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Preface

This research report is the second i1n a series of papers the

author intends to publish at irregular intervals. Thé papers are
intended to utiiize scientific management techniques o evaluate
and describe various library operations and services, in order

that managerial decisions may be madé on a rational rather than

an intuitional basis.

Previous publications in this series

Schwarz, Philip and Linda Olson “Examination of Fotential ~.
Management Decisions Based Upon A Core Collection Derived From

bEast €irculation Date Data:." Mernomonie, Wisconsin. Research

Report Number 1. U.S., Educatioral Resources Information
Center; ERIC Document ED 214 496, August, 1982.
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EACKGROUND
In an articie appearing in the May: 1981 JOURNAL OF ACADEMIC
LIBRARIANSHIF, Paul Kantor déécribed a éimbié £Héb?étité; modéi
for determining shelf availability for library aé&é%iéiéf The

purbbsé of this ;abér is to apply this model to & working iibrary
environment and in the process esamine several additional
considerations not discussed in the Kantor articie. These
inciande: (1) gathering data on the time required to apply the
model déVéioﬁéd by Kantor to a WOrkihg iibkafy environment; (22)
determining demand adjusted shelf availability for a medium
significant difference between the results of data expostul ated
in what Kantor describes as a naive fashion, and adjustsf data
sorted by last circulation date, acquiéitibh date and imprint
date; and (4) determine the degree of difference between stack

shelf availability in libraries. Shelf availability, as used in
this paper; is the probability that a patron going to the shelf
will find the item he is looking for: One approach to this

problem is the collection of data based on expressed demand and
2

described in pape.s bv Buckland et.al., Kantor and others. Using

this technique demand as esxpressed by users is measured by

actually surveying library users. The user is handed a form or a

survey worker accompanies the batroh around the library and
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determines the number of items found and the number of items not
found. For those iiéas Eci found, data is gathered to determine
the reasons why they are not found. usihg this téchniqné one can
identify the potential iﬁéééé of the various wéys a user can be
frustrated in his search for library méfériéié. Sources of
frustration in order of likely nccurance are: (1) collection
development failure — the library has never acquired the item
desired by the patron: (2) the patron does not have the necessary
skills to use the catalog successfully: (3) the item is cheched
out: (4} the item is missing from its appropriate location on the
shelf; (5) and lastly, the item is on *he shelf in itg_propér‘;
location but for some reasen the patron cannot locate it. The
overall document avilability is the sum total of all of these
factors. Although providing a wide range of usrmful management

data, this technique requires considerable effort to administer:

A simpler technique was introduced by Kaske and elaborated

on by Altman and de Prospo. This technique utilizes o small

sample drawn from the shelflist. Items in the sample are checked

against the stacks and circulation records to determine the

percentage of items not found. This approach provides less

management information than the first techmique described. One

can only determine if the item is in circulation or if it is
missing from 1ts proper shelf location. It does not provide
information regarding the adequacy of collection development
policies, patron skills in using the catalog or patron skills in
locating materials in the collection. In édaifibhg as Kantor

points out, the data which this technique provides om circulation

interference and on "other" factors are subject to inherent biacs



because of the failure to adjust for the fact that not all
materials are equally in demand. The importance of this fact
could have a significant impact upon the #indihgé when using this
technique. For example, libraries with very old and large

beyond the interest of the current users. As & result data
gathered using this téChniqUE is likely to overestimatr the
b?dﬁésiiify that an iééﬁ, in the féiaiivéiy small subset of
materials currently in demand, Wiii be taund on fﬁé Shél%. The
items in high demand are precisely the ones that are likely to be
in circulation or not available for circulation for come reascn.

It is this issue that this paper is intended tc address.
METHODOLOGY

Sévéfai poinfs are worth hbfihg ih connection with fhié
Study. Tre author was able to conduct the comparative analysis of
data involving last circulation date; acquisition date and
imprint date because the library utilized a cirFculation system

hat retained information regarding item circulation activity. It

-

also worth noting that all library users are limited to a 28

[
0

day circulation period. This may be important if other libraries

intend to compare their ¥indiﬁ§é with data presénted in th:s
study.

The first pﬁasé of the étudy involved the ééiétfibn of a

random sample of S04 items drawn from a total population of
141,000. The random sample was created using & standard computer

random number generator program. The numbers; once generated,



were sorted intu numerical sequence to facilitate matching
against the the numerical sequence of the shelflist drawers. Once
this was completed, the survey worher went to the shelflist to -
gather the sample. The survey worker operied the appropriate
drawer and laid a ruler along side the cards. A second set of

randum numbers was used to selert the card or cards ir. each

drawer corruzsponding to the numbar of samples to be drawn from

the drawer. For example, .f tw~o sanples were to be drawn from a
drawer and the random number tcble indicated they should be drawn
from orie and ten inches, slips were inserted in the shelflist at

of

m
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these points. The call number; imprint date, and .
acquisition for each sample were recorded on the data collection

form shown in Esxample 1. If the card héppéhéd to be for an item
with multiple copies or volumes a third random number tabie was
used to select the copy or volume number tuo be recorded on the

data collection form.

Thé second phase of the study involved checking on the

status of each item in the sample. Kantor suggests starting with
= . -
the circulation records. However, the author suggests that it

would be more efficient to begin in the stacks:. A quick
calculation of the number of items in circul:-ion indicated that

only a small percentage of the collection (approximately &%)

would likely be in circulation at any one time. As a result; the
survey worker first went to the stacks and searched for each item

he

rti

listed on the data collection form. If the item was located,
last circulation date and the disposition code (in this case a 1

for stacks) was recorded in the appropriate columns on the data

collection form. If the item had not circuiatedg the acduiSiéiéﬁ

.



date was dupiicafed in the last circulation date columh on the

data collection form.
When the survey worker neared completion of his shift, he

to search the circulation records for items not located in the

stack search. If the item was located in the circulation records,
indicating that it was not available for circulation, the
previous (next to last) circulation date was recorded in the last

circulation date column on the data collection form. If this d-ta
w3z not available, *he date of acquisition was recorded in the

diéﬁééiéiaﬁ column on the data collection form indicating the
item was in circulation.

In cases where an item was not located, a "0" was recorded

in the disposition column. Items not located were
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for on several occasions. If found, the last circulation date was
recorded in the éééFaﬁFiéfé column on the data collection form.

If the last circulation date was not available, the date of

acquisitions was duplicated in the last circulation date
column. Items falling into the "other" category were either
misshelved; in transil; in use within the library, miééihg or
incorrectly prbtééééd. NG a££9Wb£ was made to quantify this
information althmugh it would be relatively easy to do and would

be required if the library felt this category could be a

significant factor in the avaiiability analyéié;



The final step., prior to the data ahaiysis, invol ved
kéypuhchihg the ééhbie number, imprint ééfé; éEadiéiﬁian date and
last Ci?cglééiéﬁ éééé onto 1EM cards for later sorting and
Eéiiyiﬁé: The subsequent analysis of the dafé is discussed in the

foiiowing section.
ANALYSIS OF DATA

One of the objectives sf the study was fo determine the
personnel requirements for conducting a study of the type
éeécribed in this paper. Table 1 prbvidés this in?ormatiéﬁ; Aé
can be cgen, the two mos: time consuming aspects of a study of

this tyéé involve the selection of the sample from the shelflist
and the time required to search for the material. There would be

a slight savings in time if the survey worker had not opened each

item to determine the last circulation date, however, the total

savings in time would have been less than 2 hours. Information

regarding the time required for data analysis was not included.
1t should be noted that it is not a time consuming écfivity. An
IEM Personal Computer and the VisiCalc software were utilized to
produce the étéfisfitai tables. DéVélééﬁéﬁE of the master tables

and calculaticn of the data presented in the tables required only

a few hours:

A Second objective of the study was to determine if there
was any Eiéﬁi#iééﬁé difference between the results of data
expostulated in what Kantor describes as naive fashion and
adjusted data sorted by last circalation date; acquisition date
and imprint date. The results of this snalysis are shown in

Tables 2 through 5 and discussed below.

o



ble 2 displays what Kantor refers to as naive data, that

1
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ata which assumes that demand is distributed

an
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is, un

uniformly over the collection. The data shown in this table was

gaihéréd during a period of high circulation. The data is sorted
by last circulation date and divided into three equal categories
labeled young, middle and elder. Within each &éééééFy material is
idéhfi#iéd as being in :iFédiééiéﬁ, on the shelf or "other". The

yaaﬁa category represents material with a last circulation date
within the last 18 months. The middle category represents

material with a last circulation date of between 19 and 72

;i

months. The elder, and final, category represents material

has not circulated within the last 73 mbﬁfﬁé;

?Hé fotal number of items in the 76ung category is found to
be 168, of aﬁi&ﬁ 24 are circulating, iii are on the shelves and
12 cannot be éctbunféa %bk. ?Hé%é are 168 items in the middle
caiégory of which 1 is circalating, 154 are on the shelves and 13
cannct be accounted for. The elder category also contains 148
items of whicﬁ none are circulating, 151 are on the shelves and
17 cannot be accounted for: 1t is clear from the table that most
of the iEems circulating fall infb fﬁé young tatéﬁbe; The
importance of this %ati will be examined in éFéSEéF detail in the

discussion of the next tabie:

As table 2 also indicates the circulation dysfunction, that

is the failure rate resulting from an item being in circulation,

the number of items in circulation (25) by the total number of

items in the sample (S504). The "other® ééfééBFy dysfunction, that

g

10



is the failure rate rESuifihg from not beihg able to account for
an item, is B.7%. This was calculated by dividing the total

number of items in the "other" category (42) by the total number
of items in the sample (S04). The total stack aySfuhctiah, that

is the failure rate ?esuléiﬁa from not being able to locate an

item in the stacks, is 13.2% and is determined by adding the
total numb=r of items in circulation (25) to the total number of

items in the "other" category (42) and dividing the resulting

to

i
[

al by the total number of items in the sample (504). The stack

availability is found by subtracting the stack dysfunction

(13.2%) from 100% which, in this case, is 86.7%. That is, a
-

patron going to the stacks looking for an item he has found in
the public catalog, could potentially find it on the shelf 86.7%

0% the time.
As mentioned earlier, this analysis assumes that demand is

distributed uniformly throughout the collectisn. An carlier study
by the author Eiéé?iy'EEBW§é that demand was not so disfributed.6

In fact, B4% of the circulation was being met by 33% of the

collection. This fact is reflected in the data shown in Tabie 3

where all but one item in circulation falls into the young
category. Kantor suggests that it is possible to adjust the data

to account for the uneven distribution of demand. This adjustment

is based upon a formula which relates the demand for an item to

the chance that it is in circulation. A more complete aiécuééion
of the formula and its derivation can be found in kaﬁtér?

Table I shows how the data can be adjusted to account for
current demand: The raw or naive data is again shown on the ieit

of thz table. A weighting factor or adjustment factor is recorded

ok
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in a new column following the raw data. Tiis factor is derived by
dividing “he number of items in circulation for the row by the
nunber of items on the shelf and in the "other" columi. This

t the demand

Q1

calculation is designéd to correct for tﬁe *a&é th
for an item actually exceeds its circulation b .ciuse patrons will
be iéakiﬁg for it even though it is fiot available. Using the

(24) is divided by the total of the number of items on the shelf
(132) Eius the number in the "other" Cafégofy (12): The result of
this calculation is a weighting factor for the row of . 1666667
This calculation is carried out for each grouping and row in tHe
table: Orce these caicuiéfiohé have Bééh completed the raw data
is muitipiiéd by the wéightiﬁé ?acfé? éé EFéViée the aajusfed

data. Continuing with the example of the young circulation

category used previcusly, we find the number of items in
circulation (24) is multiplied by the weighting factor (:1666667)

for each Cafégory in each of the édjuSted Féwé;

The same calculations Ehat were carried out in Tabie 2 to
find circulation availability, "other® availability and stack
évéiiaﬁiiity are repeated u%ihg fhé adjusted data: In this case
the circulation dysfunction is calculatsd by dividing the
adjusted circulation total (4.005988) by the adjusted total of
the items in the sample (4.00S988 + 92.93714 ¥ 2.077844 =

29.005992). The "other® dysfunction (7.1%) is calculated by
dividing the adjusted "other" category (2.077844) by the adjusted

total number of items in the éémélé (29.005992). The total stack

11
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dysfunction (20.9%) is calculated by dividing the adjusted total
of the in circulation and "o*her" columns (4.005988 + 2.077844)

by the adiusted total of the items in the sample (29.005992). The
stack aVaiiabiiify (?525 ié calculated Ey subtracting the stack
dysfunction (20.9%) from 100%.

The same brocedures descriced above were used to carry out
the analysis in ?ébiéé i and S. ?He bhiy dii?éfénce was in the
method of sorting the data: In the case of Table 4, it was sorted
by acquisition date and in the case of Table S, it was sorted by
imprint date. In each of these cases the circulation was more
evenly distributed throughout the three catagories although; in
wach case, almoct one half of he circuiétion was in the young
:étégbr?.

A third objective of the E.Euay was to determine the degr’ee
of difference between data gathered during a period when demand

was heavy and during a period when demand for library materials

was light. The latter is shown in Tables & through 9: As can be
seen and as might be éxpécféd the data differs éigni@icantiy
between the two periods.

CONCLUSIONS

The time required to conduct a simple availability analysis

of the type describéd in this paper is minimal. The majority of

the time will be - t in selecting the sample and searching for
the material. TF pproach would appear to be more efficient

than analysis based upon expressed demand, although it clearlv

provides less management information.



it wouid also appear that the technique described in this

performance in twc areas: (1) circulation dysfunction and (2) .

library housekeeping dysfunction:. It will provide the library
managrr with quantitaéiva data to measure against previously
established control standards: 1%, for example, availability
fal)s putside acceptable limits, the manager can take the

necessary corrective action. In addition to acting as a flag to

the manager that corrective action is reguired; it also will tell
the manager if the corrective action has been successful. This is
perhaps just as important as the aforementioned function:
In the case of circulation dysfunction, the corrective
action might involve a reduction in loan bé?ibdé? The reduction
could encompass all materials oF it could be selectives applying

be the purchase of more duplica volumes for high demand items.

O

A third option would be to use a combination of the tw
] .. .9
appFoaches:

In the case of library housekeeping dysfunction the manager

may want to assign more personnel to shelving or shelf reading.
The results might also indicate a need to replace missing
materials in a more timely fashion. The technique described in

periodic basis so that comparative data would be available over
time. Data collected in this manner might be a useful tool in
assisting the librar: manager in securing additional staffing or
maintaining the same levels of staffing by providihg specific

data to library and unive?sity administrators FéaéFaiﬁé the

17
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impact of staff réductiOné, in selected areas; on patron surceés
in locating materials in the 1iSFéFy.
uneven distribution of demand can make a significant difference
i~ the findings regarding availability if the data is sorted by
last circulation date. In a working environment if would appear
that “he analysis of data wien sorted by acquisition date and
;

imprint date more closely approximates that employed in the naive
circulation date, écduiéifioh date or impriht date) most closely
approximates a true picture of stack availabiitity? Table 10
offers a comparison of the availability analysis for the four
approa_.is. Since the problem is to correct for the effects of
actual use; the author would hypothesize that adjusted data
sorted by last circulation date would provide the best
approximation of actual availability. It wouid be useful if a
library were to conduct an expressed demand analysis in
tonjunction with a study similiar to that described in this
paper. Such a study would help answer this question.

It would also appear likely that management could easily
make several erroneous assumptions if the results of naive data

analysis were used. 'Two problems are evident: (i) the
availability is overstated and (2) the major cause of the
dysfunction is incorrectly identified. As an example; in the

increase stack

0!

latter situation, if a manager wished t
availability based upon the data presented in Table 2, naive

data, he would most likely commit the iibrary resources to

14
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reducing the number of items in the "other" category. This would
be the logical assumption because this category represents a
larger proportion of the dysfunction than does the circulation -
ca{egory; HowEVEr, when the manager examines the adjustéd data
sorted by last circulation date presented in Table 3, it becomes
clear that the major source of stack dysfunction and, hence, user
frustratior is the fact that materials are in circulation.

As shown in the data there is a significant difference
between the results of data gathered during periods of low use
and high use. The question naturally arises during which period
shoulc the study be conducted? Since most of the demand and ﬁéﬁéé

the circulation and library housekeeping dysfunction will occur

during periods of high demand the author feels this would be the

most appropriate time to conduct the étuay.
ERROR ANALYSIS

Kantor provides the following formula as a means of
establishing a rough estimate of the standard ér‘ror:10
E~2=W(1-WIA/N"2 X ((2=WIW-(1=P)) "2
The standard error is calculated for each row within each group.
In the formula W= the Wéight factor for the row, A= the row sum

for the raw data, N= the total number of circulations for all

groupe and P= the adjusted circulation availability.

Table ii iiiUsfréféé fhé use o@ fﬁé éfandakd error
calculation. Using the row for the young group as am example the

data shows that W=.1665667, A=168 (24+132+12), N=25 and

F=.8618910. In the table factor one is calculated as follows:




the row as .0373333. The product for the 1ast column is
calculated using the formala ((2-W)kW-(1-p))~2 times the product
from the previous column and results in a product o?.(ﬁ)ﬁ)i(ﬁi’(z&é. ‘
This process is repeated for each row. As can clearly be seen the
zalculation for the first row has the greatest impact upon the
error calculations.
The complete e-ror formula utilizes the products shown in

the last column for each row. E~2=(F1+F2+P3) 7 (NXN). In the case

of table 10 this is E“2=(.0010468 + .Q0002547 + O)/ (25 %x 25) or

E=171&6E-6.

/
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EXAMPLE 1

DATA COLLECTION FORM

1=STACRS
2=CIRC_
3=0THER
Sl ‘ [ LAgT
MPLE o IMPRINT ACQUISITION CIREUEQTIBN o
MBER CALL NUMBER  DATE DATE DATE CODE
AC B :DS& 1968 1948  02-26-68 09-26-68 1
AS 4 .US3LI 1957 07-27-81 12-18-81 2
R 831 .R7 19469 1967 07-05-73 07-05-73 3




TARLE i

AVAILABILITY

PERSONNEL REQUIREMENTS FOR CONDUCTING THE
ANALYSIS

ACTIVITY TIME

DEVELOPING STRATEGY = 1.00

SELECTING SAMPLE FROM THE SHELFLIST 6.25

DEVELOPING PROGRAMMING RERUIREMENTS 1.00

SEARCHING FOR THE MATERIAL 915
TOTAL HOURS 17.40




NAIVE RESULTS OF A SHELFLIST STUDY OF ITEM
AVAILAEILITY WITH DATA SORTED BY LAST
CIRCULATION -DATE

NOVEMBER
STATUS
GROUP CULATION SHELF OTHER TOTAL
YOUNG 24 132 12 168
MIDDLE 1 154 13 168
ELDE": o 151 17 168
TOTALS 25 437 32 504

CIRCULATION AVAILARILITY IN PERCENT 65.03948
CIRCULATION DYSFUNCTION IN PERCENT  4.940317

BTHER AVAILABILITY IN PERCENT 91.23175
CTHER DYSFUNCTION IN PERCENT 8.768267
STACK AVAILARILITY IN PERCENT 86.70635
STACK DYSFUNCTION IN PERCENT 13.29365




WEIGHTED RESULTS QF A SHELFLIST STUDY OF ITEM

SORTED BY LAST CIRCULAT

AVAILABILITY WITH DATA «_
ION DATE

. NODVEMBER
RAW (NAIVE) DATA ADJUSTED DATA

o IN CIRC- ON I WEIGHTING IN CIRC- ON

GROUF ULATION SHELF OTHER FACTOR  ULATION  SHELF  OTHER

YOUNG 2 132 12 - 1666667 4.000000 22.00000 2.060000

MI1DDLE 1 154 13 . 0059880 .0057880 .9221557 .0778443

ELDER 0 151 17 0 0 0 0

TCTALS 25 437 42 4.005988 22.92216 2.077844

CIREULATION AVAILABILITY IN FPERCENT:
CIRCULATION DYSFUNCTION. IN PERCENT:
OTHER AVAILABILITY IN PERCENT:

OTHER DYSFUNCTION IN PERCENT:

STACK AVAILABILITY IN PERCENT:

STACH DYSFUNCTION IN PERCENT:

13.81090
92.83650
7.163501
79: 02560
20.97440



TABLE 3

WEIGHTED RESULTS OF A SHELFLIST STUDY OF ITEM AVAILARILITY WITH DATA o
SORTED BY ACRUISITION DATE

NDVEMBER
RAW (NAIVE) DATA ~ ADJUSTED DATA

. IN CIRE- ON  WEIGHTING IN CIRC- ©ON
GREBUF ULATION SHELF BTHER FACTOR ULATION SHELF OTHER
YOUNG 13 139 15 .0834154 1.097403 11.73377 1.266234
MIDDLE 8 138 14 - 0493827 3950617 7.308b642 ;6913580
ELDER 4 77777777771?07 i 13 .0Z45399 0981595 2.4680982 3190184
TBTALS o5 437 43 1.590624 22.7233I9 2.276610
CIRCULATION AVAILABRILITY IN PERCENT: 94.01810
CIRCULATION DYSFUNCTION IN_PERCENT: 5.981897
OTHER AVAILARILITY IN PEREENT: 91.43830
OTHER DYSFUNCTIGN IN FERCENT: 8.561703
STACK AVAILABILITY IN PERCENT: 85.35640
STACK, DYSFUNCTION IN PERCENT: 14.54360




WEIGHTED RESULTS OF A SHELFLIST STUDY,OF ITEH ﬁVAILABILITY WITH DATA -

SORTED BY IMPRINT DATE ATE

NOVEMBER -
RAW (NAIVE) DATA ADJUSTED DATA

o 1u CiRC— ON - WE IGHT ING znfg;Bc— ‘OoN
GROUP ULATION SHELF OTHER FACTOR ULATION  SHELF UTHER
YOUNG 14 138 19 0891720 1.248408 12.30573 1.694268
MIDDLE 7 150 9 . 0440252 3081761 6.603774 .3962264
ELDER 4 149 i3 .0245399 .0981595 3.456442 .3435583
TOTALS 25 437 32 1.658783 22.56595 2.474052
CIRCULATION AVAILARILITY IN PERCENT: 9%.79194
CIRCULATION DYSFUNCTION IN PERCENT: b °oaoag
DTHER AVAILABILITY IN PERCENT: 0. Bb!
OTHER DYSFUNCTION IN PERCENT: 9.131779
STACK AVAILARILITY IN PERCENT: 84.560156
STACK DYSFUNCTION IN PERCENT: 15.33984




TARLE &
NAIVE RESULTS OF A_SHELFLIST STUDY OF ITEM
AVAILARILITY WITH DATA SORTED RY LAST
CIRCULATION DATE
SEPTEMEER

STATUS

—— i s o i e e s i i o o

BROUP EUEATIBN SHELF OTHER TOTAL

1 152 14 168
MIDDLE 2 166 - 168
ELDER S

TOTALS a8 474 22 504

CIRCULATION AVAILABILITY IN PERCENT 95.03966
CIRCULATION DYSFUNCTION- IN PERCENT  4.960317
OTHER AVAILARILITY IN PERCENT 95.56452
OTHER DYSFUNETION IN PERCENT 4.435484
STACK AVAILARILITY IN PERCENT 94.04762
STACK DYSFUNCTION IN PERCENT 5.952381

.

26



TABLE 7

SEPTEMBER

ADJUSTED DATA

RAW (NAIVE) DATA

IN CIRE- ON WEIGHTING IN CIRC- ON
SHELF

OTHER FACTOR OTHER

GROUP

ULATION SHELF

ULATION

YOUNG
MIDDLE
ELDER

152
166
156

Nry=

1

O

3

474

.

N’

2

. 0060241
0117647
.03125

. 00560241
- 0235294
. 15625

.91565627 .0843373
1.952941 .0470588
4.875 .125

. 1858035

7.7436048 2563962

TOTALS

CIRCULATION AVAILARILITY IN PERCENT: 97.73017

CIRCULATION DYSFUNCTION IN PERCENT:

2.269826
96.86779
3. 132205
94.59797
5.402031

OTHER
STACK
STACK

DYSFUNCTION IN PERCENT:




TABLE 8

WEIGHTED RESULTS OF A SHELFLIST STUDY OF ITEM AVAILARILITY WITH DATA ™
SORTED RY ACQUISITION DATE
SEPTEMBEF

RAW (NAIVE) DATA ADJUSTED DATA

. IN CIRC- ON WEIGHTING IN CIRC= _ON :
GROUF  ULATION SHELF  OTHER  FACTOR  UEATIBN  SHELF  OTHER

voune 1 160 & -0060241 0060241 .9638554 .0361446
MIDDLE 5 159 2 . 0310559 .1552795 4.937888 .0621118
ELDER 2 155 10 0121212 .0232424 1.878788 .1212121

TOTALS 8 474 18 . 18554460 7.780531 .2194685
CIRCULATION AVAILABILITY IN PERCENT: 97.73325
CIRCULATION DYSFUNCTION IN PERCENT: 2.266752
OTHER AVAILABILITY IN PERCENT: 27.31883
OTHER DYSFUNCTION IN PEREENT: 2.681171
STAEK AVAILARILITY IN PERCENT: 94.91576
STACK DYSFUNCTION IN PERCENT: 5.084240




TAELE 9

ESULTS OF A SHELFLIST STUDY OF ITEM AVAILABILITY WITH DATA
SORTED BY iMPRINT DATE
SEPTEMBER

o

b
m
(o]
m
I
|
m
o
Pl

RAW (NAIVE) DATA ADJUSTED DATA

. o s —— —

IN CIRE- BN WEIGHTING IN €IRC-  ON

GREUF ULATION SHELF OTHER FACTOR ULATION  SHELF OTHER

—— e e

o . o0 __ __0 . __ 0 __
MIDDLE .0245914 0987654 3.701235 .0987654
0 .023I9521 0958084 3.760479 .23I95210

3 ,
ELDER 4 187

TOTALS 8 474 22 . 1945738 7.661714 .3382864

CIRCULATION AVAILABILITY IN PERCENT: 97.62558

CIRCULATION DYSFUNCTION IN PERCENT: 2.3783423
OTHER AVAILABILITY IN PERCENT: 75.87182
BTHER DYSFUNCTIBN IN FERCENT: 4.128176
STACK AVAILABILITY IN PERCENT: 93.49740
STACK DYSFUNCTION IN FERCENT: 6- 502598

4%}
ol




SUMMARY TARLE SHOWING ITEM AVAILABIL ITY DURING A HIGH CIRCULATION
PERIOD

LAST , :
CIRCULAT- ACOUISIT IMPRINT

NAIVE ION DATE -ION DATE  DATE

CIRCULATION AVAILABRILITY 95.03  86.18  94.01 93.79
CIRCULATION DYSFUNCTION 3.96 13.81 5.98 6.20
OTHER AVAILABILITY 91:23  92:83  91:43  90:96
OTHER DYSFUNCTION 8:76 7.16  B.56  9.13
STACK AVAILARILITY 856.70 77.02 85.45 84.66
STACK DYSFUNCTION '13.29  20.97 14.54 15.33
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TASLE 11

SEIGYTED RESULTS OF A SHELTLIST STUDY OF ITEM AVAILASILITY WITH DATA
SOFTED BY LAST CIRCULATION DAIC
NOVERBZR
RA# NRIVE) DATA ADJUSTED DATA ERRCR ANALYSIS

. INCIFC- N NEIGHTING IN CIRC-  ON FRETGR  FACTCR
GROUP  ULATICK SRELF  OTHER  FACIOR  LLATION SHELF  OTRER  ONE  TWO
YONS 4 212 1646647 4000000 22,60069 2.000000 ;0373333 ;6010463
NIDOLE 1 154 13 -005%38G . 0059580 .5221557 .C770443 0015999 2.547E-5
ELDER 0 151 17 0 0 0 0 0 0
T67ALS 25 137 }; 1.005988 22.92216 2.077844 0010722
CIRCULATION AVAILABILITY IN PERCENT: g0 o
CIRCULATICN DYSFUKCTION IN PERCENT: 13.810% ERROR SQUARED: 1.718E-8
OTHER AVAILABILITY IN PERCENT: §1.68352 ERROR: .0013098
OTHER DYSFUNCTION IN PERCENT: 8.111377
STACK AVAILAEILITY IN PEREENT: 73.02580
STACK, DYSFUNCTION IN PERCENT: 20% 97440

31 BEST COPY AVAILABLE




