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PROFOSAL TO IMPLEMENT A PLAY TO CRULTE A RETROSPECYIVE
UiiTOi CATALOG OF BOOXS BASED 0il LILR RY OF
CONGRESS CARD LULIPEXS i1 SELLCTEN LOUISIANA LINRARIES USING
A COIPUTER T0 SORT AiID PRINT WHE BULBERS

Background

In 1969, Nr. Villisn E. HeGrath approached several academic libraries with
‘a probosal to create a union catalog of book.s in selected Louisiana libraries.
The catalog would consist of IC card nunbers sorted and listed in the computer.
Iu August 1969, he presented his idea to Miss Sa‘llie Farrell, State~ Librarian,
.and Mr. John Richard, then: President of the Louisiana Library Association. The
idea was well received and a feasibility comnittee under the sponsorship of Lf.A
was formed, chaired by Mr. Willism E. McGrath.

In the fall of 1970, with 57,630 volumes listed on the USL-based computer,

.the Committee submitted a proposal for $87,800 to the Council on Librery Resources.

The proposal presented to ﬁhe Council, as given in the proposal's abstract, was

as ‘follows:

A. +to create a retrospective union catalog of all those books represented
by LC cards in major perticipating Louisiana libraries including
academic, public and the state library;

to print the complete cb.ta.log, consisting of LC card numbers, and
location symbols and distribute copies to participants, or to convert
the record to microfilnm directly from the computer;

to éxplore the practicality of permanent resident storage of the
catalog of LC numbers on magnetic disk;

to determine the feasibility of making remote inquiry into the mag; _
netic disk via teletypewriter (TWX) from each of the contributing
libraries; ] - :

to determine whether combination of resident storage and print-out
is practical; ' ' . ' :

to develop procedures for continuing participation after the comple~
tion of the retrospective catalog; L




G. to analyze the ratterns of acauisitions opd overlap fromn the statis-
tics pgenerated by contributions and to detersine vhether yredictions
about overlap can ve medes

H. to determine what new cooperative agrecuents conce;ning acauisitions
and interlibrary lozn should be nede as a result of the project
developuent and statistieal findings.

It was well received by the Council, but they felt additional experience with
thé current catalog was needed. They iniicated a willingness to receive
another proposal ;t a future date.

The committee met_in.December 1970, to bresk the proposal ipto several
parts with the thought that the perts of the proposal might be funded indivi-
dually by one of more agencies,

It was generally agreed thet the retrospective part of the proposal
would lehd_the greatest application to usefulness.

Objectives

The objectives of this proposai for LSCA Title ITI funds are:

l. to implement, on a small scaie, that part of the original pro-

posal describing a retrospective Union Catealog

* 2. to provide easy access to thé collections of the major academic

-
¢ .

/ libraries and the State Library for the purpose of interiiwrary

| loan. | - '

3. to meke a computer printout of the Catalog available to all the
original participants and to as many other libraries as possible--
especially those served by the State Library. The goai will be.
to print 250,000 numbers. Fifty copies of the printout.wiil be
made, bound aqi distiibuted; | .

Utility |

" The catalog is used as follows. A librerian endeavoring to locate a



book records the ILC card number at ithe time ol verifying the author ard title.
The librarian then checks the LC card nunbver against the list to aseertain the
possible location of the title. The title would be requested by author and
title from the library ovnirg the book.

The titles will include the complete collection of *he State Library

having LC card numbers (ebout 100,000 titles), and avout 150,000 from the com-

- bined collections of LSU-Baton Rouge, LSU-New Orleans, 5iSL, and Louisianaz Tech

University.

During the past year, the University of Sou?hvestern Louisiana's com-
puter has been used 1o list the current acquisiti;ns contributed by the Loui-
siana State Library, the New Orleans Public Library, and the following eca-
demic libraries: Louisiana Tech, University of. Southﬁestern Louisiana, LSU-
Baton Rouge, LSU Medical Center, Grambling, Centenary, LSU-Alexandria, South-
eastern, Northwestern, Northeastern, Loyola, LSU-Shreveport; , LéU-New Orleans
an@ Nicholls State. About 70,000 volumes representing 56,000 titles have been
listed so far in the current catalog. Even though use of'this limited collec-
tion of titles can be expected to be considerably less than use of é full
retrospective listing would be, there hés beeh a demonstrable use for inter-
library loén. Interlibrary loan data for all the paftieipating libraries is
not yet availabie, so that'no specirie figures or percentages of requests found
can bg givgn ét this time.

~ Use of the projected 250;000 volume retrospective catalog should be sub-

—stantially'greater'thanithe‘T0,0oo volume ‘current catalog. Indeed, it will be

possible to corbine the two catalogs, making'eVen greater use likely,
Methodology
During this phase of the project the five lihraries‘represented by mem-

* bers of the Union. Catalog Comnmittee wili attempt to extract and prepare for com-




puter input a substzntial portion of their holdings of boois with LC card nus-
bers. The five libraries and their projected number of contributions are:

Loui'eiana. Stete Librery 100,000

USL 50,000 '
La. Tech 40,000
LSU-Baton Rouge 50,000
LSU-New Orleans 40,000

Tni_s totals to 280,000 nurmbers, but it should be understood that such a total
can be no more then a rough'projection because of the many factors involved
such as 1ibraries,. People, books, equipment and.supplies. The goal has there-
fore been set at 250,000. .

The inclusion of these libraries does not necessarily exclude other
librarles from participeting in this phase of the project. Oth_er libraries will
be included--if their data cean be prepared~-but will not be funded from this
budget. The ultimate goal, of course, is to include as nany libreries and as
rany volumes 'as possible, therefore _ether funds will be sought from the Council
on Library Resources or other sources.

‘ The ultimate goal will still be the one-and-one-half to two million LC
numbers projected in the.original prepesalJ

Each of the several participating libraries will keypunch the LC card num-
ber for the contracted number of titles in its collection, or contract to have
them <_10ne.. o

Criteria for Selection- of Particivating Libraries

The five libraries participating'in this phase of the project are all but

one of those represented on the committee. The pre-existence of this committee

made possi‘ble a quick egreement in a complex situation. These five libraries
are the largest of all the participants in the- original proJect and have also

contri uted the largest number of holdings to the current catalog. Another fac-

- tor contributing to their agreement is the availability of keypunch equipment
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or their willingness to assume ke
The five participating libraries are:
Louisiana State Library -
Uhiversity of Southwestern Louisiena
Louisiana Tech University
Louisiana State University - Baton Rouge
Louisiana State University - New Orleans
Budget ‘

By far the greatest portion of the budget will be expended to support
clericel and keypunching costs by the participating libraries. The clerical
costs will varj:widely froﬁ library to library.  For example, at Louisiana
State Library the particular form of their card catalog will make it much
more difficult to extract LC card numbers than at many of the other libraries.
Hence LSL's clerical costs will be substantially higher than in'the other
libraries. It should be noted,hovever, that therc is substantial Justifica-
tion for including the State Library. The State Library has no restrict{ons
whatsoever on loaning any of its books to any other library in the State,'
and- 1oaning to other libraries is one of its prlmary services. In fact, it
might be suggested that no cost should be spared in listing the State Library's

holdings for the benefit of all the other libraries.

For'internal reasons, two libraries, LSU-Baton Rouge and LSU-New Orleans,

. cannot contribute their indirect costs toward the matching part of the budget.

And since the Louisiana State Library is funded %o a great extent by federal
funds, it cannot contribute anythlng to the matchlng portion. LSU-Baton’ Rouge

will keypunch both its owm LC card numbers and those of Louisiana State

Library, hence its keypunching budget is substeantially larger than those of

the other participants.

ypureh responsibility for the othor pariicipanis.
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Budget
Part I. Funds to be expended from grant.
Salaries

L; 1. Clerical help (&t Louisiana State Library) to extract
" LC numbers. $3,000.00

2. Keypunch operators to keypunch at least 250,000 LC
numbers @ $2/hr.

“ A. LSU-B.R. operators ($2123.00) 2,123.00
© B. LSU-E.R. indirect costs (678.00) 678.00
“ €. LSU-N.0. operators (330.00) 330.00
& D. LSU-N.0. indirect costs - (154.00) 154.00
E. USL operators (458.00) 458.00
L~ F. La. Tech operators (457.00) 457.00
(:ﬁ‘ Contractual Services
\'\v-
3. Computer time, Spectra, lModzl L6, $200/hr., for at
least 2 hours ‘ 400.00
). Printing 50 copies of 350 pp., includes cost of nasters
and paper 350.00
Supplies '
5." Punch card -stock, to punch 250,000 numﬁ%rs,,h to a card:
- 32 boxes (2,000 cards/box) plus 10 extra, 42 boxes i '
@ $1.20/vox ) . | 50.00 . _ .
Total '$8,000.00
Part II. Matching funds.
Salaries ¥
6. Administrative and Supervisory
A. Project Director, 10% of time from March 1, 1971
to June 30, 1971 - .. .600.00 -
o ' , : : ys? o,
.'\___}' T ' a0 .
' - 35’2

QL T . ' _ Lo 10 JAs <0 -
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B. Frogreamuer and data processing supervissr,
10% of time from iareh 1, 1973 to Juns 30, 1971

C. Administretors ang surervisory time from
(1) LSU-Baton Rouge
(2) La. Tech
(3) LSU-ilew Orleans
(4) usw
D. Secretarisl help, USL, 107 of time

E. Other clerical help, 211 institutions estineted
50% of item 1, above, h libraries :

T. Keyﬁunch verificatic: at Li3U-B.R., USL, LSU-N.O. end
La. Tech

Contractual Services

8. Keypunch rental - L IRy 029, at $72/mo. for & mo.

9. Time-sharing terminel, data phone set and Bel:
Telephone charges '

10. Additional Coemputer +ime, Spectra, Model 46, -$200/nr.,
2 hours

11. Communication, telephones, postage

Materiais, Supplies, Eauipment
12. Computer Printing paper
iTravel

13. 1In State, between libraries for project conferences,

5 persons, at least 3 trips, @ $15/trip

Indirect Costs

4. USL. 26.6 of the following
- A. Item 2E _ 458.00

B. Item 3 : hootqo

| C. Item & . - 350.00

325.00

500.00
490.00
50C. 00
620. ¢

220.00
1,200.00

3,000.00

1,152.00
50.00

400.00

100.00

20.00.

125.00




15.

16.

Iten 5

Iten 6A

Item 6B

Item 6D

1/4 of Ttem 6E

13.3% of Item T

1/5 of Item 8

Item 10

Item 11

1/5 of Items 12, 13, 1k
28.6% of

50.00

600.00 .

325.00
220.00
300.00

L00.00

230.00 -

50.00
400.00
25.00

$4,028.00

LTU - 26.32% of following:

A.

B.

c.

D.

E.

F.

Item 2F

Item 6C(2)

1/4 of Item 6E
13.3% of Item T

1/5 of Item 8

1/5 of Items 12 & 1h4

26.32% of

457.00
490.00
300.00

400.00

230.00

45.00
1,922.00

LSU-N.0. ;.31.8% of following:

'Ao

B.
c.
D.

Item 6C(3)
1/4 of Ttem 6E
13.3% of Item 7

1/5 of Item 8

1/5 of Items 12 & 14

31.8% of

'500.00
300.00
400.00

230.00

L45.00
$1,475.00

1,152.00

I'4
\

506.00

469.00




17. LSU-B.R. - 31.9% of following:
A. Item 6C(1) 500.00
B. 1/4 of Item 6E 30C.00
C. 3/5 of Item T 1,800.00
D. 2/5 of Item 8 461.00

E. 1/5 of Items 12, 14 45.00

e ——— e

31.9% of $3,106.00 991.00

‘Total matching _ ) . $12,%00.00

Total project cost $20,%00. 00

Total amount of request $8,000.00
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PROPOSAL TO CREATE A RETROSPECTiVE UNION CATALOG OF BOOKS

IN PARTICIPATING LOUISIANA LIBRARIES BASED ON LIBRARY OF

CONGRESS CARD NUMBERS USING THE COMPUTER TO SORT AND LIST
O THE NUMBERS IN PRINTED FORM

PHASE TWO - Data Input, Storage and Fetrieval

Purpose: Phase Two of the retrospective project will consist of storing all
the LC card numbers on a magnetic disk, using the University of
Southwestern Louisiana's computex facilities, in such form as to
allow retrieval of the individual numbers either by a peper listing
or through a time-sharing remote access terminal. These terminuls
could be either teletypewriters or video display devices.

Part of the project will be to determine which of the two retrieval
devices would be most economical or practical. Choice will "depend
partly on (1) the volume of requests and (2) the comparative costs
of either approach. If the paper print-out is chosen it will mean
printing a periodic updated 1list of the LC numbers. There is a
demonstrated convenience in using the printed list althsugh to pro~ -
duce the list is time-consuming and the list would comutein a very
large number of numbers which would never be consulted so much of the
listing would be extraneous.

. On=-line terminals, on the other hand, although initially expensive
and with continuing maintenance costs, can also be used for many
other functions.

1

5 C) Methodology: Data on punch card or paper tape will be sent to the University of

- Southwestern Louisiana, loaded into the computer, stored directly
on disks, to be sorted in format readily retrievable. Terminal
time-sharing devices will be installed on the premises of selected
participants so that any of the participants could call the computer
directly and receive an immediate respomse. (Time needed to input
the data once acquired should be very short. However, the time
needed for feasibility testing could be as long as a year).

Those libraries without a time-sharing terminal co-ild either
telephone USL directly -or send a message on existing TWX installa-
tions and USL would in turn, query the computer.

L2
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Budget

Saleries

Project Director € 10% of 12 mo.
Programmer-analyst @ 10% of 12 mo.
Statistical Consultants

Secretary @ 10% of 12 mo.

- Fringe benefits, 10% of items 1 - L

VWD -

Contractual Services

6. Computer, Spectra 70, Model 46, $200/hr., 20 hrs.
T. Teletypewriter time-sharing terminals,

6, at $85/mo., 12 months '
8. Printing costs, limited distribution, 50 copies
9. Communication, telephones, postage

Materials, Supplies, Equipment

10. Magnetic Disk
11. Video Display Cathode Ray Time-sharing Terminal

$1,800.00
1,000.00
700.00
650.00

415.00

4,000.00

6,120.00
2,000.00
250.00

(includes monthly mf;ntenance) 500.00

8,712.00

12, Print paper to print 1,000,000 numbers, 400 numbers/sheet:

2500 sheets per copy, 50 copies = 125,000 sheets,

€ 2.60/1000 sheets
13. Monroe 1655 desk calculator

Travel

14, National, 3 trips @ 400 each

15. In state, between libraries and for project conferences

Total

16. Miscellaneous, 10% of items 1 - 15

17. Total Direct Costs (sum of items 1 - 16)

18, Indirect Costs, 26.32% of direct costs (item 17)
19. Total Project Cost (item 17 - 18)

20. Less USL's Contribution (item 18)

21. Total I:-oposed Budget (rounded)

3 1]13

325.00
3’700000

1,200.00
-2,000,00

33,372.00

3,337.00,
36,709.00

9,662.00

46,371.00
=9,662.00

36,700.00

-



AN

ILNR: NUMERICAL REGISTER OF BOOKS
IN IOUISIANA

' By

WILLIAM E., McGRATH

University of Southwestern
Louisiana Library

Reprinted from Louisiana Library
Association Bulletin

Fall, 1971
Volume 34, Number 3

v e




A ONE MILLION VOLUME COMPUTER OUTPUT MICROFICHE NUMERICAL UNION

CATALOG IN LOUISIANA, WITH A STATISTICAL SUM!dKﬁY
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A union catalog of 1,100,000 books on computer output micro-

fiche in twenty-one Louisiana libraries is described. The catalog,

called LNR for Louisiana Numerical Register, consists not of biblio-

r ' graphic _information, but primerily of the LC card order number and

. . letter codes for the librar;es holdiﬁg the book. The computer pro-
grans, the data bank and output are describe” The progrems pro-
vide the capability for listing two million or more books .- tdso

( ) . described are the elaborate 'by-producf statistical .ta.'bula.tions

( vhich provide a rich source for analysis.
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A ONE MILLION VOLUE COMPUTER OUTPUT MICROFICHE NWMERICAL UNION CATALOG Ii
LOUISIANA, WITH A STATISTICAL SUMMARY

WILLIAM E. MCGRATH: Director of Libraries, and DONALD SIMON: Systems Analyst
and Computer Prograrmer, University of Southwestern Louisiana Library,
Lafayette, Louisiana. ‘

Twenty~one Louisiana libreries have produced on Co:nputér Output Micro-
fiche (COM) a Union Catalog containing locations for 1,100,000 books. About
150,000 of these are current acquisitions (books acquired in the last two

years); the rest are volumes in the retrospective collections of ten of the

twenty-one libraries. The Numerical Register of Books in Iouisiana Librar-

les, as the Catalog is now entitled, is the second step toward what is hoped
will be a comprehensive current and retrospect:lire list of two million vol-
umes or more, the estimated holdings of the participating libraries. The
first was a comrent:lonally printed Register of 550,000 books, issued in 1971
and distributed to 50 Louisiana l1ibraries.

The new Register is not a bibliography. It includes no bibliographic
information. It is a 16cat:lon device for y'odks vhose bibliographic infor-
mation is already known, and includes noth:lng'tha.t is not also listed by the
Library of Congress. The title was deliberately chosen to distinguish 1t
from en older bibliographic Louisiana Union Catalog. All books listed in
the_ R'eg! ster are those having an LC number; indeed the LC number is the
entry. The term "mumerical"™ was choscn because we anticipate using other
mmbers besides the LC number--e.g., the Mansell number, and the ISEN.

.The LC card order number is the nearest to a universal book number we

ha.ve. This ract is put to good use by the Library of Congress in its own

NUC -~ Register of Aiditional Locations. There are other LC number indexes,

but they are not union catalogs. (The Mansell number, of course, will be

Very use.ul when publication of the NUC ~ Pre-1956 Imprints is complete).

.. 20 -



MeGrath and Simon, 12/13/72 2

Many more titles can be represented on & page by number codes than by

L conplete bibliographic data, say 600 compared to 9. Unit costs are, there-
fore, much less. The first edition (1971) containing 550,000 volumes was

produced for an estimated total cost of $20,600--$8,600 grant plus $14,000

absorbed. One hundred copies of the Register were printed in conventional

form w;th approximate overall un_it co‘sts for keypunching, computer, travel,

salaries and printing, as follows:

In terms of grant 1In terms of total funds,

funds only grant plus absorbed
Per title entry 2.5¢ 6.0¢
Per volume entry 1.6¢ 3.8¢

The second edition .(November, 1972) contains over 1,100,000 volumes and

in terms of the second grant, was produced on Computer Output Microfiche

for an estimated total cost of $31,200, i.e., $10,000 grant plus $21,200
L, } a‘bsorbe;i. (Reproduction costs for the (;OM are negligible. For an original

copy of 5 fiche, containing all 1,100,000 volumes, we were charged $25 by

& camercial firm, and for extra copies, $3 each. Copies for distribution

will be s01d at a slightly higher price). Unit costs for the COM edition

are

In terms of second In terms of total funds,

grant funds only second grant plus absorbed
Per title entry 1.8¢ 5.6¢ .

Per volume eﬁtry .9¢ 2.8¢
Unit costs computed on the basis of total costs to date, suggest that they
Temain relatively constant from cmnula.tiou to cmulation.
The concept of a mumerical register is not new. The.idea was discussed

at length in a prOposeJ. by Harry Dewey (1) almost a generation ago in which

o~
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MeGrath and Simon, 12/13/72

he espoused all the essential jdess and again in 19€5 by Louis Schreiber

1 (¢ (2). They argued that if the bibliogrephic data, including the LC number
l P ‘
were already in hand, one ecould then merely look up the number in a numer-
icel union catalog to determime a location. Goldstein and others (3)
have also studied what they called the "Schreiber catalog" and have pro-
duced a sauple computer printout of LC numbers. Conputer output micro-
; fiche, on the other hand, was not anticipated in the original concept.
It has made reproduction and distributicn cheap, fast and eminently
feasible. The history of the Register and its rationale have been discussed
more fully by McGrath (k).
' PROGRAMS COMPRISING THE UNION CATALOG SYSTEM |
The Union Catalog data record is shown below. The first three fields
ere the familiar LC card order number.
(1) (2) (3) (4)
Q | ALPHA  Year or  Serial  Library
series numeric number '
series within
; numeric
' series
Agr 69 ..2354 c

(1) Mipha series prefix—-this dgata field may contain from 1 to 4 alpha-

betic characters denoting a special geries.

(2) Numeric series prefix-this data field may contain 1 or 2 digits.
(3) Serial mmber--this data field may contain .up to € mumeric aigits.
(4) Alphabetic 1ibrary designation code—this field contains a pre-

assigned alphabetic code (up to 26) designating the participating
. ?
library.

The three programs compriéing- the Union Catalog system which use the

TN :

abcve data record are shown in Figure 1 and described below.
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LNREDT Prozram
INREDT is an editing progrem which examines all card input data to

determine whether acceptable or not.
Each data field as shown above is examined as follows:

Field 1 for the vresence and rejection of non-alphabetic characters,
and also to determine if the elphebetic code is a member of the
accepted set of codes obtained from the Library of Congress; the
accepted records are transferred to a magnetic tape file for sub-
sequent use; .
Fields 2 and 3 for the presence and rejection of non-numeric char-
’ actérs;
Field 4 to determine if alphabetic.

LNRSRT Program

INRSRT -1s a sorting program whiich sorts all records on the above men-
tioned tape file. The major sort key is the numeric prefix, Field 2. The
minor sort keys in order of the sort sequence are:

Field l-~-the e.lphabetic specia.l serieé r:;.Fn\.:"lrj.l‘c‘::.'::or;

Field 3--the book serial number;

Field Lb—the library code designation.

INELST Program
INRIST is fhe main program which uses the sorted input data tape to:
" &. creste a single record for eachbunique LC number containing
the library code designation of each library having this
particular book,

b. produce a listing of the sbove records in chronoiogiéal

order;
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¢. enter into a memory matrix the combinations of 11braries cre-
ated in part (2); combinations ere then counted; each time a
cognbinatlon is encountered, the matrix is searched Yor é.
match; if a match is found, the correspon;iing matrix position
is incremented by one; if no mateh is found, a new matrix
position is created with the new éombi-nation and the corres-
ponding count initialized to one; this routine also provides
for a total count of each library's contributions plus a
grand total of all libraries' contributions;

d. tabulate, from the data compiled in (c) above, several elab-

' orate tables of summary statistics; these statistics are des-

cribed later in this paper.

The number of libraries the program LNRLST can accomodate is a variable

and is entered as a run-time parameter slong with the library nemes and

code designations. The main program occupies approximately 150,000 bytes

of core memory.
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1. LNREDT

A Card
records

Editing of
data fields

Edited
data
Tape 1

Generation of
records of
ique titles in

combinations

Listing of
records with
combinations

3. 'LNRLST

tered in memory
matrix and count
initialized

Combinations en-

—7

Subsequent
combinations
matched and
. tallied

Figure 1. Flow Chart of the Programs Comprisi

2. LNPSRT

———

Sorting of
records

Calculation of
statistical
tables

Listing of

statistical
tables ‘

the Register Systenm.
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THE OUTPUT

i . A sample of the Register entries appears in Figure 2. A simple one-~
letter designation was used to identify each library rather than the usual

NUC designatioh in order to save space in the printout. These letters

appear aiphabetically to the right of each LC number. A typical page of
the Register contains 10 columns of up to six-digit ILC numbers, with the

two-digit series number appearing only once at the begin.ning of each ser-

ies. Thus each page contains about 600 LC numbers. The latest cumulation

of 1,100,000 volumes (560,000 LC numbers) consists of hea.rly 1,000 pages.

; N The entire outﬁut was produced on 5 pieces of fiche directly- from the

: :
; . cumulated tape. The COM progrem was written by the commercial firm which

contracted to run it.

The computer output microfiche wes issued on five Lx€ pleces in h2X,
p .

( ) Each piece contains 208 pages and each page contains an average of 1126

volumes a.nd'573 titles. The data can be produced on 24X fiche as well as
roll film.

STWISELREPE N
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'da.ta. ba.se and its forma.t will be explained. Even without analysis, many

‘aspects of the overlap problem, since a decisive factor in determining

STATISTICAL SUMMARY

The large samples of holdings (from an initial 2,000 numbers, through
successive cumulations to 90,000 a.nd, the most recent, 1,100,000) provide
an excellent data base for statistical analysis. We believe the samples
may be the largest title by title comparison of monographs ever tabulated

in this format. Very little analysis is presented in this paper, but the

interesting observations can be made.

Most of the tabulations are designed to throw light on the various

the utility of the Register is a knowledge of the number of titles held

in common by all the libraries. Over the years there has been continuing
interest in overlap. Probably the first and most elaborate of the early - |
studies was by Leroy Merritt ( 5), and one of the most recent by Leonard, |

Maier and Dougherty (6). Continuing interest is expressed in such proc-

. lamations as that by Ellsvorth Mason where he claims that materials are

“"being acquired in duplicutions that are rather staggering across the
country."(?)

The following statistics were tabulated from input for current acqui-

: sitions the most recent being the 90,302 total, rather "han the retro-

spective and current totals in the production runs.. .The 90,302 vol-

_ umes were acquired for the most part, during the two year period fall

11969 to fall 1971. The statistics shcw holdings for sixteen liora.ries.
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'( . The Basic Tabulation--Titles Held in Cormon by Unique Combinations of
Libraries

The basic tabulation sections of which are shown in Table I, actually
fill seven pages of computer printout. The tabulation .is designed so that
each unique and actual combination of libraries is separately listed, and
the books held by each combination are counted. Thus, in the Table,
although the total number of books held in common by Libraries‘A and B

o . are 127, the number of books held in common by them and no other library

is only 52. The number of books held by Libreries A, B and 2 /a.nd

.other library is 18. None of these 18 are included in the coupt of 52
nor none of the 52 in the 18. They are mutually exclusive.™ But the 18,
plus the 32, plus the small counts in each «f the other combinations in

(r.) " which A and B share holdings is 127.

i C/x . The percentages of compon holdings for eech combination is also given,
X . A

except for reasons of space, irhenever the pereentage is less than Ol
‘Thus libraries A and B have .48% in common of their total combined hold-
ings of 10,688 volumes. .
| Interesting to.note that of the 65,535 possible combinations, in
.b only hhh combinations did the percentage of common holdings exceed .01%,
-_“ and in only 8 4id the percentage exceed 1%. Of these, the highest is
5.43% (A and Z). This 5.43% means that 678 of A and Z's common hsldings
_were held by mo other library. The total of A end 2's comon holdings
" that Were also.held by other libraries is ‘1315, or about 10.5% of 12,470.
.Age.:l.n this is the highest percentage of a.ny combina.tion. All other com-
. ’bina.tions have less than 10%.
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Summary of Titles Held in Comrmon

The basic tabulation of titles held in common is summarized in
Table 2. Taking the first row across the 'page, Column 1 is the number
of libraries from 1 to 16 in each combinat;on. Column 2 is the total_
number of titles_ counted in all combinations. For example, 59,907
titles exist in unique copy, thus there were only 59,907 copie_s (co_l-
umn 3), but there were only 8 titles which as many as 9 libraries held,
for a total of T2 copies (column 3).
Column U4 shows that all 16 libraries contributed unique titles and
| _.that there were 117 different combinations of two libraries, out of a pos-
sible 120 (column 5). Thus there were three combinations of two libraries
which had no titles in common. It is also most interesting‘that there
‘were only seven combinations of nine libraries out of a possi’bie_ 11,440,
aﬁd ho combinations of ten or larger.
| According to the binomial distribution, theré are 65,535 f.lf_zeoretica.l )
ways that 16 libraries can combine (total, column 5), whereas, in this
sample, only 1,182 combinatio;l‘é occurred (toﬁa.l, column k).
| éolumn 6 is the result of column 2 divided by column %. Thus 377h. 19 =
is the avera.ge number of unique titles contributed by each li'brary 71& 92
-is the avera.ge num’ber held by _any combination of two libraries, and 6 89

"~ 18 the aver_a.ge held by any com’bination of three.’
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Summaery of Each Library's Multiplicated Titles

The administrators of each library are éspecially interested to
know how hany of their own titles are also held by other libraries.
This Iinfonnation for total input (i.e., for titles with LC prefixes
from 1960 to the present) is given in Table 3. (Tables ﬁere also pro-

duced giving the same kind of information by decade and for the last

two years, but are not reproduced here.)
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The colunn labels are self explanatory, but it may be observed that the
E 4 total in Column 5, 30,395, ‘equals the difference between the total copies,
- 90,302 (Column’ 3, Table 2) and the number of titles held by one library
only, 59,907 (Columns 2 and 3, Table 2).

) Distribution of Titles.Published and Multiplicated by Decade.

Table 4 shows that the vlery largest overlap, in current acquisitions,
occurs among books with recent imprints. This is to be expected since
these figures do not make any comparison to older books recently
acquired by one library tb. those already in another libra.ry, and since

the acquisition of older books is from e much larger universe than

that for current books. .
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Teble 4, Distribution of Contributed Titles Published and Multiplicated
by Decade (Titles acquired from 1969 to 1971).

% of Total

17967 100.00

Imprint Nﬁm’ﬁer of Titles % of Titles Number of Volumes Volumes
Period Contributed Contributed Multiplicated Multiplicated
‘1900-1909 1483 2.05 23 . 13
1910-1919 10L9 1.b5 29 .16
1920-1929 1180 1.63 22 | ;12
1930-1939 1816 2.51 T o
1940-29%9 ~ 2539 3.51 02 ST
1950-1959 5353 T.50 361 , 2.01
1960-1971 58915 _81.la _ 17356 96.59
. Totals 72335 | 10?.00
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| OTHER SUMMARY STATISTICS
The foregoing tables illustrate the-kind of tabulations that can be
mede with this type of data. More detailed tables can be compiled, and

indeed were-~e.g., tables giving the perc'enta.g’e of books acquired for each

year and each decade for each library, with 10 Year totals and averages.
Other possibilities would be frequency distributions and summaries for -

clusters of similar libraries.

This material awaits analysis. We believe it contains many insights

heretofore unsuspected.

FUTURE PLANS

Since the data input is so .rea;dily updatable, plans are 'being made

- to fund the extraction and keypunching of LC numbers in the rema.ining

o~
Nvasr”

retrospective collections of the participating libraries. These librar-
ies contain an estima.ted total of two million volumes. Succeeding cimm-
lations will be readily produced on COM. Most of the cost has been for
. extracting retrospective numbers from-.ca.rd catalogs. Once the remaining

retrospective collections are cumula.ted, costs for cumulating current

input will be negligible.

-

_Amr'fina.l catalog of course can never list 'complete holdings since
cech library has many titles without LC numbers. Those titles could be
listed in more cooventiozial form and since they are in a minority, the
_expense must be far more rea.sona.ble than it would to reproduce entire

" holdings in conventionas fopa:
So fa.r ve ha.ve seid nothing about other aspects of the proJect. In

committee discussions, however, much has been seid ebout the feasibility - ;
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( of using the LC card number to access the information in. other major proj-
) :
ects such as MARC, and possibly even the data bank in the Ohio College

Library Resources Center. Technically, it is feasible to print a conven-

tional bibliographic catalog by metching up our LC numbers with titles
listed in the current MARC tapes; pragmaticelly and economically, of
course, it is another matter. |

Other possibilities are to print a list of specialized holdings by
accessing the su'b,ject headings on the MARC tapes, assignment of special-

ized acquisitions, and the gathering of information which might effect

develomment of a Joint processing center.
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PREDI TZN TITLE MULTIPLICATION (OVERLAP) IN A
UNIONW CATALOG OF SIXTEZN LOUISIANA LIBRARIES

USING REGRESSION ANALYSIS

William E. McGre.th, Donald Simon and Dr. Peter Dickinson
University of Sout'r.western Louisiana
Lafayette, Louisia.na.
Introduction "~
Sixteen Louisiana libraries are regularly contributing a record of
their current- acquisitions %o a union catalog compiled by a computer at

the University of Scuthwestern Louisiana. The litraries include one pub--

1ic library, and the state library; the rest are academic libraries.

Objective
The union catalog is being corpiled on an experimental basis to
determine whether its practicality and utility is. satisfactory enough to

Justify its continuation. A decisive factor in determining its utility

is a knowledge of the number of titles held in common by all the librar-

.ies. It is a simple matter to determine the number of multiplica.tions

from the existing record by comparing the unioue Libréry of- Congress

card number for each book contributed:. It is much more difficult to i

.The authors wish to thank the Louisiana Library Association Co:r.n. ttee
" on the Coinputerized Union Catalog for making this study possible. No

-endorsement of the findings by the Cor'.mittee, nor by the Associat:.on _ ?

. is implied, however. 'I'he conclusions and inferences are those of the :

authors only.
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déterr.ine-what the !:ultiplic;ition would e severzl years Irom now when
presumebly the file would be muen larger. The guestion is important
because the participants would like to know whether the catalog offers
then any more than their own catelogs. If multiplication were high,
then the catalog would offer very little %o the participants except
perhaps a way to distribute demand over all the libraries and to té.ke
demand load off of the large libraries. If multiplication were low,
then there would be many rore unigue titles in the systenm than any one
library could possibly acquire by itself. |

Several prior studies heve attacked the problem of multiplicationl23.
(Most authors kave used the term "duplicé.tion", rarely dis.tinguishing be-
twéen duplication, triplicatien, quadruplicatién, ete.) 3ut none, sor Ter

as we know, have tried to determine the precise mathematical or statisti-

.cal relationship vetween <otal input ané multiplications. Indeed it is

often remarked that rmultiplication is exponential but studies to support

this vague statement sre elusive.

The question of prédicting multiplication can _tge epproeched in sev-

. eral ways. One promising approach would be to'determine the functional

or statistical distribution of unigue titles, duplicated tir.lés, tripli-

~cated titles, etec., among all the libraries. If this éistribution could
' be determined, then it would hold true, no ratter how many titles were

input, nor how many I ibreries participated. More important, the distri-

bution would presumabl: hold true for any group of lioraries. The func-
tion for the known distr tion could then be used to predict multiplice-

tion in many situations. . wever, this interestirg question is being

i
1
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1 N left for another »ager,
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In this paper

» Orly the linear and polymomial aspects of total rmlti-

| Plications will ve tested. Tne statistical nodel for the relationships

. ¢ :
is represented by

-1
Y=o+ ByXy + 8 X0 4 L. w8 x K7D

NTIPTPCREI SRR

where Y is the observed value, Xi is the factor trat effects the response .

and € is random error. This nodel would enable us to predict the number

Sl A AL D st

of future multiplications from the trend demonsfrated by the existing deta

wvithout a knowledge of the functional distribution. We are avare of the

haza.rds in predicting future values fron a linear or polynomial, eouation,

sadamet et T £l

hence our results will be expressed cautiously in terms of confidence

; “ Experimental Procedure.

D
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Data consisted of a record gor each book with an IC card number cur-

; rently cataloged (i.e., acquired) by

PR IEN IR

each 'participe.nt. Over a period of

one year, nearly 60,000 of these nurbers were submitted to the University

AT e S n B NI R

of Southwestern Louisiana Library according to a specified standard for-

mat--i.e., the LC card nuﬁ:'ber for each volume, vith a code letter for the

-partiZipating 1ibrary. Thus, : S :

s TR

69-3472 A
69-3472 C

69-3472 2
identify the same book held by three libraries,

A, C and 2.
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( ) The senple consists of all books acquired by 16 libraries a=s: ter Sep-

terber, 1969; however, many of the books listed were actually published

Fie me vemes e v as eme el oo

; : prior to 1969. At this time we ha.ve no way of knowing wnet'-xer any of the

libraries already owmed pre-1959 imprints which apoear in this sample.

However, LL% of tne 1968/70 vooxs in our sample were multiplicated, where-

as 13.6% of the l900/67 books in the semple were multiplicated. Another

source of possi‘ble but sli

ent bias would be where two or more editions

i ' of the same title, each wit'—x a different 1LC nurber, were included in : f

the sample. . Whether or not such editions constitute multiplications is 1

& matter of opinion.

The study analyzes the sunima.ry statisties from six substantial cumu-

lations printed by USL's RCA Spectra Computer over g period of one year.

(L : The summary statistics were actually a by-pi'oduct of the princidle IC

card number listings. The summary statistics include the total number of

volumes contributed by the sixteen participants, and the tota.l number of

rm——TN

volumes multiplicated--tha.t is, the total nu.'nber ofcopies as indicated

by the number of libraries holding copies. Thus if twelve volumes vere

contributed by three libraries, and Tive were held by no more than one

. library, the rest would have to be titles with extra copies as in the fol-

o et 1 e et e e A e A 1 o 8 VA e e

lowing:
) Total Titles Total Copies . '
Held by 1 library 5 5 | | '
Held by 2 1libraries 2 | -

b )
: } maltiplications
Held by 3 libraries 3 '

I

Total 8 12
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Thus there are 8 minus 5 = 3 titles with exira copies and 12 minus 5 = 7
mltiplications. These extra copies are what are referred to in this
paper as "mﬁltiplica.tions." The independent variable, X, is the muber
of volures put in, and the dependent variable, ¥, is the total nurber of
| multiplicati:gi'xs. - In the exemple sbove X and Y are 12 ara T re§pectively.
The actual data for the six accunulations during the year are listed

in Table Y/ ' ~

e O N g

Teble 1. Statistical data surzary

Accurulations Xumber of Volures (X) umber of Multiplications (Y)

15 ,785 2,123
26 ,\076 4,91)4"
32,035 6,729
k172 | 12,179
50,109 ) 1k,799
57,630 17,786

Tost for a Linear Relationshio
The data was submitted to e fit, by the least Squares method, of the
" linear equation.

~

Y =2a+0vX

and the axia.lysis, of variance is surmarized in Table 2. The fitted equa-
tion is ' | |

¥ = U777 + .386x.




.

On

seCrne-
Teble 2. ANOV4 for linear regression.
Source df Sum of Scuares NMean Scguares F

Due to regression 1 1.849 . 108 1.8k9 + 108 U435,06#

Residual L 1.700 - 1¢6 L.250 « 105
“ Total 5 1.866 * 108

¥Value of F at a 0005 SoF 1,4 &f to reject f,:8=0 is 106

The analysis of varisnce shows tha.t we can substéntia.lly reject the
hypothesis (B=0) that there is no lineor rela...lonsm.p between the nuzber
of volumes put in and the nwr.ber rultiplicated. ‘e could safely assuze
that there is a linear relat.ionshin angé fo*' all intents and purposes wé

could use the linear equation to prediet the numdber of multiplications

s0 1ong as we expressed our predlctlons within confidence limits anc so
long as the size of the cata‘og -does not outgrow the usefulness of the
confidence. The confidence lizmits are shown in the graph in Figure 1.
"‘he graph shows thet the datg points through which the predicted lines
has been drawn, are cor.tained within the two outer lines of the confi-
dence belt. As the predicted line approac"xes the outer reaches, the con-
fidence belt beco nes wider and thus any prediction we make for future

multiplications becores less accurate.

The graph also shows a very slow but obv1ous curvature oi‘ the actual

‘data. As said before, we would be 'oer“ect" J dustified in

..a.d.ng predic-~
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tions from the lirear form if we are sulisficd with the aceuracy dictated
by the confilence limits ang wien the ¥nowlsdge that preciction ol future
values will have ruch less confidence. T we are interested in greater

accuracy, however, the slight curvature suggests that we extend our znal-

sis tc a test of a nigher order--for example, the ouadratic or cubie
' ? rs

forms of regression..

Polynomial Test

The standard polynomial computer rrograrm designated BMDOSR, in EMD *

Biomedical Computer Progra:nsh wes used for this pert of the investigation.

This progran calculates the sum of squares, the nean square, the F retio

and other statistics, due to regression of the dependent variable for

each of successively 'hisher orders of the independent variable. In addi-

tion to the standard ANOVA tables for each order, the program prints a

- Tinal ANOVA table consisting of the sum of scuares for each term--lineer

quadratic, cubic, etec. For this test, third order was deemed sufficient,

€0 No liigher order was conputed. The analysis of variance for the three

~degrees are given in Table 3..

Table 3. Ane.lysis of variance for 3 degree polynorial regression

Source df Sum of Scuares Méan Si;uares F
Linear Tern - 1 184,959,993.h  184,959,993.% 5,162, 649
Quadratic Tem 1  1,230,560.00  1,230,560.00 3k.35%
(Guble Tem 1 391,808.00 - 391,808.00 © 10.94 _
~ Residual . 2 71,653.00 35,826.562
“Total 5 186.65k.01h.40

_*alue of T at a s for 1,2 df to relect H.:R, = 0 is 1R.5

- A
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‘We see at once that tre quadratic terrm is significant. The relationship

between the total volures put in end titles mul tiplicated is not linear,

nor is it cubie. It is quadratic. XHere, the fitted eguation is

¥ = -1708 + .1896X + .0000026x2
Referring again to the grepa in Figure 1, and to the very slight trend:
to curve upward, we see thet titles multiplicated sare increasing at an
increasing rate--albeit & slow rate. The curving trend, then, is slight

but significan

Hovever, there is not too mueh Justification for using the gquadra-

.tic term since the lirear tern accounis for most of the variation as we

can see when we compute t e coefficient of determine: ion, R? which is

1.8L9 « 108
1.86% <108 = -9908
or 99%.

~.

Conclusion ~. '

Since the quadrat'ic tem is orly slightly significant (i.e. s COnm~
pared to the 1inea.r ter’) it is as ve said before, a matter of choice
whether we use the 1inear or quadratic equation for predictidn. Table kA H
gives both linear and quadratic predictions for eech of the given values
of input volmres. The que.dratic predictions, however, are undoubtedly

better tha.n the linea.. as shown by the smaller resiuual values in the

quadratic colurn,
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e * code
ion Tor given int

3 o
"Actusl Linear Quadratic®*
Maltipli-
. Input cetion” Predicted Resicuel Predicted Residual

15,785 2,123 1,318.2 805 2,155 -32

26,0 L,914 2918 ¢ =378 ' 1
| 76 9 5,291.8 ; 7,,\~ 139 15
. 32,035 6,729 7,592.8 -864 6,921 -192
Bh,172 12,179 12,279.3 -100 12,1L45 34
50,109 14,799  14,571.7 227 14,761 38
f) 57,630 17,766  17,475.8 310 17,809 . -23

"BMDOSR, Polynomial Regression.'

f'l’"rbm University of Czlifornia B

D Biomedical Computer Prograns,

L.
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Table LZ zives tze i‘rear trediciicns Sor exirasolzied, or fusure

values of ingut volumes, with confidence limits using ihe ecquation
! T fia o\ . "/"-1 /..,_72\2
Y (dow), ¥ (nigh) = v &+, \SY L+7 + {X'=X)
1_\-_\/2 \ o -—-S
Xx

Table LB, Predicied wltiziicated volurmes fcr future
. éxiragoluted input,

, {
Input Predicted 95% Confidence Inierval

Volumes “ultizlication for wultiplicated Volumes

75,600 24,266 21,506— 27,000
100,000 '33,800 ! 30,600-- 37,500
125,000 13,500 36,600-- 148,100
150,000 53,100 47,000-- 59,200
200,000 72,500 ~ 63,900- 81,100
500,000 188,006 | 16l ,000--212,000

1,000,000 361,000 331,000--L31,000

The predicted values for extrapolated or fuiure input should, as

we said before, alweys be expressed in terms of confidence li:n:_lt's, ané

" at the very least, rouhded orf. Furtherwore, since we .really could not

know how the curve would behave in-the future, we should have little

Justification in extra olating. For example, if ihe pattern of con-
D

(PP,
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tﬁbutiof;s changed for fuiure input, actuel rulitiplication cowld very
well change accordingly.

In regression, the greater the nurber ¢ data n01e:e, ?e greater the
confidence. 8ixz date points give minimal con{idence, but we hoped vthat
even this would prove prectical in planning for future runs of the Union
Catalog. Since tne oririnc.l ..naly51s five more data points were edded to
the first sii, making it ;oossible to determine kow good .the first siJE were
as predictors. The five additionsl voints are shown in Table S5A, elong

with their confidence i'x"e*vals celculated from the originel six.

Table SA. Later data compared to their predicted values from

original ecuation and new ecuation.

Predicted Predicted 95%
Acdimue- of of from Trom ' Confider{ce
lations Volumes(X) Multipli- Original = New Interval

cations(Y) Eouation Egustion

18,k61 18,393- 18,692 16,200--20,500
24,222 22,537 22,93  20,100—25,000
25,385 24,950 25,402 22,200--28,000
27,514 21,342 - 27,850 24 ,400--30,600
30,395 30,080 30,651  27,000~34,800

The new fitted equation calculated from all eleven data points is

¥ = -5018 + .395x,

" very simle.* to the origi 2l equetion.

The predicted values frox the new

%




- and title input, i‘o'rv current eccuisitions of the 16 1i

-aa

equation are close 40 those from the original end weil within the confi-

dence intervals of thre originals,
Tre analysis of variance Jor the extended line, calcuiated Srem tre

v

cleven data points is srowm in Table 53, The iinear tes: is s¢ill highly

significant.

Table 5B. AlCVA for linear regression, with extended data.

Source . ér

Q
il )

Sur of Squeres Mean Scuares

Due to regressiorn 1 9.1166€ 198 9.1186 - 10® 21.66.0%

Residual 9 037k + 108

4

.00ki5 - 108

S

Total . 10 9.1559

*Value of F &t o 009s for 1,9 4&f to reject E,:8=0 is 28.0

It seems clear that ‘the ‘relationship between multipiicated volumes

braries is siriler

&s the total input becomes more massive.

Future Analysis Needed
——“—*

~ 3ince 66% of the total volumes in the letest cumilation exist in

single corien, 1hon whetmven cverilinesy relationship there is rust be

accounted for by the rexcinirg 34%% o the Gata~--or, the duplications,

triplications, etc.

' It remains to be shown then, whether indeed the
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(%} rultiplications, as opposed to single copies, account for the guadratic

or any other effect:

In addition, as we said in the staterert of Cblectives, there is the

very interesting cuestion of ike distribution of muitiplicated titles.' Ve

have reason to believe trnat such a distrivution may be functionel.

i

T_~
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