.69 40,736 67.43
2 5,970 29.16 76 218 294 492 95.08 45912 75.99
1 20473 100.00 60.415  100.00

several conclusions regarding the attrib-
utes of validation files of various levels of
exhaustivity. In considering these conclu-
sions, however, it should be noted that the
error and obsolescence rates that were
uncovered were based on subject head-
ings extracted from bibliographic records.
Filters such as the OCLC error detection
and correction program could reduce the
number of errors and obsolete elements
in the validation file, thus raising validity
ratios above those predicted by the study
results. Another factor worthy of notice is
that the file tested was static for the dura-
tion of the study, and that during the two
and a half years of the study about a third
of the invalid headings had been cor-
rected in the LC MARC database.

Based on the data, subject validation
files of various sizes reflecting different
validity rates might be generated. For
example:
®  99.43% validity: such a file would total

approximately 35,000 headings with fre-
quency of use of 21 or higher, and would
account for over one-third of total use in
the LC MARC database. Its obsoles-
cence rate would be 0.57%, but it
would have no incorrect headings.

*  98.29% validity: such a file would to-
tal approximately 93,000 headings
that had been used 9 or more times,
and would account for almost half of
total use. Its error rate would be 0.2%
and its obsolescence rate 1.5%.

*  96.5% validity: such a file would con-
tain all headings used 3 or more times
and would total approximately
340,000 headings. Its error rate would
be about 0.5% and its obsolescence
rate less than 3%. This file would ac-
count for approximately two-thirds of
total use.

* 95.1% validity: such a file would in-
clude headings used twice or more,
and would total almost 600,000 head-
ings. Its error rate would be 1.27%
and its obsolescence rate 3.65%. It
would account for approximately
three-quarters of total usage.

* ca 91% validity: if all unique subject
headings extracted from the biblio-
graphic records in the MARC data-
base were added, invalidity would in-
crease considerably, to approximately
9%—almost certainly too high a rate
to be acceptable. Note that this valid-
ity estimate is less reliable than those
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for frequency sets 2 and higher, be-
cause it is based on a sample of about
a quarter of the sample headings in
the frequency-1 set.

ADVANTAGES AND DRAWBACKS

It a subject validation file were automat-
ically generated along the lines visualized
here, at whatever validity rate policy dic-
tates, it would have many advantages over
currently available sources for subject
authority control.

1. The file would contain complete sub-
ject heading strings; thus, the strings
would include free-floating subdivi-
sions as well as geographic subdivi-
sions.

2. The file would contain all types of
headings, including name headings.

3. There would be no additional cost for
the creation of subject heading
strings in the file, because they would
be by-products of subject cataloging.

4. Quality would be high. Each heading
would have been constructed or veri-
fied repeatedly during the cataloging
process by human effort, so inaccu-
racy would be minimized.

5. Minimal intellectual effort would be
required for maintenance. Both the
generation and maintenance of the
subject validation file could be per-
formed by the computer. Because
maintenance of subject heading strings
is constantly performed in the bibliog-
raphic database, the regularly regener-
ated subject validation file would be a
dynamic file, reflecting the corrections
and updates being done continuously
in LC’s bibliographic database.

There are several drawbacks to this ap-
proach. The file would not be exhaustive
because it would not contain all the subject
headings that have been assigned. It would
certainly not anticipate all possible combi-
nations. And, until their use builds up, head-
ing strings based on newly established head-
ings would not likely be included. On the
other hand, until the usage builds up, the
number of headings affected would be
small. Furthermore, heading strings based
on newly established headings would not

likely contain obsolete elements.

POSSIBLE IMPLEMENTATIONS

A subject validation file might be gener-
ated and displayed as a machine-readable
file, a CD-ROM, or in print format-—or
in some combination. The machine-read-
able file could be used in conjunction with
the electronic version of LCSH for auto-
matic validation or as a tool of consul-
tation in authority control and in original
or copy cataloging. A subject validation
file, with complete strings but without
cross references and notes, in CD-ROM
or print format could vary in scope: it
could contain all subject strings above a
certain frequency of use or it could be a
selected file, e.g., a file of the 50,000 most
frequently used subject heading strings.
Such a file would be virtually error free
and would have few obsolete headings.
Because it would represent the most fre-
quently written-about subjects, a selected
tile could be particularly useful to public
and small college libraries, or to under-
graduate libraries.

Other possible by-products might be
discipline-based subject validation files.
Such files could be extracted according to
the class numbers (based on Detwey Deci-
mal Classification or LC Classification
numbers) that are associated with the sub-
ject heading strings appearing in the bib-
liographic records. These products could
be very useful not only to subject catalog-
ers in specialized fields but as aids in on-
line retrieval in specific subject areas.

POTENTIAL USES OF A SUBJECT
VALIDATION FILE

As a supplement and complement to
LCSH, a subject validation file containing
complete strings might help facilitate
cataloging, bibliographic database man-
agement and maintenance (retwspective
and routine), authority file management
and maintenance (Chan 1991), as well as
have additional uses.

In the area of cataloging, a subject vali-
dation file would be useful both in original
and copy cataloging.

Original cataloging. Because over
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85% of the subject headings assigned to
cataloging records do not appear in
LCSH, the subject validation file would
be a better source of ready-made heading
strings. In original cataloging, subject
strings in the validation file could be used
as they appear, when appropriate, thus
minimizing efforts required in synthesiz-
ing subject heading strings. Furthermore,
these complete strings might be used:
¢ as models for constructing new strings
¢ as means for validating and verifying
headings and heading strings to en-
sure consistency
e as means of providing patterns for syn-
thesizing subject heading strings in-
volving free-floating subdivisions and
geographic subdivisions

Copy cataloging. In copy cataloging,
the heading strings in the subject valida-
tion file could be used to verify or update
the headings found in cataloging copy.

In the area of database management, a
subject validation file would be useful
both for retrospective conversion and for
current maintenance.

Retrospective conversion. The file
could be used as a means of verifying,
correcting, and updating subject headings
and strings in bibliographic records.

Current maintenance. The file could
be used for individual bibliographic re-
cord maintenance, as an aid in error de-
tection and correction. It could also be
used for collective maintenance:
® as an aid for adjusting local headings

to additions and changes made by LC
e as an aid in maintaining currency of

headings in existing bibliographic re-
cords

A subject validation file could be
equally useful in machine and manual
validation. For libraries and agencies that
have the capability of machine validation
(cf. Ludy 1985), complete subject heading
strings facilitate the matching of headings
in bibliographic records with those in the
validation file, thus reducing drastically
the number of headings requiring manual
validation. For libraries and agencies that
must rely on manual validation, the file
could serve either as a source for or model
of valid headings.

In the area of authority file manage-

ment and maintenance, a subject valida-

tion file would be useful at LC as a means

for facilitating the creation and revision of
headings and cross references. In local
maintenance, the file could serve:

e as a means of achieving consistency
and compatibility within the local da-
tabase

e as an aid in achieving consistency and
compatibility, if so desired, between
locally created headings and LC sub-
ject headings

e as a means for recording and docu-
menting conscious choices to differ
from LC practice
Finally, this file might be used as an

auxiliary tool for cataloging. If it were de-

cided to establish a regularly generated
subject validation file at approximately,
say, a 95% validity rate, this file could
serve as a guide to help catalogers avoid
the 5% invalid headings such a file would
be expected to contain. Probability charts,
perhaps different ones for errors and ob-
solescence, could indicate the likelihood
of error given the type of heading and the
frequency of use. The figures from this
study, for instance, show that uniform ti-
tles are particularly suspect, and that cor-
porate and geographic name headings
make a worse showing than personal
name headings, while topical headings
have a lower invalidity rate than other
heading types. The figures also show that,
overall, obsolete headings are almost three
times as common as headings that are incor-
rect on some other count. Some catalog
agencies, of course, might decide to accept

a given error rate in the interests of effi-

ciency. But for those that do not, prob-

ability-of-error charts could indicate to cata-
logers in which circumstances additional
validation work would be beneficial.

A RECOMMENDATION

Members of the profession have devoted
countless hours over the last several years
to considerations of how to achieve cost-
effective improvement in subject author-
ity control. The recommendations of the
Subject Authority File Task Group of the
Cooperative Cataloging Council (Coopera-
tive 1994) include the long-term strategy of
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developing automatic validation mecha-
nisms through the creation of subject
heading records and subdivision records
with appropriate coding to assist in the
validation of correct synthesis of heading
strings. Such a tool, when fully developed,
would be an ideal solution. Its implemen-
tation would require much effort and
time. As an alternative or a short-term
strategy for efficient and cost-effective sub-
ject authority control, the subject valida-
tion file proposed here might prove to be
viable.

Attention has centered on improving
and extending the coverage of existing
authority files, but projected costs have
been a deterrent to action. Our results
show that a major improvement can be
achieved, at reasonable cost, by reducing
the amount of manual review in subject
authority control and minimizing the ef-
fort involved in synthesizing heading
strings in original cataloging and in verify-
ing existing headings in copy cataloging.
Leading groups in the profession should
seriously consider whether an instrument
designed along the lines suggested should
be implemented and, if so, at what level
of frequency and accuracy.
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