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ABSTRAcT,.

Heretofore, methods of, claiming missing is lAb of

serials publlcations have been ad hoc. The- study describes

fOur methods.-of.claiMing and analyzes the performance,of

'three of'the methbds onisixteen arrival patterns of serials:

The arrivalpateins, selected as workable examples from a

random sample of the Kaidex files at the University of Utah,

were graphed against a statistically-hased,claiming algo-
.

rithm and two algorithms based on. the arrival frdquency

faug a l,4 factor. The statistically-based algorithm pro-
.

aimed more false claims and usually claimed issues sooner

than the algorithm based on the fagofactor., The

statistically-based algorithm worked best with the Medium'

frequency (mont40,,quarterly,'etc.) serials and'the. lag
p .

factor'algorithm appeared to work be'St with the long and

short frequency (anntialS,,week).Y4 etc.) serials.
o
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PREFACE

Original I became interested 'n serials, when I
o

did a project for the Serials Department of'theTgarold B.

Lee Library fqr a library practicum. Very little s taught

abouA seri is control in library..school. Serials problems

are diffic lt but answers are possible.

My appreciation goes first to H. Kirk Memmott, Head

of the Serials Departm6nt of the Harold B. Lee Library.

This project would not have been pdisible without his help
,

and his belief that answers do exist to serials problAms.
p

'I .would alSo like to thankKeith H. Stirl/ngr.AssiStant

r!rofessor of. LibiarY and Information 'pierice at Brigham
. ,

\

Young, whose Many questions, sUggestionS, and

ideaS-on this and Other subjects were in aluable'to.

could also like to thank.Victor1W. Purdy .inciNathp.4'11L.",SITOth

fOrtheir reviews and' criticisms: the aper as the teach:7

ers Of 'L.I.S. 696 and L.I.S. 697. KathI
rt

'serials DepartM4nt of the Harold 13.. Lee

Astle, Head ofth6 Sek4als-Departmenit of

Marriott Library, deserVe thanks for tiie

p orrthe dab.. gathering... The adminit
q

Harold B. Lee Library and the)ilillardJ..
1 A

were very- kind in arranging 'for and allow

en Done of the

ibrary and Deana

the W1illard J.

r Cooperation and:i

rations of tfie

arriott Library

to use the



Kardex files of ,the Willard J. Marriott Library'. ;,;Finally,

thanks go vto myifellow student8,w

tYpist, and, ot4ers for Weir help
e-

4

reviewed uthe 'paper, my

inspiration.
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CHAPTER I

THE P,ROBLEW

YntroductiOn

The Harold B. Lee*Librar af.,Brigham Young University

(hereafter BYU). has decided to automate its seria?.s claiming

.operation. Automation of seriali control functidhs is

probabIY the most difficult problem facing libraries trying

to mechanA*,their operations. Autom'ation programs are

N:

. .

multiplying rapidly in other areaSOfHlibrarycOntrol but

a LARC Survey in 19 70 showed that out of'three'Alundred

libraries running various automated,systems; only one had an

automated claiMing :system for .1

Most of-the Operations involved,in a manual serials
(b_

control system are mechanical and effecti.Oe.automation Of

these o perations could improve library service.' This

could be especially beneficial to large libraries such as
,

the library at ,BYU. Some large libraries have repo ted

that three-fourths of their.accessionS are serial$.2 The
a

_Barbara EvanS Markuson; ed,., Application of Automa-
tion in AMericanjiibrarieS; An Analys4s of.the LARC.SurNm.y.
Returns, The LARC Reports,.:Vc. 3, no. 1 (Tempe -, Arizona;'
The,LARC Association, 1970), p. 2.

2 Business Machines COrporation,, Library
Automation. .!-ComputeriZed Serials Control, Library Automation
Seties (White Plains, N.Y.: in'ter atiOnal Business Machines
Corporation, 1971)4 p. 1. A



'complexity of the serials .contrOl.problem is due to the bom-
1-pp.exity of the serials themselves... Sortie o-f the causes 'are:.

I .
serials

1. The -unpredictability Of publiCation of some

2. BiblibgraPhical changeS in the serials
3..- Sh'ipping*delays idamage,an4 loss
4. Publishers' claiming deadlines

, 05. ' The shortness of the in-print', life
issue of a serial publiaation

operate both efficiently ar effectively,
serialS department cjesireS ze costs and cluplielIt.ed
effort claiming items not yet'pliblished.)- aticl maxirti4.ze

sertiice to the library patrons. Gaps in the serial ..hbldings.:

greatly decrease the service value of the serials in the
liSrary. Samuel Lazerow., Head of the Serials Section of

'Library- o'f' Congress, has said:

If all serials arriVed on scheaule there woulthbe no
need, to develbp and maintain a follow-up. and claiming
abtiVity,' But lgeoauSe. of the Many reasons for non-
receipt of ..'current seriarp, there mtlst-be some system
for insuring the receipt of all issues due and
able before they bedome out2of-print. .

'My perionfol philopoPhy of the serials- recort4
tion has eialwa .. included- the beleef that one of the
essential Purposes of a'serials record- tb 'facilitate
the claiming of missing issues-. Indeed the necessity
for claiming can be viewed as a major reson for estab7
liphing`'nd maintainiug a serial teoord,4-

Samuel Lerow r " §eriaiRecordl: A Mechanisla for
"Con&ol;" in Serial Paibligations in Large .Libraries, ed.

fWalter C. Allen, Allerton Park ',Institute, ..no. 16 Lurba4-ka,
Illinois :. University of Graduate School of Library
spience, -1970) , p.



App.' aticin.'of` data processipg to serialS control
and in particular claimingc .promises great rdgards to the

Plibrariel-whdrasre able to esign successful systeths. The

.automated cheac-in system at th;feUni.v:ersity ot,California at.
San Diego ,reduded the required `time sPeerat cArl eaoh:itt by
50 percent.1 A study of the on-line claimihg peration at
the t3iomedical Library of the University of Cali.k8rnia at
'Los Angeles estimated: an ":`Improvement Over the p-reNiio_uS manualt.

r" ,system of thirty additiorial receipts per,w Before th.e

affvent,-Ot. the automated syStem, the claimin,4functiori, was, so'

disorganized° that very few claim' lotters: r!.s Zlted in the
.'1

receipt of `items. After automating 'the seriI.l.s apprdxiitiately

50 percents-of the claims 'produced and.,,sent resufted

receipt of a-Jour-n6.1 whIth -Would-not-.haVe -arrived othepaiseil

Serials' claiming can be divided into three <areas of
study. First, the organiza.ta,on of the serials section must

I.beexamined and redesigned. to fit- the needs of, the. automated

Second, the.losts of operation also srequire tudy--

bOth past operational coats and future 'pi.eclicted.'ctosts:

third, the method of de. terminirig the slate,- central
the operation of cla.ixtting, -must be inveStigated..

0..

Don. L. Bosseau, "The University af''California.at
San Diego Serial/ System--Revisited,Program 4 (january
1970): 9.

2
06 James Fayolla,t., "On7Line Serialb Sydtem in a,,

Large BiomediCal- Library, Part Comparison of On-Line and
Batch Operd,titc)s and Cost. Analisis," Journal (sf the American
Society for- ormation Science 24 (March-April; 1-9:73) :. 84.



Algorithm. . An Algorithm is a rule for deternliiiing
.

. Definitions

Xlie date past whAc6:an issue:CiX, a serial publication will be

clfa-ime.dg

%'"" Arrival pattern. 'An arrival pattern, is. aPlot 'of
i=!!

arrival dates, of Pf publicatisDP?

Claim. A cliaietis a determinatiori. that 4 icular
issues of a"-.serial publication which had ' 'not been ee,ceived,

by the library is past due and, a claim letter should be, sen't''''
/

. to= the 'pulSli'sher or =distributor..

.F1a4gincil

r
.-

gg.4.ng s" a,...deviCe Ccr,nput.er ;\

.

,J ,files (magne ic tape,. disc,' etc, ). to .bring the -attentiOn, bf
the comPuteF t.O.Atbertain., feature the file.,

.1

:Lag Lag time IS a period of title added to the
. .

claiming -algorithm of a serial to account.for, 'normal delays:-
.

111 ce 1P o an issue (e.g., publication delays mailinT
\ A

-tc.) . ;

Hole; A hole is, a. missing issue with no indication
°

n, the kardex card' that a claim was made, or with the inci
,cation that the issue is out-of-priiiet, has not yet- been ; ".

printed, or never was printed: e

iArrival'period. The arrival period the

time within which an issue is designated; on ;the kardex card
expeCted .to

V'
e period 'of: ttfe,,EirSt

..1 'r



issue of of a quarterly ,for 1975 ,is- January 1, 1975 to

0

March .31,'1975). In most` Cases this may be equated to the

frequendy of :'publication of the2seiial.

.. -.. _±AutoMatic'claiming. ,Recommendation to:claimam
v

.

,
_ 6

,

issue of a serial made'.by th6.Computex through the appli7

dation 'of,somelaiming a gOrithm programmed-for the use o.. -
.

the computer s.

The Problem Statement and-Delimitations

,

This study involved describing and comparing three,

algorithms for claiming serials based on precliCtions of the

serialS' arrival dates.-"'::All of the litajor functions of

serials-department depend on when its serials. issues arrive.

In the analysis of the, data, the arrival patterns_Were

assumed to be normally distributed. The merits of

system :versus:An On-1.i 4L-SysteM were e4cl dude-



LITERATURE SEARC

To claim a serial issue one Must have some idea of

when it should 'etrr ve at the lifprary-inOrder to know. When.
°

it can be considered' late. *Prediction I of the arriVal date

of a:Serial is necessary to all claiming systems; whether

automated or manual. The'crudeness of the prediction of
o

arrival dateS has'..been one of the baSic problems of manual
C

4.reyiew' of the literature revealed no onepredicting"the

blaiming,4ystems. The claiming procedures of O'Anual systqMs

haVe at 'best been, erratic, and at wbrst chaotic. Howeverl.

development of -a completely automated claiming system.

There are numerous ways to predict the arrival.date

f a serial,rbsue. HoweVer, three general concepts were.

identified in-the.literature:

1. Predidtion ofarrival by publication date plus

alag time

2. °Prediction of arrival using the" history o

arrival dates and a statistical method 'to extrapolate from

1Five Assodiated-University Libraries *Joint Serials
Control tYstem).Project for the Libraries of &nen Univer-
sity, University of-Rochdster and the State'University of
New York at- Buffalo, Phase I Feasiqlity StudyFinal Report,
(Bethe'Sda, Md.: ERIC Document Reproduction Service,
ED 051 827, 1971), p. 13. . P



Q

the past history of arrival dates

3. A opvbination of 'land 2
.

A

A fourth concept also appeared viable to the author: 'use no

'prediction' of arrivalmerely set a cfaiming- (171)e (e.g.,

claiT,just in time to catch the publisher's

claiming).
am

adline for

The first concept based the arrival. -frequency on the

publisher4s stated arrival date--most often a date found.

printed oh the publication itself. This was the most common'
)7' , . _

practide-in libraries with automated serials ,sections.

Various lag factors were added-PCo coftipensate for shipping

and.publipation delays. Lag 'factors may be iildividualizedr

.for particular
A

serials titles. 1
This means of eredicting the

arrival` date depended on 'the, libraian's knowledge of the

particular problems with each serial title.

_

'The .keys to this concept were the prediction of

arrival information (date, issue, number, etc:) and the

librarian's knowledge of publication and shipping patterns.

In a. study of the UCLA Biomedical Library, FayolJ.at and Luck 2

estimated that all arrival information can be predicted for

70 percent of their serials titles. It was also estimated

that arrival information call be predicted for 80 percent of

1Martin D. Fried and Ruth Dunham, California State
' 'Library: Processing Center Design and Specifications,
vol. 4:, Serials Control System (Berkeley, Calif .: Institute.
of Library Reseatch,-University of California, 1969), p. 116.

2 -James Fpyollat and Don Luckp 'CoMpUter Based
Serials Control System/ Biomedical Library, U.CLA,!Ameridan.
DoCatentation-20 (October 1969)1 325.

aI
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I

the serial titles at the UniVersitY Of California at

San Diego Library.1
r.

The, second concept2.
vas based on they simple statis-

o

tical principlea of mean., standard, deviation and confidence

interval. The theory behiiid this concept'was that the

2v issues of a serial arr ive at ac library in a normallyis---

^ tributed pattern. ;Thereforer a confidence interval could be
.

computed around.the.mean of the. arrival dates or arriVal:-

inftervals of -the issues of a serial so that the..serials'

-likrariancould expect to have,a certain perdentage of-con-

fidence taingle-sided normal distribution confidence level):

)that an issue of that serial-Would arrive.Within a certain-- ,

period of.time (97.7 percent confidence level at two stan-
.

dard-deviations and 99.9percent confidence level at three
ti /

standar-d deviations) . Based on these premises the librarian
0

could claim an issue of aperial with a :theoretically rea-
- /

sonable amount of accuracy. No such system was foundtO be

in actual operation.

1 .
Don.L. Bosseau,'"Case Study of the Computer-

Assisted Sprials System at the Uniyersity Ot California,
San Diego,". in 'Proceedings Of the.LARC Institute on Auto-
mated Serials Systems, ed.. H. William Axford (Tempe, ArizOna:
The .LARC Association, 1973), p. 108.

2
Interview with H. irk Merrimotti Harbld B. Lee

Library, Provo, Utah, Octob r 1974; and Robert W. Burns, Jr.,
The .Design and Testing of'a Computerized Method of Handling
Library. Periodicals (Title I) (Bethesda, Md.: ERIC Docp-
ment Reproduction Service, ED 050 7530 1970).

C.



One pOssi,ble-combination of the first and second

concepts was the Ohio College Library Center System (here-,

'after 0.C.L.C.) .1" It was based on the arrival date of th e

last issue of a serialreceived at the library. The fre-

q-uency ,of publication and a la factor are added to the old

arrival' date tO compute the new expected arrival date. The.

Ohio College Library Center proposed to use this system in
'their forthcomi.ng automated serials control system, but 'it

.had; not yet reachedthe final design stage. No claiming

system similar to the proposed 0.C.L.C. System was known to

be in operation.

No 'precedent ,was found, for the fourth concept in the

literature (see page l5.' for a fuller eiPlanation of thee con-

cept).
.

Systemi fori each of these four concepts are devel-

roped into models in che.ptet 3 and will be called (1), the

Jordan- Larsen SystemP2 (2)' the 'Memmott System,3 (3) the

Ohio College Library Center System,4 and (4) the' Deadline

1
.Meg Sarve,r, Ohio College Library Center, to John 0.

4
Christensen, 28 January 19'75,, Personal Files of John. 0.
Christensen Provo , Utah.

2So called because K., Paul Jordan and 2V. Dean Larsen
of 'then Acquisitions bepartment ofthe Harold B.. Lee Library
have proposed such a system fox' .the. serials section.

.3
This systerri:has been proposed by H. Kirk Memmott

Head of the serials section of the Harold B. Lee.Library.

4
Sarver letter to author.
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System. 1
All.'fpur systems Can compute a date...on''which the''

expected issue will be claimed,

. There are some serials for which' little hope- exists

"for 'their control under a claiming algorithm. fihey are very-

sirregufar in. their Ehiblication pattern. .The same title may.
19 J

.ovary from many issues curing one me.ar to many years for one

issue. 'These cannot, at present,- be claimed and ineoe'ssi-at

tate a stop-dlaim flag in the serial file*
.k,

It is appropriate here to'clarifythe

-term !'automatic claimin9.1 The four claiming algorithm
g

use of0thd"

V°described above produce claiming dates, however, 'a humeri

,interface.is still necessary._ The-blaiming-daies or lists
. ,

of items to be4claimed are the recomm5hdations of the corn:
e

puter to 'the librarian.- \The'librarian makes the final

decisionto claim or not to claim.'

Versions of the first concept Were the onlY\ones

known td.be in -o
o.

proposa1s ,One of the

on The-other three concepts re only

purposes of this.study was to ompare

theSe pmoposals, to see if they would be Ariable so1Aions to

the probleM of- seria

-Referriihg t othe-publ4sher.'s deapine for claiming..'

2
Davi'd 4ishop6.Arnold L. Milner,- and Fred W. .R0P4/71

"Publication Patterns of:Scientific Serials," American
Documentation 1.6 ::(April 1965)i
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DATA COLLECTION

Approach to the Problem
-

-

The four claiting algorithms proposed in chapter
- -

were compared by using actual records; of arrival' dates.,

Three other proceduree we considered; (l) analysis with*

contrived: arrival datds (2) variation of several, parameters

(e.g.., mean, gtandard deviation etc.) coansderee in the
, t;"

four
-
algorithmS as plotted against the--perforvance\ of the

algorithms, `and, (1) anaiysis with a ,presently runnig
. . /

serials system' to/ check the performance of 'thealgorithrns

with current daia. The first method was rejected as being

synthetic= -the humanaesign..of the dates wourd,:throw bias

intco,ithe results. The second method was 'rejected as not.

being related' closely enough to the working problem to per-
. IA

mit easy application to the specific situations (at hand)

The. third method, although. possibly 'better than the one used,

was rejected,becauie of lack. of time and motley.

S:tirvey Plan
-4

The four concepts descriped in chapt9r, 2 were *devel-
.

e

oped into specific claiming algokithms. Arrival dates have

not been kept in the Kardet files at the %Harold B. Lee
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12

'Libta , th refore a random sample of the serials at' the
Wi11ar J. r rkfott 14brary at the'University of-Utah wa

\. . .-
,,

taken. ,T used'towere:useto test the performance of i the
,

.

claimihg Aigor thms. Sixteen:a&ival patterns' of

were Chosen as epresentatiires of the' random sample and re

graphed to ,check what kihd of pattdrns they follow and how

they would be cla med under the different algorithms*. Con-'
-,.

clfasions from.rom general obseivations on the

randoin ecific obServationg on the .sixteen
0 .. ,

.

Chosen f the algofithms-

ration4of the Instrumen

Th7 our co cepts.:deScribed in cWter 2 were aevel-

-oped claitung lgsoxiiichttig7.-aia774..ranationg'-' of eath
N

Jordan- Larsen system
4 ;

,

'. 1When an isau ap .Checked. in with the 4ordan-,Larsen'
.:.,,.;2 ....

System (see `appendix C for flowchatts) ', if the' issue. is .tge
.,,

.

. )
expected one then'th new Claim:date becomes the end of the:.

pith lication -pex'i.pd fo the next' i s SUe- p lus a lag;. factor (or -,

grace period). Some the suggested lag factors are:
!

la) one week for -weeki publiCations, ,(b) one y month for,

monthly publications, c) three months for:quartetly publi-

cations,' and (d) six. Months for annuals. There are many

possible 1'4g 'factOt.,

Several problems are immediately. noticed. The accu-
,

the claiming is dependent Qh the librarian's
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knowledge of indikiddal titles. For
a

thousands currentof curren subscriptions past experience has
.

.

- *
proved that' this Method is inefficient:'

large libraries with

issues of. a serial title. would have to arr/ive,before a ,v

proper lag.factor:cou* be determined. New pertontel would
""\

requiremenr-months,. if not years;'to beCoMecompetent in

determining the :lag `faotOrt and making periodic adjustments

Also several

to the algorith
F

-Memmott system.

r"-
'0 The MemmOtt System (see appen4i)i C for flOwchartt)

arrival pat-us'es'the standard deviation and mean of Paist

terns. ,on the pxemiskthat serial arrivals' act like a normal

distribution: It appears as if .t shouldwork.best for

serials with periodic intervals of arrival but several

difficulties prevent it from being comprehensive. First, to

cOMputea Standard deviatiOnat least three 4ata.Points"-
. .

(arrival dated) ar needed which necetsitatetan..initial

waiting period unt 1 three 4ssues-- serial have arrived.
i 0

Second, if the publ cation pattern/of &serial is:iipt

periodic (e.g., one example of .an irwegikar pattern would bepattern

a publication which is published monthlyeleven Montiii of

the year) the standard de.iii4ion is biases id loses much

of its value of prediction.- With the aid of a, publication

1Robert W. Burns, Jr., The -T And Testing .of a
Computerized Method of Handling Library Periodicals (Title
III) (Bethesda, Md.: ERIC Document Reproduction Service, ,
Ep 050 753, 1970) , PID..3-6..



.

v"r

P4ttarn,recokded in the serial- fie, the.intervalsof equal

length between consecutive issues are used to deteiMine

standard deviation. Thus, in the eXample'Of the serial pub-
.

,jished eleVen mo ths, of the year, the ten one month inter-:
-

vals are ° used L to ompute the'standard deviatiOn and t!he one

two -month rval is,thrown..put.
1

There is a fukther problem. When ane issue is
.

._.
claimecf, the date of arrival of the cl'aimed' issue Must be

se I ee. . _.
0

discarded beoause it will dot reflect 'the true arrival pat-
. / it . or.,

.tern. The discarded dath'points-will be larger than those
e t. 1 i

t

used tofcompUte the standard deviation, causing the standard
. .

4

deviation to be lbw. ,- Because' o'f this problem, further

refinements are. necessary to avoid claiMing an item too

The more data poidts '(arrival dates) available, the finer

'tuned the standard del7/4-Eibn becomes. SoMe.unpredictable

occurrences will'4aVe, to be dealt wit1C(e.g., labor strikes,

`.-financial-ppbiems,-natural calamities, etc.) and will con-

tinue to keguirea humaninterface in claiming with the
0

Memmoit-System as well as any other automated system as

indicated the literature search.

O.C.L.C. system,

The 0,C.L..C. algorithm (flowcharts would be Very..

similar to those used for the Jordan-LaksenSystem which are
..

found appendikC) is based on the last arrival date of an

f a serial: The numerical sequene of issues (ifone

Fried and Dunham, Serials Control :System, pp. 113-19.



has been detetmined) is conserved. an issue of a'

serial 'artives,_ the new claiming date is -computed frot-the
. - .4

. . .

. arrival date y adding the frequency' of ublication pills a,
6

' 4
.

lag dtor to the' arrival date to compute a,new expected

arrival date for the,next issue of the serial title

Deadline SYstemi

foufa method for claiming uses onithe Pub-

lisher's deadline for. In conjunction with the

xpe ed, issue infoimation,' the known publishers s deadline

6 I

a

is use to allow, as much time as possible; for the publication

to arrive without defaulting on the deadlinek set by some

Publishers lor claiming issues of their serials.,' Due to the

lack of information of the deadlines of many publishers, this

algorithm can, be used only selectively.'

Notation

The °notation below is used hereafter in this peper:

Al, the day of the month (week, period, etc.) On

which the issue arrives

= today's date (arriyal date) '
-4

Ii the number of days in the. i 6" interval between

arrival dates of a serial Ti = Ti

a

.p = the number of intervaIs:used to compute the

standrd deviation of the arrival pattern (in

number of days )

1
T is ;i;s the author's own idea.

*.



claim .date computed , after -4.th interval =-

opnfidencel or .99.9% bonfidence2

(

'.Collection Techniques

Arrangements were made by Kirk Memtnott with

of,Deana Astle, Head the Serials Depa tment at the Willard J.

Marriott Library, to microfilm a random sample of the kardex

cards of the University of Utah. The. KardeX,file of the

,University of Utah "contains approximately 18,000 entries

including some newspapers and 'see' references., An 6/ympus

half-frarrie 35 mm camera on a 'tripod with Kodak Tri-X film

Was used to phbtograph -the sample.

.o

All of the ;titles were considered ourrentlk received

items. The number eight was randomly picked to begin the

Thi4s represents a single-sided normal distribution
confidence level. Owen L. Davies and Peter L. Goldsmith,
Statistical Methods in, Research and Production (New York:

'Hafner, 1972) , p. 434.

2
, Ibid., p. 435.



Sampling, and thereafter a 'systematic sample was 'ta,ke'n
. , ,

ever'y twentieth iterti. ;;. The newspapets and .'''see'

were excluded. In' this manner kaidex cards': for
were photographed.

.

Th6'deve1Ope4.1pric

geforendes

form one:

reel of :fim in alphabetical order for easier 'analysis."
record' sDf. each :title, its freguendy. of publicationk `years
of receipt, claims, arid holes, -along with; oetta-in. descriptive
coThments was made as an index..tg the .rolI.of film. Of the

758 records, 358 were. to be.too .viegular in their:
a.

arrival Pattenls or to have records, of too few arrival date,s

(usually less than six),; to be useful for` analysis./. Thiitat-

five titles Were noted by the author as appearing to be

workable ekamples for ,analysis :,:

.been chosen. Sixteen

ny 6theks odgic1:11.va al$QT

representative

five noted titles, were, chosen't for final. anIlysis.. This

subjective means .',(of choosing certain next7amples:1----for analysi(s,

was introduced,-due to a lack of time for a cOmprehensive

analysis of all the arrival patterns.

It was decided that the plotting of graphs of 'th

arrival patterns versus the claiming algorithms would be. the

9 , . .

clearest means of sis. . The arrival 'patterns of .fif-'

teen of the sixteen Serials titles were plotted-on two. aif

ferent graphs. 'representing two different ways.of determining'

the arrival. patterns. cif -regular serials/(Vo be--explained"

° / )
chapter 4) . The ninth pattern was 'an irregular pattern and'.

t,440

could° be analyzed on only one such graph:



CornbilatiOn and Preparation Of the. Graph's.
. .

arrival pattern:2 of -a-:regular (deslgni.ted .fre
quency of publidation) seriar.title was reptesented.:twb_ ,
ferent-;.Ways: (a)°the arrival' dates were represented ..a'S the,, .

.. -.
,..,.. . ... ... , .. ,.. . -

numbe .o.fday.s elapsed .betWeenthe beginning date .ipf.the,
. emexpected, arrival period of an 'is-sue" (as'..7Calculated. froM-the:., '. ...

frequen4 of &rrival froM the kardex card) and the aCti.ial*. -. ,
4 -

arrival date -of aft issue (as indi:tated ah 'fie -kard.ex .card).,-.

and (b)..the arrival dates were represented aS thenumberof-..... ,
daysin the interval of time between ;Oie; arrival' of

. N
. ..

se.cutively .exPected issues ' ,.Only tile .1 33.1: Method.,
,

feasible. for the one irregular 'Serial arialyzed. - With the
. .

arrival of each succeeding issue, of eack serial. title
,

'Mean (I') and standard deviation (S,) were computed (see
t :

-appendix B' for compUter program) and from them the claiming
, .

,date for the next expected..issue..(Ci) /was computed at the
9,7.7 percent confidence level as the date when the next
issue would be

Two graphs were made far each regular ,serial..

graphs contained plots, of the-arival patterns
regular serials by
Ci (Memmott algorithm)

claiming algorithm.

method defined above, plots
.plots of ."-the'.Jordan-Larsen

In most cases, etZordan-Larsen Claiming algorithm

was compUted as twice the .leiigth of the arrival. period
(e:g. , -graphed as :two,. i anthS for a monthly) , haigever," in

case of annuals and bi-annua the Jordan-Larben claiming

the



algorithm was computed As one and.one'-half times the issue's

arrival period (i.L, one and one-half years and nine months,

respectively). The lag periods are the ,choice of "the author.

...

This represents the _'frequency plus Aag factor'` concept
. ,.,.

Mentio ned earlier.

The 'b' graphs contained plots of the arrival pat-

terns of regular and irregular serials by the 'b' method

Idefined above and plots of Ci. Those graphs representing

the analysis of regular.serials also contained plots of the

0.C.L.C. method of claimin4 serials. The periods used for

the00.C.L.C.method were the same as those used fOr the

JOrdantLarsen Method on the traphS.

.2



CHAPTER IV -

..-

PtEPARATI6N AND AN7ALYSIS'OF'THE DATA

The following is an explanation' of .thy symbols on
*R,t'

the graphs of the publication patterns and claiming algo-

iithms:

'a' graphs

1. Numbers on the ordinate (vertical axis) repre-

sent the number of days in'the interval from the beginning

date of the period in which an issue

date of its Actual arrival

2.. Numbers on the abscissa

represent the years (9hronologically) in which the'issues

is expected and the

(horizontal axis)

I

r

are expected with subdivisions for the periOds within the

years (again taken from the frequency of arrival and the

information recorded",on the kardex card)

pattern

represents a plot of the serial arrival

---rdPresents a plot of the Memmott claiming.

algorithm (Ti 1E + 2Si)

5. representsga plot f.the Jordan-Larsen

claiming algorithm

6. )( represents Claims of issus which would have

been Made V the,Memmott 'claiming algorithm on issues

20



21'

actually missed by the University of Utah (whether 'even--

'tually received by claim or not)

7. °represents claims.of issues which would have

peen made by the Memmott claiming algorithm on issues actu-

ally received by the University of Utah (and apparentl, not

claimed)

The caption with ach graph gives the title of the serial

and its frequency f publication.

Ib' graphs
O

The. Same symbols as above apply to.the 'b' gpaphs

except:

1°. - represents a plot of the OtC.L.C. claiming

algorithm, and

2.,g)rThe O.C.L.C. algorithm was not included ihf-

graph 9 because this is the graph of irregulax serial and

"the O.C.L.C. claiming algorithm coul not be applied to

irregular serials. -

Not enough data were found to evaluate the fourth

method of claiming, the Deadline system. Therefore it was

left out of the analysis' of the data. The_graphs'of the

data follow in graphs la to 16b.

Some numerical compilations of the results of the

_, ,

graphs and th random sample are compiled beldw. Ten basic.

classes of
b
arrival patterns were used by the author with

an eleventh for those patterns which did not it in any of

the ten. These definitions are the result of the indicated

0).146
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A.

frequencies in the University of Utah Kard* file. .The

number and percentage of items from the rando sample are

indicated with each of the classes:

1. Semi - annual (One; issue every two years)

12 (1.6%)_

Annual (one issue per year)

J14.8%)

3. Bi- annual (two:isOues per year).
, A

(5.9%)

ual (three issues, per year)

(3.2%)

5. Quarterly-(fout per year and usually every,

three months)

184 (24:3%)

6. 'Semimonthly (one every two months and usually
z.

,six per year),

55 (7.4%)
r

7. Monthly (one every month and usually twelve per

year--herein were included some which did not publish during

:certain seasons or months of the year .but were monthly

.during the others)

147 (19.5%)

8. Bi-monthly' and Semi-weekly (twice per month or

every other week)

14 (1.9%)
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9. Weekii), (one per week with seasonal exceptions

as ink the case of the monthly)

latives)

23 (1.o%)

10: Irregular ( o deternined pattern)

333 (17.5%

11._ 0dd (from three per month to five year cumu,

,TOtal = 758

..Seventp7five of the:758 changed their arriVal'fre7_

quency at least once during the periods' covered by,the

kardex, cards in the sample. From the grap40 the following

data were compiled:

1. In the date-based analysis ( graphs) the

Metmott algorithm claiMed'-forty-two-,issues which actually.

arrived at the .UniversityOf Utah, without apparent. cIaiM

versus thirty -two. issues claimed by the:Jordan-Larsen

algorithm.

2. The Memmatt algbrithm (on the

fifty-one 'claims' of issues, eventually claimed or missed

graphs) made'

by the University, of.Utah-,' earlier'thart.the Jordan-Larsen

algorithm,versus two which the. Jordan-Larsen algorithm made

earlier than the Memmott algorithm.

3. In the interval -based analysis. (9p' graphs) the

MemMott algorithm-'claimed' twenty-fiVe issues which aCtU7

ally arrived at the University of Utah without, being claimed,

versus ten issues claimed by the 0.C.L.C. algorithm.



.*

04. The Memmott algorithm (on the tb graphs) made 4'

fifty 'claiuo' of issuest.eventually'claimed di aissed by

.,Ahe University of Utah, earlier, than the 0.C.L:C. algori

versus three which the 9C.L.C...algorithm made earlier than

the MemmOtt algorithm.

A breakdoWn. of the

s>

results of the graphs folloWs in
0

!XxplanatiOn of Figure 6

Column 3. Fals'e-claimsrepreSents the number of

issues claimed by the.MemMOtt System whiCh were 'actually.
received:at the University of Utah apparently without

claim being filed.

4

Column 4. Correct claims--beforeJ. represents

the number of claims or -holes found on the kardex card of

the serial issue which were claimed by the Meimnott System

sooner thdh by the JOrdan-Larsen System.

Column"5. False Ctaims represents tige number of

issues alaimed'bythe bbrdan-Larsen System which-were actu-

ally received at he University of Utah apparently wi.thout

being claimed.

'Column 6. Correct claims7-before Memmott represents

the number of claims .or holes found on the kardex-card of

the serial issue which were claimed by the Jordgh-Larsen

System sooner than by the Memmott System.
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Column 7. False claims represents the number of

issues claimed by the Memmott System which were actually

4 received at the University of Utah apparently Without a

claim being filed.

Column 8. Correct claims--before O.CL.C.`repre-

se is the amber.of claims or holes-found on the kardex card

of the serial issue which were claimed blithe Memmott System

,sooner than by the O.C.L.C. System.
I

Column 9. False claius represents the number of -'

issues claimed by the O.C.L.C. .System which were actually

received at the University of Utah apparently without being

claimed. O

Column 10. Correct claims--before Memmott repre-

sents the number of claims or holes found on ;the kardex card

of the 'serial issue which were claimed by the 0.C.L.C.

System sooner than by the Memmott Systdm.
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CHAPTER V

SUMMARY

Restatement of the Problem and Procedures

Methods of claiming missing issues. of serials pub-

lications have, been ad hoc. TAis study describd four
o

methods of claiming and andlYzed:t4p .performancec..of three' of

the 'methods on sixteen arrival-patterns. The arrival pat7
. . . .-".

terns, selected as workable examples4from a random sample.
. .

of the. Kardex files at the, University of Utah, were graphed

against

Sy*teml.

,/
a statistically-basedelaiming algorithm (MeMmott

and two algorithms based -on the arrival frequency

plus a lag, factor (Jordan7Larsen and O.C.L.C. Systems).

Conclusi4ons and Recommendations

The Memmott Systemwas "shown to be a 'tighter'

method of claiming among the- sixteen serial issues tested.'

Qf the fifty"-three issues missed by the'University of Utah

library, fifty.would.have beeh claimed earlier by the Memmott

U

system, than by :O.

.tems.
the Jordan-Larsefi:or the 0,C.L.C. sys-

However.eusing. the!date method (' a .graphs) of deter-.

mining arrival patterns, the Memmott algorithm would have

claimed forty-two issues which eventually' came without being

craimed as compared with thirty-two for Jordan-Larsen. Using
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the interval nethod ('b' graphs) of determining the arrival
ti

patterns, the difference was twenty-five early claims for ,

the Memmott algorithm versus ten for the 0.C.L:C. algorithm.

The 0.C,LX. and Jordan-Larsen algorithms allowed
t

for.mare variation in thejOatterns of the serials and often

claimed-much later than the Memmott algorithm. It is

sible thatjome items would go out -of- print. before they were
0

claimed by the 0-.C.L.C. or Jordan-Larsen algorithms but

fewer
Aitems would be claimed too soon. Applied to annuals

the. Jordan-Larsen and 0.C.L.C. algorithms often claimed

soonerthan,the Memmott algorithm. The Jordan-Larsen and

0.C.L.C. algorithms definitely performed better on the

weekly pattern' examined. -The Memmott algorithm appears to

have performed best on the quarterlies and monthlies.

The interval method of determining arrival patterns

produced better results than the date method when applied
t -

to the sixteen examples. Fewer 'false' claims were made,

and the interval method was the only one of the two which

could be applied to irregulars. This. might imply that pub-

lishers are more Inclined to publish by interval4 rather
4

than meet a particular deadline, but nothing substantial can

be concluded from such a small sample. 'Further research on

that hypothesis would have to consider the various frequen-

cies of publication and types of publishers (dommerciaic

government, private, nonprofitl.etc.).
/

The percentages of serials found in each frequency

classification imply that those general percentages exist
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in the entrie Kardex files (with the exception of newa-

PaPor ). The sample size of 754 gives a reliability 'of +4

percent with a 95 percent confidence level1 or +5 percent

'Oth a..99 percent confidence level.2

.-:)Further study'of.the data is necessary. More titles

should be graphed ag nd additional approabhes to claiming

must be investigated, but the author maces the f8llowing

observatiohs and reconmendationsbased onthis study:

1. The Merlinbtt algorithm aptieared to be feasible,

especially if one more standard deviation were added to .the

claiming date. If CI had been computed at the 99.9 percenk

confidence level (three standard deviations), many of the.
1

false claims (issues actually received late) would not have

been made. if the Memmott algorithm were to 'be used, claim-

ihg would not begin until the arrival dates of several issues
.

(possibly four to ten).were collected to let the pattern of

arrival establish itself.

2. TheO.C.L.C.' and the Jordan-Larsen algorithms

appeared to perform best for the longer an shorterfre

quency serials (annuals, weeklies etc.)

3. No matter what system is in operation, the

human interface should not be forgotten. Because of th

nature of.this study, no human interface was p ssible. The'
k)1

computer can onlynzecommend that i claii clan bssued based on
4

1Herbert Arkin and Raymond R. °Colton, Tables for
Statisticians (New York: Barnes & Noble, Inc., 1963),p. 145.

2
Ibid., p.. 146.

c....vZ..1)
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some.algorithm it is using. The final judgment should be

that of the person best acquainted with the serial title

.in question. The actual,working situation is very different

from the simulated situation 6f this study. The claiming

system must havp built into it enough fldxibility to allow

for alterations such as known mail delays, publication

breakdown etc.

4. Some irAgulars can be claimed as shown on

graph 9.

5. Arrival dates were essential to the analysis in

this project. The project could nothave been done without,

the help of the;Univesity of Utah Serials Section. The .

uthor is reminded' of a basic principle from organizatiorial

behaior. That is, planning follows a circular process.

Implement Evaluate.

Measure

Proper planning.cannot be done without a means of measuring
1-

what is happening. Evaluation cannot be competent' do4

without data to evaluate. When the on=dine systtem i -fit

operation°, the arrival dates for the issues

fot fUtute 'use on magnetic tape rather than

the arrival dates were properli indexed for
.

this would avoid the highcOst.of disc-pack

disc-pack. If

easy, analysis,

In either.case the. arrival dates" must be recorded and
Ct.

indexed for any future planning which is intended to be more

a

than lust speculation.

4-644...41
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Future Research
,

Many procedures inserials departments are ad hoc.

With the rise of coMputers in libraries many innovations

are possible. This project has just touched on an area

where little has been done.
\

t TheThe 'badic premise of the Memmott algorithm was that

the arrival of serials in a library acts like a normal dis-r

tributioh. The 'author suggests a chi-squared test of

goodnets-bf-fit .as a possible check on the arrival patterns

to determine whether,they are normally distributed (see

explanations on chi-squared test of.goodness-of-fit in,

Lawrence)). Phillips and Robert Parsons, in the Sources Con;,

suited). No studies were found to verify or disprove this

premise. The application of statistical methods"in oper-

ating serials control systems is nonexistent.

Many factors may affect the arrival bf a/serial',

the effects'of some of these factors (weather, day. of the

week; strikes, distance from place of publication, country-

of origin, etc.). be isolated? None of the systems described

in this paper attempts discrimination of any factors but

simply grbbps them all together,
---J

Cbsts are' certainly important. What are the costs

-of maintaining eac4ypf the algorithms versus not having

them? 'Would it beHjuatifiabae-to cancel some subaPiiption0,

td have .enough money

sybtem?. C

to maintain a good aerials. claiming
#

icationa of the claimingalgorithMs to

omputer costs go down and serials;systems are varied. 'As
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control becomes more imperrtive, the.day might come w en

graphs such as have been plotted in this project could be

done by a computer to give the serials librarian greater

decision making capability in claiming..

The data collected in this study provide more

opportunities foi research. Many,mare graphs should be,o

plotted; other algorithms should be devised and tested; an

other aspects of serials should be-investigated with the

data in the sample. Samples-at other "libraries should be

used k compare results. The author hopes this project will

act as'a catalyst to others.

Ey

O
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APPENDIX-A

4IRREGULAR PERIODIC FREQUENCIES AND-

4.5 CLAIM DELAY CODE .

A MI J J A' ,S O N D

I 71 71' 3
3(

3L. 17I7j 1

Fig. 1. The example abOve deecribes.
a periodical p9blished biweekly except
in the 3 months -Ofisummer when it is
published,pcothly.

14---"t134r;g
1-,1st week
27-2nd week
3--3rd. weak
4--4th week
5--5th week
6--Weekly
7--!Biweekly 4
8--lst & 2nd weeks
.9-,1st-&°3rd weeks

& 4th weeks
& .5th weeks

C -2nd & 3rd weeks
D- -2nd & 4th weeks
,E--2nd & 5th weeks
F73rd &.4th weeks

1
Martin D. Fried and Ruth Dunham, California State

Library': Processing Center Design and
Vol. 4: Serials Control System (Berkeley, California:
Institute of Library Research, University of California,
c1969), pp. 112-19. ,.

G- -3rd & 5.-th weeks
1.1--4th.& 5th Meeks .

2nd &. 3id weeks-
& 4th weeks

L- -1st, 2nd & 5th weeks.
1 7-1st, 3rd :4 4th Weeks
N--lstr 3rd & 3th weeks.

4th.& 5th ,weeks
;P- -2nd, 3rd & 4th weeks
R--2nd, 3rd & 5th.weetcs
'S-,.3rd, 4th & 5th weekS.
T--lst, 2nd, 3rd.&'4th weeks
7117-1st, 2nd, 3rd .FL5th weeks
V--lst, 2nd, 4th & 5th weeks

3rd, 4th & 5th weeks..
3-d, 4th & 5th weeks

n A

55
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Claim Delay 1 (weeks)

Claim Delay 2 (weeks)

I
Missing Delay (weeks)

1 1

1
I

1Binding Delay (months)B

V.

Fig: 2. Claim Delay Code.
1

Claim Delay 1 indibates the number of Weeks after publication.

to issue the first claim for an unreceived issue.

Claim Delay 2 indicates .the number of weeks after publication.
4'

to issue the second claim for an unreceived issue.

Missing Delay indicates the number of weeks after publication

to declare an issue missing and discontinue Rroducing
,40

notices.

Binding .Delay indicates the number of months' after prediction

of the last issue of the binding unit before issuing

a binding "slip.

1The claim delay code is used for exceptions in
shipping and publication pattern. A specified number of
days, weeks, or even years is added to the computed, date.
This, of course, includes refinements according to the
season and for special holidays., (See also appendix C,
figure 5.)"

a 0
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APPENDIX C

FLOWCHARTS OF CLAIM SYSTEMS



CLAIM YES'
ALGORITHM

ISSUE
EXPECTED

NO

CHEdlc
'ISSUE THE'..

ONLY ERIAL
RUN

NO

MANUAL DECIsroN
DEPENDS ON INDIVIDUAL
RT

CORRECT, INPUT
OR OUTPUT
I /

'UPDATE .EX-\-

"ECTED ISSUE
INFORMATION.

LAIM: -ADD
ISSUE IN
..GAP TO

CLAIM LIST"

Fig. 1. Jofdan-Larsen System

-IRREG2
PATTERNS

-COMPUTE NEW ,.

ARRIVAL
DATE-S
ABOVE-

. '
r

An. 'error may be caused by such occurrences as the'
arrival of a duplicate copy of an issue or the arrival, of the
first issue of a new subscription.

'When claiming those issues found; tO be missing' dUe
gaps, they will, be added t6 :those claimed due,' to publisher
defaults of expected 'arrival



START ;)

YES. REGULAR

PATTERNr

61

ONE COMPUTE Trib'NEW
ISSUE PUBLISHED ARRIVAL DATE USING

PE PERIOD' YES THE END OF PERIOD OF
NEXT' EXPECTED ISSUE`

SUBTRACT ONE ISSUE
FROM THE NUMBER OF

ISSUES
DURING PERIOD

KEEP SAME/
NO ARRIVAL DATE

BEFORE

%C UTE .NEW DATE
'BY USING END DATE
OF NEW PERIODS

STOP
,

Fig. 2. Jordan-LarsenSystemt Irreg..:Patte 8 of PubliCation

1
,Regular-publication;:pattern means: the serial is.ApUb=.

lished at re4UlarIntervalsAi.e,'equal intervals .of. time
between each issue).

2A publicationu pattern'may be cOnstruc?ted to allow.for
irregular arrivals,.. The pattern being used "above w_ opld divide
time into intervals such as the months of the year.. For each
irreguaar serial using such a pattern the number of issues
expected in each period would be noted:and the issues would be
expected to arrive in order during their' respective arrival
periods.. This would cover the almost regulars (e.g., skip one
month). .

3
"When all } tie issues have arrived for a particular

period, then the next peiiod will become the new expected,
arrival period. s



ARRIVAL OF,
CLAIMED
ITEM

6.2

DELETE LAST ARRIVAL
DATE AND UPDATE

CHECK IN
ISSUE
ONLY

UPDATE
INFORMATION

UPDATE EXPECTED
SSUE INFORMATION AND

LAST ISSUE ARRIVED
DATE , "ET.0

IS THERE
2k- LAST

ARRIVAL DATE

iF

ENTER TODAY'S
MAINTAIN SAME/DATE AS LAST

Si AND Ni'ISSUE ARRIVAL
DATE

COMPUTE NEW
STANDARD f
DEVIATION

Si

COMPUTE NEW
CLAIM DATE

/REPLACE

DATE-C

CLAIM DATE
WITH NEV

Fig. 3.. Memmott SysEem

STOP)
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