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1., INTRODUCTION

experimental program in machine-assisted bibliographic control
undertakz=n by the New York State Library . This program was undertalep
for several reasons. First, the new library building on the |

South Mall will present catalog access problems, with Reader

and Technical Services separated at such distances that the one
publiec eard catalog will be inadequate. Second, it seems likely,

but has not yet been proven, that a single computer record may
substitute for a great number of present flles; efforts now being
spent on file maintenance and searches may be reduced with automation
Third, the long-range purpose of statewide information network
development will be alded by the construction of a NYSL bibliographic
data bank avallable for remote external access.

Investigations were undertaken to provide a basis for well-

catalog and on the most desirable forms of storage, access, and
display of information,
The twalprimary areas of investigation covered in this report
are:
1. A pilot conversion to machine-readable form of a portion
of the NYSL shelf list; the purpose of this conversion
process 1tself being the creation of a file of machine

readable records which can be searched by a computer under
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the control of a telecommunication computer terminal. The
purpose of the pillot conversion test 1s to determine costs
of conversion, and any unusual technical problems.

Experimentation with, and use of, the initial product of the

kW]
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pilot conversion in catalog searchlng. The purpose of the

search test is to determine technicaiwfeasibility of the

search process where a user must formulate a query as a

logical combination of alphabetic search words, a process far

different than the mental eye-braln scanning of entrles on

catalog cards,

The use of actual shelf 1list data in the experiment provided
a real environment for the conversion and therefore experimental
costs of conversion can be projected so that the cost of converting
the entire job can be computed.

The age of the shelf 1ist results in several methods having
been used in 1ts construction so about 35% of the shelflist
records are incomplete, In addition they are so messy in appearance
(fields crossed out or written-in what seems to be an indisceriminant
fashion) as to be confusing to the personnel involved in the
tagging, editing and keyboarding.* The only attributes the shelf-
list file might be considered to have with respect to a massive
retrospective conversion effort are: (a) 1% 1s organized logically
by subject area and, (b) the records needed for conversion are

easily separated from the file.

¥ The effort to complete the shelf-list records was deemedi too

expensive,




Assuming the experimental sample is representative of the
entire list, the shelflist consists of the following types of
records: L.C. cards (héZ)Qvader slip: ‘19%), NYSL original -
cataloging (9%), Serial Line Cards (10%), and various other types,
i.e., Short Original Cataloging on hand written or typed cards (163%).

During the course of the experimentation, a consulting group
from Inforonics, Inec., a firm with a substantial history in

library automation, was engaged to review progress.

1;1 Study Approach

The approach taken by Inforonies in this review was to
examine the ongoing NYSL experiments directed at key questions,
namely cost of input and search utility. For the conversion study
the results of the pllot test were analyzed and costs calculated
for each function of conversion. In the search investigation,
Inforonics helped desipgn the search experiments and the procedure
for the documentation as well as analyze the data obtained in
the experiment sesrches run by the NYSL staff.

The use cor microfilm to duplicate and distribute copiles
of the NYSL :atalog as a Remote Access Catalog was not included
in the experimentation. In any future plans however, it vremains
an alternative which shéuld be considered.

The primary end pf@duct of the investigation so far has been
an estimation of (1) the costs of conversion, and (2) the accuracy
of searching when compared to manual card searching. However
observation of the experimental apparatus and procedures yielded
a great amount of qualitative information, which should be useful

ERjk?ﬂ the longer range planning of NYSL automative activities.

IToxt Provided by ERI



This report, in additien to describing Inforonics' work,
also contains the results of the .JYSL in-house project starff
work, and s ould be considered a final report of the entire

conversion and searching project.




2. COHVERSIDN EXPERIIENT

2.1 Background

Estimating the costs and technical pr@blems involved in
converting the NYSL shelf iist to machine readable form for use
in a‘Remote Access Catalog is €0 cémplex that ghe observations
and measurements of an actual production test environment is
needed, To satlsfy this need, the NYSL staff carried out a
Fllot project to convert a segment of the NYSL shelf list. The
project had three main components: an in-house data preparation
effort, a contracted data tagging and keyboarding effort, and
an in-house EDP file validati@ﬁ and conversion effort. The project
was begun in the .fall of 1969 and had progressed to a stage where
proposals for tagging and keyboarding could be zolicited in November.
A contract was awarded shortly afterward. The bulk of the work on
this project was carried on during the year 1970, Its end product
was a file which was to be used as a test file for subsequent

experiments 1n searchling a Remote Access Catalog.



2.2 File Conversion Experiment Design

The procedure for converting the shelf list to machine
readable form was developed to adhere to several bLasie cuporimencni
design policies.,

1. The use of Dewey Class 550-599 as an experimental sample.
This sample was consldered representative of the total
shelf list, and was common enough in topic to allow good
search experimentation,®#

2. The use of two types of files of machine féadable‘data
elements in the converted file -- one a fully coded MARC II
and the second a modified HMARC II ;cntaining an abbreviated
1iét of elements.

These two types of files would allow experiments yielding

possible cost reductlon of coding a ﬁodified MARC II reccord.

If so, then experiments were needed to see how much its

search capability would be curtalled when compared to a

full MARC II record.

3. The use of three types of staff for manuscript preparation,
tagging. énd editing tasks: clerical, semi-professional, and
professional. The skills required 1in converting were
relatively unknown and allowing for the use of all types of
personnel would yield data useful in matching conversion
tasks to the skill levels of different llbrary personnel.

* In addition the subJect areas chosen for this conversion were
to be of use to the Science and Technology Section which did not
have a catalog of its own particular collection.

ERIC

IToxt Provided by ERI



2.3 Exgeriment Design Task

The following design tasks were carried out in preparation
for the pilot test conversion:

2.3.1 Encoding worksheet design

A worksheet was designed on which a copy of the shelf list
card could be affixed, The worksheet contalned spaces for
IMARC tag; and other Qataiaging information needed in the record.
A copy of a completed worksheet is shown in Figure 1,

2.3.2 M;;rmfilming”shglfwligt samg.e

The conventional method of duplicating library card files by
microfilming and Xerox Copyflo enlarging waé found to be the lowest
cost and least disruptive method to the library procedures. The
Xerox enlargements were to be Subsequently affixed to the
worksheets,

2.3.3 Tagging manual preparation

A tagging manual was developed by extracting pages from
the L.C. MARC Manual which contained the information which seemed
to be most usable.

There were two types of shelf list data entries: complete
category consisting of LC or N cards, called Category 1 and
incomplete éatalcging consisting of serials cards, order cards,
and misceilaﬁeaus incomplete cards called Category 2, Lach of
these samples (Category 1 and Category 2) were encoded in two
ways: Full MARC encoding# called Task I (to be done by the vendor)
and Modified MARC called Task II to be done by the NYSL tagging
staff. | |
¥Full MARC is a slight ﬁisn@mEPIEEGause Full MARC can only be
done with book in hand, not from catalog cards. Full IARC encoded
from catalog cards misses only an occasional fixed field however,

. Which we consider minor in this experiment or in any planned con-
version. ’




Thus there were four types of records possible in the
experiment, each with its own range of tags depending on the

extent of the cataloging available.

2.3. 4 Tagging staff training

" A tagging and editing staff was formed, to handle *the coding
of the source documents (3" x 5" paper slip copies of the
shelflist records stapled to the coding sheets), of six part-time
library science students from the State University of New York
at Albany and four full-time clerical employees. Each person
received approximately 1-1/2 days of training prior to their
tagging the source documents. This training period consisted of
practice tagging of Samﬁle L.C. cataloging records which were
speclally chosen to Jllustrate most TIARC variable and fixed
flelds and as many variations of these fields that might possibly

occur,

2.4 - Conversion Procedure

The following steps were used in the conversion process:
1. The xerox copies of tne shelf 1ist.were affixed to
the work sheets.

2. The warksheets were separated into groups by the NYSL
project staff. Task I documents contained those
worksheets to be both tagged and encoded by the vendor.
Task II documents contained the worksheets to be tagged by

the UYSL experimental project staff.



3. The Task I worksheets were sent to the vendor.
by, The Task II worksheets were éent to the experimental
project staff (library school students, YSL clerical,
and professional staff). The worksheets were taégedg
edited, and sent to the vendor for keyboarding.
5. The vendor tagged the Task I worksheets and then
-encoded both task I and II worksheets by the foll@wing
procedure:
a. The tagged worksheets were transcribed by typing
on an OCR typewriter.
b. The typed worksheets were read on an OCR sgaﬁnef
creating a magnetic tape of typed line images.
c. The OCR output was run thru a print out
program, which contained a simple validator, producing
a listing with error messages.
d. The listing was proofread and marked for editing.
e, Typed lines containing errors were retyped and
merged with the original file, replacing the incecorrect |
lines. |
f. The corrected file was processed to arrange it
in class order and to convert it to (1) a MARC IT
input format and (2) a BCD listing tape.
g. The BCD tape was listed, and the 1ist and the MARC

tape were delivered to N.Y.S.L.
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6. The tape delivered to NYSL was translated to the

Control Data character set and an iIYSL internal

format .

7. The translated ﬁépe was verified to assure that the
file conformed to the NYSL version of MARC., Invalid
records were deleted to be re~lnput by the vendor,
reprocessed through the NYSL validation aystem.

8.  The NYSL MARC tape was ‘converted to the form

which SUNY Biocommunication Network computer staff could

enter into 1its system.

10,



11,

2.5 Problems with the Experimental Operation

Many problems occurred in the conversion process which
had their root in the (1) lack of time to properly plan-experiments,
caused because of pressure tc'maka fiscal expenditure committments
‘and (2) Misrepresentation of capability on the part of the tagging
and keyboarding vendor. The net result of these problems was )
{l) a delay in schedule and (2) an obscuring of th: measurements
of parameters from which cost and productlion estimates could be

made.

2.5.1. N.Y.5.L. Project Control Problems
| Delays and reprocessing were caused by 1nadequate document
control procedures. Although the pil@é Dﬁefa%ian was experimental
and covered only a small fraction of the NYSL shelf list, the
actual numbers of documents, (approx. 20,000), batches (800),
1.aﬂd number of processing steps (approx. 10) were large enough
-to require striét Gsntréls. Microfilm was not inspected properly,
supplies (worksheets) ran out, inadequate backlog of work (due
to delays in microfilming deliveries) and lost batches of documents,
all contributed to excessive time spent in expediting, reprocessing,
and rescheduling, |
As well as possible, time spent in these acivities was removed
from the production time measuréd; but it is possible that some
nonproductive time was not accounted for which would affect the
accuracy of the data collected on labor time required to tag, edit,
and correct entries. .

2.5.2 Vendor Processing Control Problems

The vendor had inadequate file control, error detection, and

Q 7 _
£]{U:anuscript control procedures. Detecting errors, finding original

Full Tt Provided by ERIC.



12,

manuscript to be resubmitted, and genénal follow=-up was left

to the NYSL staff, contributing much to their administrative
workload. This effort was considerable because the Dewey vendor
did not~supply the specified printout in sequence so locating

records for checking was exceedingly difficult.

found so late 1n the project that the use of the errors to
correct tagging and editing procedures was impossible. The
taggers themselves did not have the benefit of learning
from these mlstakes.

2.5.3 Problems with non-LC cataloging procedures

Some entries in the shelf 1ist had items which were'difficulﬁ
to fit into the MARC II data item set. This is a real problem
however, and would occur even in a properly designed prcductian
system. Further study is required to determine whether these entries
will require being revised or recataloged.

2.5.4 Inadequate data base analysis

The lack of time for planning caused several hasty declslons
on the specifications of the Task I and Task II data bases, causing
problems in the resultant encoded data. The assignment of the
082 (LC DDC's number) tag to the NYSL Dewey number caused ambigulty
because 1ts structure 1s different from the LC suggested Dewey
number. The H90 (MARC) tag was used without its indlcator, which
caused the fleld to be meaningiesai Finally the holdings statement
fleld 901 (local data) was improperly designed so that computer

analysls of its contents would be exceedingly difficult. This
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last problem did not affect the production process, hovever,
because its implications were in future use of the data for
circulation control,

2.6 Experimental Results

The results obtained in the Conversion experiment consist
of a determination of a conversion cost per record, some
qualitative judgment about possible cost reduction, and an error
analysis of the encoded records,

2.6.1 Conversion cost per record of Task I records full MARC

The cost per record of the full MARC record was $1.65/record.

$3844,00 eliminating the setup and programming costs of $2194,00.

2.6.2 Conversion cost per record for Task IT records modified

MARC

The cost required by tha‘canversion process 1s estimated
to be $1.74/record, broken down into labor ($1.49), and computer
material and services costs ($.27). A breakdown of these costs
is shown in Table I.

In calculations to make the vendor costs and NYSL c@stsr
comparable, NYSL direct labor costs have been burdened with 100%
Dverﬁead for supervision, payroll benefits, facilitlies, and

technical support,

#* The president of the vendor company told us for a job the size
of the NYSL experiment (20,000 records) that the cost would be
apportioned 25% keyboarding, 12% verification, 15% scanning,
computer editing and conversion, and 48% overhead and fees. The
overhead and fee of 48% of the total 1s approximately 1309 of
the direct labor costs. We estimate the non~fee cost (overhead)
to be approximately 100%. . This assumption places the fee at
11%, whieh iz reasonable.
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2.6,3 Cost of conversion of the [IYSL Shelf List

The conversion of the entire shelf list would: require 128,000
man hours and $1,113,600 in total funds. A project of this
mégnitude carried out over a period of U years would require 18
full time staff. Carried out over 2 years it would require 36

full time starfrf.

2.6.4 Eggsibili@%es7fgrﬂqastﬁredggtign
The cost of conversion estimated 1s a realistic practical
flgure and will not decrease with increase in volume of titles

processed or with minor technical improvement of the system. The

possibilities for further reduction lie in three areas; the use

of format recognition, the availability of additional RECON records
from the Library of Congress, and the use of MARC records produced
by other libfaries.
2.6.4,1 Format recognition

The use of format recognition ﬁill probably reduce the cost
of conversion slightly. Typing costs are higher because it ls a
more difficult task. Some of the costs saved in tagging are
expended in additional editing. Potential cost savings are not
avallable from any published source, and in our opinion will not
exceed 10%. Data will be forthcoming from the Library of Congress

shortly comparing their costs of tagging vs. format recognition.



Task I

Vendor Cost

Task II

Function

NYSL tagging labor
NYSL revision labon
Vendor typing labor
Vendor verifyins lab@§

(proofreading)

Vendor Computer
NYSL material & services
Ilanuscript io;

Microfilm &
enlargement .08

«13

Xerox copy ﬁigi

Total Cost

Table I

Direct Cost
.26
.087
.27

Overhead
.26
.087
27

L
fond
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$3.80/record

.52
.17
.54

.26

$1.49

.16
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2.6.4,2 Library of Congress REprosective CONversion (RECON)

The use of RECON tapes from the Library of Congress will
involve only computer éxpense which is 10% of theﬁtétal, saving
90% of the total cost (all labor). Records can be converted at
a cost of $.16. The RECON tapes presently cover English language
imprints back to 1968, so it is reasonable to assume that
100,000 titles are already available in encoded form.
2.6.4,.3 Other 1ibraries machine records

A promising area of cost réduction is the use of encoded
records of other libraries. These records are being encoded by -
several groups in large quantitiésg and as time progresses, the
encoding formats are progressively closer and closer to being MARC
identical, At p%ésent there are 2.5 million records to be encoded
which probably would be useful. There would be adﬁitionai

computer programming and operating costs assoclated with'their

conversion, which we estimate to be $.10/record based on the use
¥

of 500,000 records. The computer conversion cost of such records
would be approximately $.26. In addition no data is avallable
which allows estimation of the percentage of the NYSL shelf 1ist
contained in these available encoded MARC files.

2.6.5 Conversion costs at other libraries

A telephone survey of other conversion projects was made, and
the following costs were obtained. These costs are not exactly
comparable to the experimental costs because (1) different methods
of accounting are used for overhead and computer costs and (2)

there are variations in the accuracy of the final product.
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NYSL Full .IARC Task I $1.65/record

NYSL Modified MARC Task 1.78/record

Library of Congress 2.96/record (exclusive of computer cost.
2nd Commercial Vendor 2.60/record

2,6.6. . Analysis of errors

One of the significant results of comparing the Remote Access
Catalog Conversion Project with other conversion efforts is the
relationship of encoding cost to percentage errors in the final
product. The data obtained were not accurate enough to compute
Quantitative relationships of cost to error percentages. however,
it was possible to compare the WYSL experiment with error data from
a second comnercial vendor, |

The tagging and typographic errors contained iﬁ the keyboarded
copy we have separated into two types, defined as follows:

Logical errors - those errors which can be detected but

nat corrected by a computer program of moderate
complexity, but without extensive dictionaries.

SpéllingWgerfg = errors in spelling of any string of

characters in an item including spacing and punctuation.

The errors at successive stagés of the two input processes .
are compared, expressed as a percentage.of MARC II records in

error. Some data‘'are not available.
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NYSL Experiment ($1.78/record) 2nd Commercial Vendor ($2.60/record.

logical  Spelling - ;Qgicé; Spelling
at keyboarding unknown . unknown _ at keyboarding oh "~ 30%

- after 1st edit 14.14% 143 after lst proof- 7
: reading & edit 1% 17

after NYSL -~ after 2nd proof- .
error analysis reading, checking o
and vendor and edit .07 .02%
re-edit 1.1% 148

We think this comparison is a useful one for it points out
that the difference between a véry good file and a file with
considerable typographic errors is one additional high quality
proofreading and editing pass which contributes approximately
50% increase in cost.

2.6.7 Effect of error on file usage

high, spelling errors oceurring in 14% of.the records encoded, only

abaut 2% of these errors could cause errors in tne remote access

catalog searching experiments®. These serious errors were contalned

in words in the elements botentially useful as search elements,

such as short title. The bulk of the nonserious errors wéré

punctuation, spacing or errors in flelds not likely to be searched.
Although the file error rate might be acceptable for machine

search purposes, in the use of a file in technical processing or

the production of printed catalogs, 14% error would be above that

acceptable by cataloging traditién; The only sévere shértccming

is really an esthetic one.

% This will bé.discussed in greater detall in Chapter 3 on Searching.
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A powerful concept which can be easily applied to a
machine system 1s the correction of a catal@g.filé based on
reports of errors from users. In a manner similar to the way
in which L.C. corrects and reprints its cards upon notification

from users, NYSL could correct its machine file. As long as the

experimental NYSL file is, we think) 1t can be edited every time
a user spots an error.

One can carry this line of reasoning through to the
conclusion that all systems no matter how accurate accept user
input for error correction. Séeaking loosely in a mathematical
SEDEE; 1t probably costs an infinite amount to create a large
file with zero error. As a corollary, each succeeding error
found costs more to find than its predecessor. 'IE seems
practical therefore to let the users find them.at some point, for
thelr effort costs nothing as it is a byproduct of their

searcliing activities.
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3. ON LINE SEARCH EXPERIIENTS .

The two concepts underlying the Remote Access Catalog

‘are "Remote" which means that access can be done at places remote

in and outside the library and "access" which implies that a
searching capability is available in the system. The problem
of "rem@tengss" i1s not a difficult one and many successful computer
systems exist which operate at a distance from thelr users connected
by tele-communications.

The problem of search is not simple however and there are

few’systems in operation on any large scale and none which can

perform in any demonstrable way what the proposed NYSL Remote

‘Access Catalog 1s supposed to do.

To investigate the unknowns in the proposed concept an .
experlimental program was carried out which allowed project
personnel to search the data base converted from the 550-599
sections of the NYSL Catalog by a var;ety of access points. This’
Searcé experimentation could be evaluated qualitatively from a
users point of view and also céuld be . compared to manual card
catalog searching.

3.1 Experimental Design Policy

The basic policy decision in ﬁhe design of the search
experiments was to use the Upstate Medical Center Biolledical
Communication Network (BCN) search system, This was a laudable
decision because much can be learned from this system without

any programmlng cost. Any possible disadvantages nf not being
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able to do exactly what one woﬁld like to are far outweigﬁed by

the cost saying estimated to be in the hundreds of thousands of
dollars. Any answers to questions one can't develop experimentally
may be arrived at analytically given measured values of experi-
ments perfafmed in those areas where one can.

The Blomedical Communication Network is a group of libraries
connected to a search center by telecommunication lines. The search
center located (at the time of the experiment) at the Upstate
Medical Center in Syracuse, New York, accepts all search requests
and displays results via IBM 2740 typewriter terminals. The
center's computer can also serve as a communication switghing‘mode
which allows Qﬁé library to communicate with another.

The use of the Upstate ledical Center search system, which
1s an on-line version of the IBI1 DOC PROC System, as an experimental
tool gives one the following capability. A machine file is
created where wards feprésenting authors (or more generally personal
and corporate names), titles, subjects, and the MARC fixed fields.are
stored in a computer memory. These data elements can be searched
in isolation or combined in a logiecal and, and/nct, or,
and/or combinations. Additionally a list of stop words is provided
80 that one does not need to concern himself with problems of
initlal articles or non-significant words.

The second expefimEﬂtal tool available to the project is the
NYSL manual card catalog containing the identical data. In this
form the titles can be searched by a set of access points
conslsting of the initial words of the author, title or subject
heading_! Given these experimental tools and the technical

requirements stated above the next step 1s to design an experimental
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search procedure which yields data on the utility of the remote
access catalog.

The general procedure followed in the selection and setup of
the data sample and d@cumentatiaﬁ of searching was as follows.

3.2 Erepgfatiqgﬁfor Experiment

-The preparation for the experiment included five tasks to
prepare data and personnel for the actual test searching.

These tasks were:

1. Train New York State'Library and Inforonics personnel to
be able to understand the capabilities of the Bliomedical
Communications System.

2. Convert 18,000 records, previously encoded from monographs
and serials of the New York State Library shelf 1ist into
the IMARC format, into the internal operating format of
the BCN system.

3. Develop experimental procedures for performing searches and
collecting and tabulating data.

4. Select a group of test search requests from requests
originated by 1ibraries in the New York State Interlibrary
loan (NYSILL) Network.

S; Assign responsibilities for various segmented analytical
and evaluation tasks to Inforonics personnel and the New
York State Library personnel.

6.7; Develop tools for evaluating the effectiveness of the search

results,
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3.2.1 Training of project personnel

New York State Librafy and Inforonics staff stuﬁied the
capabillties of the Biomedical Communications DPS system from
system manuals and by actual visitation to the Biomedical
Communications Center at Upstate lMedical in Syracuse. A small
subset of the 18,000 encoded shelf list records had been converted
to the Bi@medical internal format and by actual operation on
this small_éample the project personnel learned the command
language of the BCN system. Additicﬁal NYSL staff were taught to
use the BCN system by project personnel who haé acquired knowledge
first hand by ﬁisits to the Syracuse BCN facility.

There were two difficulties with iéarning to use the BCN
quéryélanguage; First, it 1s a general search system so thé
data base to be searched and printing optlions for successful
matches had to be specified with every query. Thuswith evary
guery there was more than just the search words to remember and
to key. Secondly, the search syntax was very rigid, Some
words and symbols had to be used in a spe~ified way. "option"
began each search. A semicolon ended each line, "end" ended
each search. Furthermore, each word to be searched had to he
ldentified by the searcher as personal name, corporate and
conference name, or subject and title word.

Nelther of thesc problems were insurméuﬂtable,.but they did

malce learning the BCN query language difficult.




3.2.2 Data base conversion

There were two steps to converting the data base to the
internal format used by the BCN=DPS system. The first step
was to determine which data fields and/or MARC subfields would
make the keyword indices for searching. In order to keep costs
down, NYSL had agreed to pay the rental for only one disk
pack. Unfortunately, although the amount of disk system needed
for the 18,000 record file could be predicted, there was no
means of predicting how many unique keywords the various data
fields would generate, nor how much disk storage the indices
would need. Therefore, it was decided to index a limited numbe
of fields, and as a result the disk pack was no where near
capaclty. With better storage prejections more fields could

have been indexed.

formatted data base. This was done by BCN personnel, The
conversion of the data base was checked by displaying records
in response to test queries.

When the conversion was deemed satisfactory the data
base was converted. The indexes were created, and were used
to produce keyword frequency lists. The indexed word had one
of three prefixes depending on the data field in which the-
word was found,. '@' for personal name used as author, added
entry, or subject added entry; '1' for corporate or conference
Name used as author, serles, or added entry; and 'blank' for
title and subject words. The word frequency lists were in

three sections according to prefix. Each section was arranged

24,
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alphabetically with the frequency of ocecurrence of the word in

the data base and with the count of documents in which the word

_appeared.

These printed indexes were necessary when formulating
a search. The user could determine if a word was indexed
as he puessed, for example as sublect or title; and if indexed,
in how many documents. This latter would help the user decide
1f he needed morc ind x terms to narrow the search, i.e., produce
fewer "hits", As helpful as these indexes were however, they
Implied an extra locok-up and extra time before the computer
search 1tself. It would have been more helpful to have the computer
do this lookup, and report if the word or combination of words was
indeed in the indexes and the frequency count. |

A master list of the complete data base would be needed
for evaluation so the 18,000 MARC records were sorted by Dewey
decimal number and printed,.

3.2.3 Assignment of analysis and evaluation tasks

The performance of the necessary searching, data collecting
and evaluation tasks during the experiment posed some difficult
scheduling and personnel assignment problems, which vere
further complicated by system failures and the early termination
of text searching. The plan involved the assignment of
personnel for the various tasks and the specification of

procedure for an experimental work flow.
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29.

3.2.3.1 Personnel:

Trere were three principal participants invclvéd in the
on-line search experiment:

1. A search coordinator who selected the requests, grouped
the requests, evaluated the computer searches, and when
necessary re-searched the computer searches. Robert Vines
was the search coordinator.

2. A search assistant who was under the direction of the search
coordinator, and who did most computer searches and some
comparative searches in the card catalog.

3. A tabulator, who kept tally sheets of all requests -nd computer
searches, and kept the search coordinator informed of what
types of searches had been done and which had not. Mary
Madden, of Inforonies, was the tabulator. Originally, the
search coordinator would determine why searches falled and
how these searchés should be re-=searched successfully. When
it became apparent that there was not enough time to re-search
requesté, the coordinator sent them to the tabulator, whose
task 1t became to determine why searches failled.

3.2.4 Selection of search requests

The searches were grouped into five types or categories. In
all cases 'A' group were those not found in the New York State
library card catalog.

a. Type I were presumed to be personal author and title requests.
b. Type II and II-~A were presumed to be Title Main Entry Requests.
c. Type III aﬁd III-A were presumed to be corporate and/or

© . Serles Entry Requests.
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32.

Type IV and IV=A are synthetic requests which were défived
from existing file records on the data base,.

Type V and V-A were presumed to be subject searches.

3.2.5 Procedure

the following steps:

1.

The search coordinator grouped all requests into one of four
categories (Type I, II, III, IV)f

The search coordinator numbered all requests.,

The search coordinator gave a group of requests to the search
assistant. 1In the beginning requests were author-title

only (Type I).

The search assistant searched each request on the BCN-DPS
system. He could re-search any request up to three times,
assuming each time the search is a syntactically correct
BCN=-DPS search with no spelling errors, This was the original
plan, time being of the utmost importance forced the abandon
of this, so that most searches had only one try.

The search coordinator evaluated each search, and

recorded his findings on the "search evaluation" sheet.
Searches were divided into three groups: éuccessfully
completed searéhesg successful searches with too many hits,
and unsuccessful searches. The search coordinator was to
record in a log book the status of each search. This was also

not done, because of the time element.
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11.

39.

Nothing further was done to successfully completed searches.
Sucecessful searches with too many hiﬁs were to be researched
on the computer by the search coordinator to determine
appropriate means of reducing the number of hits. This did
not really prove a rroblem.

Unsuccessful searches were sent to the tabulator, to determine
why they failed.

"Search Evaluation" sheets, hard-copy (from the terminal), and
copies of NYSILL requests were sent ﬁa the tabulator.

i. Unsuccessful searches, if there was a Dewey number

on the request which was within the required range, were to

be searched on the Dewey listing of the computer data base to
determine if the title was in the data base. . If the title

was in the data base, the manual search was to continue to
ascertain why the title was not retrieved. In all but one
case, the information from the Dewey listing, and the

ecmﬁuber search were sufficlent to determine why the search
had falled. If the title was not in the data base, the manual
search was to continue to determine why the title was not in
the data base,

11, Unsuccessful searches with!na Dewey number on the

réquest were to be searched in the public catalog to determine
if the title was indeed in the library, and 1f so, what the
Dewey number was. If the title was not in the library the

search ended. If the title was in the lilbrary but should
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13.

14,

3.2.6

ho,
have been in the data base, the search was to continue to
ascertain if the titli- was in the data base, and why was it
not retrieved; or 1f it was not in the data Ease, wﬁy not,
The results of these searches were to be recorded on the
"search evaluation" sheet. This is fact was not done, but
might be a good study to do.
Once the routines have been established, synthetic requests
(Type IV) were given to the search assistant. These, time
permitting, were searched in the Public Catalog first, and
then on the computer.
Searches for retrieval item experimentation were to be done
by the search coordinator. These were also to be done after the
basic routines were established. These were not done
due to the pressures of time.
Subject searches were also to be done, after the bulk of the
other searches were done. There were however no NYSL subjJect
reguests to be found.

Search effectiveness is defined as the percentage of requests

matched by entries in the data base which represents titles

actually desired. The numerical value of search effectiveness

varies with difficulty of search which in turn depends on type

of request, search logic and vocabulary used, etec,
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3.2.6.1 Search evaluation sheet
The test search data were recorded on a Search Evaluation
Sheet (Figure 1) in order to make subsequent analysis and

tabulation more convenient and to determine 1f the search was

'successful, A description of the Search Evaluation Sheet follows

along with.expéfience gained in using it. In 1ts mode of use
the tabulator (Madéen) would be able %o evaluate the searcﬁes
wlthout reference to the majority of NYSILL requests on the
machine file. Due to the pressure of time, the forms were not
always filled out completely; however the designated data fields
still determined which items to evaluate a search by.
Item 1% - "Type"

The searches were divided into four categories or types so

that in addition to measuring the effectiveness of the total

1. author title requésts from NYSILL "I"

2. title main eﬁtry requests from NYSILL "II"

3. corporate main entry requests from NYSILL "III"

b, searches of all types not from NYSILL but
simulated from entries known to be in the data
base "IV"

* Item numbers refer to figure 1.
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OTHER DIFFERENCES:

NO?

)
(77 e P i =
: EXPLANALION:

Figure 1



[E——

b3,

A fifth type "SubjJect" was provided for but not used because
of lack of time.## |

In additi@ﬁ each of the searches was catagorized according to
whether or not it was found in the public catalog, an "A" being
used to designate such if it was.
Item 2-Search MNumber

This item was devised to aid correlating NYSILL requests
and computer searches. At first one computer searehrrepresented
one NYSILL request, later several requests were included in one
computer search. As it turned out the Search Evaluation Sheet
became a cover sheet for a set of accompanying console printout
sheets,
Item 3=Date

Self explanatory, however it was found useful to ineclude
the time @f day of log on-log off of the search.
Item 4-Search Category

Monograph, Serial, Known item, and Search categories were

used to record other attributes of a request in addition to Item 1.

#% The BCN system was shut down during the course of the experiment
and summer vacations limited the labor which could be spent by

the searcher. The labor was deemed better spent 1n getting more
searches done rather than transcribing data about them on the
sheet, This of course shifted an unanticipated burden on the
evaluator (contractor) because most data had to be gathered from

the original documents.
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Item 5-Number of successful machine searches
Item 6-Number of unsuccessful machine searches

These items Péccraed the number of successful and
unsuccessful distinct searches accumulated for the reqﬁegts. Thesze
data give an 1ﬂdicatién, before careful review of the runsheet,’
as to how well the computer search fared.

Item 7-Record in machine file
Item 8=Entry record in card file

This data was collected only for unsuccessful searches
because if the search succeeded the record was in both files.
These two questions provided data for the évaluatian and follow up
of unsuccessful searches.

Item 9=Information present on request.

The entry on the NYSILL request was to bé transcribed onto
this form. In most instances the NYSILL request itself vas
attached to the evaluation sheet.

Item 10=Marc Field present on machine record.

The MARC elements on each machiné record matched was also
to be filled in by the search coordinator when he verified the
search results.

Item 11-MARC fields present on shelf list record.

This data was needed for verification .purposes. Also,
it revealed which records that shoula have been in the data file
were not. A public catalog search would help determine why the
record was not in the data base. Was it: not in 550-599 range,

new acquisition, member of lost batch, ete.
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Itém l2-Request access points exactly-liké machine record.
This question was designed to record the variation that

was found to exist between the request words and the machine

record words. It was thought to be one of the most important

items of experimental data to be collected. The design character

with incomplete or inaccurate data. The nature and possible kinds
of inaccuracies which might occur must be known.

Item 13-Explanation.

conditions and was mostly used for elaborating differences in
search words and machine search words.
3.2.6.2 Tally Sheet -

The Tally Sheet was used to summarize the data recorded on
the search evaluation sheets, and to feccrd additional information
about each request. The columns on the Tally Sheet included the
following items:

1. Reguest seafch ldentification.

The request searches were ldentified by both the request
number from the NYSILL requést, and the log in=log out time for
the search. If several requests Qére included in one computer
search the total time for the entire search is_shcwn divided by
the humber of searches to indicate an average time for each search.

2. Date of computer search.
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3. Total searches for this request.

This column recorded the number of times a search was made
for a single request. The experiment plan was to search each
a maximﬁm of three times if it was unsuccessful the first
and second time. However of the 645 searches made, only 60 were
second searches, and only 16 were third searches.

b, lonograph, Serial, Known Item, Subject.

This field was used to tally the request categories recorded
on the search evaluation sheet.

5. Request.

This column was used to tally the type of request data
appearing on the search evaluation sheet.

6. Record in Machine file, Record in Public Catalog.

This data was needed to determine whether an unsuccessful
search was Que to the fact that the title was not in the libraary
(Public Catalog) or had not been encoded into the maéhine files.
In many cases the fact that a search was successful, was sufficient
evidence to indicate 'yes' for both questions regardless of ‘
what the search evaluation sheet sald. Type III-A and type II-A
requests, which did not have Dewey numbers listed were unverifiable
without access to the Public Catalog andxﬁheréf@ré on the NYSILL
request were not tallied on these questions.

7. Information present én request.

These columns record which data éiements were on the NYSILL

Request.




h7.

8. Fields present on the machine record.

These columns record the data fields present on the .
bibliggraphig record. The Dewey list was the source of this
infafmatian.r

9. EeQuest access points = machine access points

If no, how do they difféf? This column summarizes the data
on the separate search evaluation sheets.

10. "Request access polnts searched"

The field recorded which data fields and how many words of
these fields were used in the computer search. Also, noted
hgre was the use of the special search features of the BCN
system. This information was taken from the computer hard copy.

11.  Total number of hits.

The number of documents which matched this search are

recorded in this column. In a multiple request search, the total

hits for all requests were not recorded in this column. Only

the number of hits that matched the search terms for the single

request were tallled.

12, Success
Suégégs means that the desired item was easlly identified
among the total number of items matched. No analysis of the
ratio of relevant to non—relevéﬂt matches was made.
13. Reason for failure,.
In the event that the search was unsuccessful, the tabulator

had to determine why. The possible reasons for failure are:




[

typing error (on the computer)

not on the data base |

search strategy

operator fumble (other than typing), e.g.,
inc@rfectlylf@rmulated search, omission of
'list' statement

terminal malfunection

system malfunction

request information misleading

-machine record incorrect

untracable (type III-A add II-2)
should have been retrieved? (The search

was systactleally correct and the record

was on the data base, but the search failed.)

48.
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Test Search and Evaluation

The search experimentation was carried out using the personnel,
! procedures, and forms just described and vielded good experimental
resuiﬁs. The BCH systen was understood to be an experimental tool
only, and its shortcomings while they aggravated the experimenter

somewhat,’ did not seriously affect the data collected.

3.3.1 Conclusions about search effectiveness

Table 3.2.6 is’'a display of the total results of Suegessful-
.and unsuccessful searches, and totals of errors which caused the
unsuccessful searches, These figures represent the search effective=
ness which could be expected if the BCH System were put into épergtiOH
searching NYSILL requests using the current experimental procedure.

At first glance it mlght seem that the use of the on-line

BCN system was a failure since the majority (52.5%) of the searches

were unsuccessful. See lines 2?2 and 3. However this is not really

the case because many unsuccessful searcies were due to failures

r——

which would be corrected in an operational system. The following

' analysis of the data, points out such errors and deséribes briefly
; what can be done about them along with specific tasks for further
j experinentation.
3.3.1.1 Untraceable searches
The NYSILL requests, which were not found in the public
f catalog, became "A" requests for the on=1line éXDéPimént;A done

of these "A" requests had a Dewey Decimal number on the JYSILL
requests, and therefore it was impossible to trace them accurately

in the Dewey ordered listing of the data base to see why they




failed. The search tabulator using Dewey Decimal Classification
classified the requests in an attenpt to trace these records to
determine why the search failed. Twenty-nine of the 86 requests
could be classified nearly unambiguously but even so they were
not found in the data béae listing even through a scan of several
Dewey classes bounding the classified ,J¥SILL request.

le conclude therefore these 86 untraceable searches are due
almost entlrely to the machine record not being on the data
base, and have assigned then to that error category.
3.3.1.2 Request record not on the data base

if the request record was not successfully retrieved, and
1f the Dewey number on the NYSILL request was not found on the
Dewey listing of the data base, then the record was assumed not
to be on the data base. Instances.did arise when the Dewey
number on the HYSILL request was incorrect, but these records
were retrieved, or another record with the given Dewey numbeyr
was listed in the Dewey Decimal listing of the data base. Tn
this latter case, two records with the same Dewey Decimal number,
the search tabulator had no means of détéfmining which record
had the incorrect Dewey number, so it was assumed the WNYSILL
request was correct,

The number of searches for which records are not in the file
is 155 combining the untraceable and those known not to be on
the file. In an operational system all the library's holdings

will be on the data base. The computer will not be asked to
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retrieve what is nbt inh the data base, unless for an agquisition
Support syster. Thus the percentage of unsuccessful Seavches due
td records -not Qﬂ.ﬁhe data base will not be as high as in this
experiment, unless the data pase is not keptrupit@ﬁdatei

The new measure of effectiveness excluding these 155 searches
is 62.5% succeséful and 37.5% unsuccessful,
3.3.1.3 Operator eyroprs

There were three types of operator errors - query typing
err@fsg search syntax errors, and search strategy errors.
3.3.1.3.1 Query typing errors

As the search assistant types a search in the ‘BCY Doc. Proc.
System command languag®, there is a chance he will make a typing
error. This was more likely to happen at the beginning of the
actual;test searching and continued until the operator became
more slilled. The number of failures due to operator typing was
3.3.1.3.2 Search syntax erré£§ |

As the search agssistant formulates and types the search,
there is a chance he would make an error in tne required syntax
of the search. For example, he might forget to ask that the
scaveh results be listed, or he might forget to speclfy the data
base to be searched, The number of failures due to improper
search syntax was 36 or 5.6%.
3.3.1.3.3 Search stratefy eyrors

The search assistant was not instructed as to the meaning
of type I, II, II-A, etc,, designations. Given a gféup éf requests
to search, he made hiSADWn inference as to what type of c¢itation

each fequest was ., and SﬂbSEﬁuEﬁth Fomad lnd e osasrmals 5 dbasm oo oo
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thils 1inference. In sone instances when the searech assistant's
inference was incorrect, the subsequent search strategy could
not possibly result in a successful search. In other instances,
incorrect inferences made no difference. The number of such
failures was 33 or 5.2%.
3.3.1.3.4 Effect of operator errors on search accuracy

The total number of operator errors were 106 which caused
a total of 15.6% of the searches to be in error. In an operational
system several factors would exist which would prevent such errors
and would correct those which were initially present so that they
would be eliminated by the tiue the sa2arch was completed.

First in an operational system the terminal query language
would be tallored to catalog searching so that it would be a
silmple console process not requiring tué memorizing of a series
of complex commands nor the typing of such search constants as
database name. This simpler lanpguapge would ellmluate a large number
of typlng and search specification errors.

Secondly an operational system would he staffed by *ibrary
personnel skilled in the refereince and search functlon, who
would beccme, after tralning, thoroughly familiar with the bas.
operation, and would make fewer conceptual errors.

Thirdly, a system desipgned specifically for search would
have terminal language diapgnoctics and feedback error messages
and comments so that logical errors which enter the system could
be presented to the searcher for correction. Also in an operational

system the correct portions of a modified query would not have to

- = s - % =Mma 0= 2 - - == s == 3
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Finally the search speed of an operational system would

ineffective results could be searched again with minimum
expenditure of time and effort.
3.3.1.4 Equipment errors

The equipnent failed during the testinm due to both soft-
ware'and hardware. For purposes of the experiment the errors
were categorized into terminal fallures and system failures,
3.3.1.4.1 Terminal failures

These fallures were primérily due to the fact that the
terminal used was a light duty one, and appeared never to have been
heavily enough used to work out 1ts mechanical difficulties.
Under the initial spurt of heavy use in the experimentation,
failures occurred which were thén.fiX?d. There were 17 failures
for a percentage of 2.7%.
3.3.1.4.,2 System failures

The software and hardware of the BCN systerm failed 36
tirnes for a rate of 5.64. The combined equipment fallure rate
was 8.3% which in an operation system could be overcome by
duplication of consoles, and repetitive searching. In all
commercial time sharing systems, tﬁe downtime is less than 1%
and the mean downtime interval is approximately ten minutes.
Alsc most systems have a "fail-safe" feature so that most
search queriés-and partlal results are saved and a search can
continue from where it left off.

If such procedures can be established to eliminate these

failures, then the search effectiveness is 937 successful and

: 1% unsuccessful.
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3.3.1.5

The remaining three reasons for unsuccessful searches can
not be solved by present known developments. In an operational
system, these are basic limitations and will contribute to error.
3.3.1.5.1. HMachine record incorrect

Thes2 failures are a result of the Input system used.

They should be analyzed further to determine if there is any
pattern amongst machine record errors. For example, are they
tagging errors, or keying errors. Are keying errors most likely
when inputing numbers? At this point in the experiment these
errors do effect the success rate, but in any future system for
the New York State Library machine records errors can be held to:
a minimum,

3.3.1.5.2 Requests information misleading

This was a particularly perplexing problem amongst reqﬁests
that appeared to be author title féquestsg but whieh turned out
to be requests for a member of a monograph series. Further
work should be done to design a search strategy whiech will
resolve many of these ambiguities automatically. Users should
also be encouraged to re-search requests, trying as many different
access points as possible, '
3.3.1.5.3 Should have been retrieved.

It was impossible to determine why one particular search
failed. The record was on the data base, the search was typed
correctly, the search was formulated correctly, and the terminal
Seemed to be working properly. This we would label unassignable

error which it would appear would occur in an operational system

| s @8 1t did in the experiment.
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3.3.2 Characteristics of requests and matches in the
on-line search experiment
During the experiment several data items were recorded to
discover how particular classes of requests matched. These
data are complled and tabulated in the following paragraphs
under the following topies:
a. The distribution of matches per successful request
'
search
b. Differences between request record and machine
catalog record
c. The distribution of the number of words used per
search
d. Data element usage
3.3.2.1 The Distribution of matches per successful search
Tabie 3.2.7.1 is a display of the number of documents
retrieved per successful search. The majority (74%) of the
searches retrieved only the desired document, 17% of the cases
retrieved the desired document and one additi@ﬁal document, and
5.3% of the searching cases retrieved the desired document and
two others,
In preparation for searching, it was decided five was a
tolerable number of hits, althcﬁgh only one of the five was
the désired item. These results show 1f the search was successful,
then it was very successful in terms of retrieving less than the

allowed five documents.



One must remember all cases were not successful, and the
above results may be only a portion of the pieture. The unsuccess-
ful searches which retrieved documents could also ke tallied, to
ascertaln 1f the majority of all searches retrieve only one
dDGumeﬁt; and 1f there is not a greater range in the number of
documents retrieved. Also, this number of matches 1s dependent on
file size s6 that if additional records were included, additional
non-relevant matches would be made, |
3.3.2.2 Request record v. machine record

The statistles on Table 3.2.7.2 show that differences did
exist between request records and machine records. There were
:difféPeﬂGES in 47.81% of all searches and there were no differences
in 22.97% of all searches. This finding corroborates what we
already know, nwrely that few library patrons will know the exact
catalog entry. Any query system designed for on-line searching
without the book in hand will need to bear this in mind.

It was not determined if the request record differed from
the machine record in 29.22% of the searches. It was assumed
that these cases would later be re-searched. These fequésts should
be re-searched until it can be determined whether or not the
request record is the same as the machine record.

The type IV requests had a high percentage of different
entr'es (38.63%) and a high percentage of incompleteness (61.36%),
because they were constructed to be misleading and often leading

words. were omitted from the request.




57.

Type I records had a high percentage of incomplete records
(or entries) 61.32%, because JYSILL requests often inelude only
the author's initials, instead of the full name. This did not
hinder retrieval. The surname and -initlals, in most cases,
uniquely identify the author,
3.3.2.3 The Distribution of the Words used per search
The majority (88%) of all searches used 1, 2, or 3 words
in a searc:., 'g' search words was an error in search syntax
on the part of the searcher, 23% used 1 word, 33% (the largest
group) used 2 words, and 32% used 3 words.
The range of words per search was Y4 for types III and IIIA,
5 for types I, II, IIA, and 8 for type 1V, Type IV, the synthetic
Searches, tended to use nore words probably because the sSearcher
was not sure what he was searching.
No particular number of words per search was used in a
majority of cases,
In caﬁclusi@ng no matter what type of request record is
being searched, the search system must allow for multiple word
Searches. Search algorithms should be based on from one to three

words nf the search request,
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3.3.3 Fercentage Data Hlements

Table 3.2.7.4 entitled "Percentage of Each Data Flements
Use 1n the On~Line Searches" 1s a tabulation of the ARC elements
used in the searches along with a tabulation of the use of the
BCN-DPS speclal search features, Tﬁé IMARC elements that were used
either alone or in combination with other HAEC elements are:
main entry, title, serial indicator, series, subject, general
note, and dissertation note. The BCN-DPS transaction search
allows one to spell the beginning of a word and punctuated with a
speclal symbol ($). This 1s useful in searching for inflected
forms. For example, one can search alternate, alteration,
alternatives by typing alter(é)_ A second Biomediral scarch fealure
that was used 1s the scan feature whereby one may search data
fields that were not automatically indexed by the BCN.DPS system.
Thus one may search the general note field for a report number, or
the dissertation note fields for indication that the document 1s
indeed a dissertation. |

As the table indicates the frequency of the use of MARC
eléménts depended very much on the type of request being searched.
The search assistant would infer from the NYSIL request that
he had a personal author citation, corporate author citation, etec,.
Pergonal author request (Type 1) was searched under main entry
ané title fields in 76.71% of the searches. Title main entry
(Type II) was searched under title in 71.25% of the searches.

Synthetic requests (Type IV) required the greatest diversity of



MARC data element categories. This is largely because the
synthetic requests were assimilated from a widerp range of data
fields than are liable to be in the HYSIL requests.

In general fixed field information was not used in any of

. the searches. The serial indicator is the exception to the

rule and it was used in 6.86 of all searches., It should bo kopt
in mind that there were not many serial entrieés included in
the data base, 1000 of the 18,000 records were serials. There-

fore successful searches of serial records were not as numerous

- as non-serial searches.

The BCN truncation feature was used in 1.7% of all searches.
The scan feature was used in 1.00% of all searches. It should
be noted that the scan feature was only used on data fields
non indexed automatically by BCN-DPS, It is costly to use the
scan feature, as 1t searches character by character. Therefore,
it is wise to avoid the scan feature whenever thére are other
possible search access points available. However, the utility
of such a feature and the truncation feature should be kept in mind.
It should be noted that many of the [ARC data fields were
not used in the searches. Some of these data fields are: imprint,
collation, edition, government printing office number, SBN number,
etc, Many of these fields are either incomplete or omitted in
the NYSiL request so that the search assistant might not have had
them in front of him when he made his request and therefore did

not use then.
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§ Section 3.3.4 Synthetic searches
Synthetic search requests were so named [or their methnd

of development. Catalog citations within the given Dewey
classification range were rewritten as citations without the
required NYSLL information. 1In other words they were rewritten
as vagué reference questions first encountered at the reference
desk before the séarch refinenent given HNYSLL requests. A total
of T4 synthetic search requests were searched By the Science

and Technology Division in the catalog, but only 50 were
‘searched by the search assistant 1n the machine data base so all
j statistics refer to the 50 searched in both files.

Synthetic Search Results

] . ,
i Found in both 19 38%

Found only in card cat. 3 5%

Found only in machine file 19 38%

3 ‘ Neither 9 18%
Overall the computer search fared much better than the human search.

! This is true desplte the fact that these vr ‘ue synthetic searches werc
searched by personnel from the Sclence and Technology divlisions,
who would be most famlliar with the subject area. No record

| was kept of how long each catalog card search lasted, or of
how many false starts were made before some answer, the correct

| title or no title, discovered. This information is available |

for the machine searches; only two of which were searched more

b than once, and one of these was not necessary. It is very likely

that the card catalog searched were tried more than once.
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It is a very rafe and valuable searcher who can solwe reference
questions with one try. On the other hand, the machine techniques
which although not well suited to library problems still had a
success rate of only one search of over three times that of
the (experienced) human searcher.

The card catalog was successful in 3 searches (6%) in
which the machine failed. It is interesting to note why the machlne
search failed. In the first case, the search assistant "and-ed"
three title words. Unfortunately one of these‘wards was in fact
not in the title, so the search failed due to an operator error,
The human searcher probably knew the anacronym included in the
title, and so had little trouble in the card éatalgg. In the
second case, the search aésistant searched on more of the series
entry than was indexed. Thils points up an improvement for future
systems: all series entries should be fully indexed. In the
third and last case, the author's surname was searched in the
general notes and not in the conternts notes, as it should have
been. This is an operator error. If he knew the surname was not
the main entry, but a note then he should have guessed that it
was a content note not a general note. Thus there were two operator
errors and one data bése limitation failure. 1Is is very likely
both operator errors would have been caught on a second search.
Improved indexing could be obtained through the use of a larger
file so that the entries could be found by query using any access

word.
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Aruitoxt provided by Eic:

In sum these three cases do not really prove *he card
catalog superior to the machine search strategies or files, but
rather shov problems that must be provided for in an on-going
library search system. The machine searches were farp more

Successful on only one.search than the card catalog searches.

[
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4. THE USE OF MODIFIED MARC RECORDS IN TH:
NYSL EXPERIMENTAL DATA BASE

The design of the conversion experiment provided for tuwo
types of encoded records. One a complete catalog record encoded
using a complete set of 1ARC IT tags, ang a seconﬂ'ccmplete
catalog record encadéd-using an abbreviated set of tags. The
iritent of experiment with an encoded file using abbreviated
tagging was to determine whetﬁer casts‘wculd be savéd converting
to such a file, and if so whether searching effectiveness would
be impaired using abbreviated tagging. In the conversion
experiment, two tasks were carried Gﬁt to create these files,
tagged records and Task II created records with abbreviated tagging.

§.1 Specification of Task II Tagging Elements

The file to be created in Task II differed from Ffully tagged
MARC II records in two general ways, one the record format and
character set were different, and two the data elements ineluded
in the record were different.

4.1.1 Differences in record format and character usage

The followlng list describes differences of the NYSL
Task II record from the standard L.C. MARC record (Task I record)
1. Task II records use the character set specified in Table 1,
No lower case alphabetic characters are useé.
2. The character "$" is used as the subfield delimiter, "E=" ig
~  used as the end of field mark, the two characters "E5" ape
used as the end of record mark.

3. Accent and diacritical marks are not used.



h,1.2 Differences in data elements in the Task TT records

(abbreviated tagging).

All indicators are blank except in fields

H_.I\

Field 1st Indicator end Indicator

fo]
H
=
=

o]
HESNO XNRO
o

041
100
110
111
260
oo
bio
hi1
505
2. The following fields are never present:
04o - 071
051 241
060 350
070

oo o

oG
5k
b

oo
TLD0 0 s
oA
b

o]
»
o]
=
P

3. The following subfields never occur:

050 subfield "B"
300 subfield "B" and "C",

b, In field 008

Character 22, Intellectual code must always be ¥,

Character 30, Festehrift indicator must always be 0.

; Character 31, Index indicator must always be 0,
Character 32, Main Entry indicator must always be 0,
Character 33, Fiction indlcator must always be 0.
Character 38, Modified record indicator must always be 0.
Character 39, Cataloging code must always be ¥.

" 5. Character 22 of the record leader is the completeness indicator.
f LC does not use this indicator.

| : I-record does not contain all bibliographic information.

: C-record has complete bibliographic information.

6. Character 23 of the record leader is Task indicator, LC
dégs not use this indicator.

1=Task 1
2=Task 2
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Data field 001 contains the HYSL Accession number, not the
LC~Card Number. This field is always 13 characters (Including
end of field mark) right justified and blank filled.

Data field 010 contains the LC=card number, LC does not use
this fleld. $a 1s the only subfield code. The indicators
are not used.

Data fleld 082 contains NYSL-Call Number, not the LC-Dewey
Decimal number. $a is the only subfield code and can occur
only once. The indicators are not used.

Data field 901 is the NYSL~-lloldings, LC does not use this

field.
$a - delimits the start of the data. ’

$¥ - separates each accession number from the holding
information,

The indlcators are not used, for example:
EE$A14@6780$53!1,51“05781$EC.2351MD§?82$EC.3%

Data field 902 1is the NYSL~Batch control field, and is

always present., LC does not use this field.

$a - 1s the only subfield code.

The indicators are blank. The data is a 2 diglt Batch

number, a 1 character Cataloging code ("A", or "C") and
an optional inventory code (if present 1t is "M", i.e.,
missing in last inventory). E

Field 008, character 28, the Government Publication
Indicator, is not like LC MARC. It contains:

o not a government document

federal

local

state

foreign

internation

Lol R ap sl o

Character 7 of the leader, the Bibliographic level is not
like LC IMARC. It contains:

moenograph
serial, with complete holdings listed
serial, with incomplete holdings listed

Winz




4,2 Experimental Results

The results of the conversion experiment showed that there
wvas no discernable difference in the cost of encoding either
the Task I or Task II fec@fds. Although it would seem that
there would be savings using the abbreviated tagging, the

following observations were made which support the finding:

4.2.2 Number of characters per record nearly equal for both

records
The number of characters per record saved by abbreviated

tagging was insignificant, Therefore all keyboarding, proof-

reading and data file correction costs were equlvalent.

h.2.3 Editing and tagging difficulties not related to

abbreviated tagging

The last remalning cost element, editing and tagging as it
turned out, 1s not reduced by an abbreviated set of tags. The

difficult tagging decislions (those which contribute excessively

to cost) are of a cataloglny nature and exist whether or not an

i ahhreviated set of tags are used.




NYSL MARC TAPE CHARACTER SET

5 Tape: 7 tract odd parity 800 bpi

& & &
o v o
+3 43 Lo
: o3 o3
S £ o & I
B o] i © £ o
] A [ = ) =
o o o & o 3
00 0 20 + 4o -
01 1 21 A 41 J
02 2 22 B~ h2 K
03 3 23 ¢ 43 L
04 4 2l D 4y i
05 5 25 K 45 N
06 6 26 T TS 7
07 7 27 G b P
10 8 30 H 50 Q
11 9 31 I 51 R
12 32 4 52 !
13 = 33 53 $
14 # 34 ) 54 #
15 ' 35 " 55 #
16 A 36 @ 56
17 [ 37 H 57
Note
15 apostrophe
75 underscore
76 triple hyphen

3
]

-

Q

«

&

a

£

)
blank

moR oM = < @ o8 owm N

L3 -]

w——

I

w3 i
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| 5. CONCLUSIONS AND SUGGESTIONS F'OR FUTURZ RESLARCH
From the experimental work performed, we c@ﬂcigdé that

converting the NYSL shelf list sample to machine readable form, and
searching this shelf 1list using a Remote Access Catalog are
technically sound concepts. The conversion procedure used is
workable and would be practical in a production environment with
a few technical modifications. A second finding 1is that the
search methods used in the experiment are satisfactory. The
search "power" was found adequate using the experimental system
and although slow, by analysis one could design a system which
can search faster and morerc@ﬁveniently than manual searching of j
card files.

5.1 - Cost of a Remote Access Catalog

Although the experiments showed that the projected cénvérsien
and search caﬂéepts supporting a Rém@fe Access Catalog to be
technically satisfactory, the capital costs of data conversion
and system installation will be substantial.

Data conversion costs were calculated to be $1.74 per entry so
that $1,113,600 is required to convert the 649,000 entries in the
shelf 1list. By comparison with other systems, the conversion
costs were shown to increase with an increase in quality. In
order to reduce costs, any projected NYSL conversion should
make the most of retrospective caﬂversién”performed by L.C. and
others. Per record costs using available records are estimated
to cost §.26, Although no data are available from which one
could calculate a percentage of one's holdings avallable in other

‘libraries, there is a potential cost reduction of 85%.
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No data are avallable at this time from which one could
project savings using format recognition. From the experimeﬁtal
work performed on encoding records with abbreviated tagging
system, we conclude that the cost savings.are insignificant.
Within the accuracy of the experlment discernible cost savings
could be verified, Further, if there were minimal savings they
have to be welghed against the disadvantage of not creating
standard records which could be shared with other libraries, a

concept that appears to offer greater data base encoding savings.

5.2 Future Research

During the course of the experimentation, problems occurred,
QQestiDns arose, and new ideas @ccurrgd to the investigators
which could form the basis for further research. We have
divided these suggestions for future research into three categories:
a. Investigation of new or modified concepts in conversion

= .

and search.
=g
b. Specification of improvements needed for a production
system,
[ The specification of new uses for a remote access catalog.

5.2.1 Investigation of new conversion and search concepts

5.2.1.1 The use of on-line prompting terminals to convert data

An alternative to complete tagging of MARC records 1is to
have the typist encode data by followling the queries of a
cﬂmputér program connected to the terminal. Such a procedure
holds the prospect of substantially reducing the amount of

tagging required,
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5.2.1.2 Sear;h of NYSL sample in other data bases

It would be useful to search a sample of NYSL entries in
in MARC II format. This overlap analysils would provide information
needed in the calculatlon of the costs saved by using the IARC
records of other libraries.
5.2.1.3 Investigation of the loss of utility of a catalog

containing a certalin percentage of error.

There 1is an indication that errors in a catalcog do not impair
its usefulness as much as its esthetics. A study of this problem
with the objective of determining an acceptable error rate would
be useful, and perhaps point the way to 1Dwér cost conversion of
an acceptable quality.
5.2.1.4 Investigation of additional search logic capabilities

There are problems of searching where the truncation feature
1s not powerful enough, such as text book and textbook. 1In
addition 1t is thought that posiﬁiénal description of terms (A
followed by B) would be useful. An analytical investigation of
these and other complex search problems such as'garpcrate author
would be useful and necessary before any large committment was
made to a future system.
5.2.1.5 Study of search system response time characteristics
| In the experiment, waiting for searches, although 1t
was understood as a limitation of the experimeng at;%he outset,
was bothersome. However little or no data was collected which

would tell one what an optimum response time was. Also it is not

, Known whether a complete search is needed rapidly or merely the
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search to the first item which can be displayed. 1In the latter
approach, the computer system would use the rzading time taken
by the user to perform additional searches, and would relieve
peak loads. An analysis of this search response time requirement
would be useful in determining equipment confliguration and cost
characteristics of any Remote Access Catalcg!C@nfiguraticﬁ.
5.2.1.6 Search system respor e time

One result of %he search experiment pointed o6ut that there

may be two classes of searches, one of which is bothersome to

wait for, the other not. When the result of a search is unpredictable

or where feedback 1s necessary to reformat the search then rapid
system response 1s necessary. Searches which are predictable such
as interlibrary loan request for monographs searched by personal
author main entry do not need a rapid response because the outcome
1s deflnite and depending on match or no match the next step is
known. We think this is an area worthy of further study.

5.2.2 Specifications of improvements needed in a production

system

in document control., It would be useful to specify a control
system consisting of both manual procedures and computer tabula-
tion which would insure that production flowed smoothly with no

lost documents or duplicated conversions,
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5.2.3 Study of additional use of the remote access catélgg
! During the course of the experiment SEVéPal'quEStiGhS
aroseé concerning the use of the data base for other than the
Remote Access Catalog and the effect of those uses on the

requirements of the data base. 1In addition, the large cost of

the data base suggests that it be used for other purposes. It
i seems appropriate therefore to study the possible uses of such a

base and document them into a set of general system requirements.

|
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