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Terms

Actual frustration rate: The percentage of
demand that was not met in the rhizome,
calculated by dividing Frustrated readers by
Total demand. The Actual frustration rate is the
reciprocal of Reader availability.

Adds: The annual number of holdings added to
a rhizome from budgeted funds, including new
publications, replacements, and new editions,
but not including gifts or other additions which
are not part of the rhizome budget. See also
Demand adds, Final adds. Maximum adds,
Minimum adds, Set adds, Steady state adds,
Target adds.

Adds maximum: A Limit on the maximum
number of holdings to add annually to each
rhizome, set as a percentage increase of the
Target adds. This limit helps to optimize the
cost effectiveness of budget expenditures while
maintaining a base level of availability for all
rhizomes. See also the broader term Adds.

Adds minimum: A Limit on the minimum
number of holdings to add annually to each
rhizome, set as a percentage decrease of the
Target adds. This limit helps to optimize the
cost effectiveness of budget expenditures while
maintaining a base level of availability for all
rhizomes. See also the broader term Adds.

Audience: A rhizome defined through direct
demographic characteristics of its readers.
Common audiences include Adult, Young Adult,
Preschool, and Children. See also Rhizome.

Availability: A measure of collection
performance based on the ratio of successful
searches to the total searches made by readers:
the percentage of readers who find texts that
satisfy their purpose for using the collection.
See Random availability; Reader availability.

Average out: The annual average (mean)
number of holdings that are active but
unavailable because of current reader use. This

is calculated by taking a monthly snapshot of
the status of the items in the collection and
then calculating the annual mean of the items
with the status of “checked out,” “on hold,” or
“in transit” from the snapshot. Do not include
items that are not currently active, such as
those that have been permanently set to “lost,”
“missing,” or “damaged.”

Average holdings: Average (mean) number of
holdings for a rhizome over the fiscal year. If the
number of holdings is stable, calculate the
mean of the number of holdings at the
beginning and end of the fiscal year. If the size
of the rhizome has varied more than 5% over
the fiscal year, calculate the mean of the
monthly holdings reported for the year.

Budget rounded: Values for the Target budget
rounded to the nearest $10.

Calculated loan length: The mean number of
days that items in a rhizome are actually kept
on loan, as calculated from the value of mu for
the rhizome. See also mu.

Calculated mu: The value of mu calculated
using loan length estimates based on actual
data from the library and rhizome being
analyzed.

Calculated mu demand/item: The demand per
item calculated using loan length estimates
based on actual data from the library and
rhizome being analyzed.

Calculated mu total demand: The total demand
calculated using loan length estimates based on
actual data from the library and rhizome being
analyzed.

Circulation: The annual number of items
checked out for a rhizome. Use Original
circulation if possible (annual circulation
without renewals). See Original circulation for
alternatives.



Demand adds: The estimated number of annual
additions to a rhizome if a budget were to be
based primarily on reader demand. See also the
broader term Adds.

Demand/item: The average (mean) number of
readers who would check out a holding in the
rhizome if it were available to them. The
formula for calculating demand per item is
based on an exponential curve that represents
the pattern of demand in library rhizomes. Also
referred to as Per item demand.

Demand size: The estimated number of
holdings for a rhizome based on the reader
Demand/item for materials in that rhizome.

Estimated mu: The value of mu estimated using
the Standard loan length from the library and
rhizome being analyzed. See also u (mu) (Mean
return rate).

Estimated mu demand/item: The demand per
item estimated using the Standard loan length
from the library and rhizome being analyzed.

Estimated mu total demand: The total demand
estimated using the Standard loan length from
the library and rhizome being analyzed.

Expectation of life formula: A formula
borrowed from actuarial science that relates
average life expectancy, population size, and
the rate of entry into a population: life
expectancy in years equals population size
divided by the number of entrants per year. The
formula assumes a stable population over time.
It underlies the relationships between collection
size, acquisition rates, and median age that are
the foundation of the budget model. See Steady
state collection.

Average Life Expectancy
Population Size

"~ Entrants per Time Unit

_ Size
"~ Adds

Age

Expected frustration rate: The average (mean)
percentage of frustration we would
theoretically expect given the size of the
rhizome and the circulation, assuming that
circulation of particular holdings is random—
which it is not. Expected frustration rate is
equal to the percentage of holdings out at a
given time; it is the reciprocal of Random
availability. It is compared to the Actual
frustration rate to determine the Vitality of the
collection. See Actual frustration rate, Average
out, Vitality, Random availability.

Final adds: The number of holdings to add for a
rhizome used to calculate the final Target
budget. This value includes all adjustments for
policy and demand factors that are applied in
the budget model. See also the broader term
Adds.

Frustrated readers: Roughly, an estimate of the
number of readers who didn’t find what they
would have liked to find; the number of
holdings that people did not check out, but
would have if they had found them on the shelf.
Estimated by subtracting Original circulation for
a rhizome by the Total demand for the rhizome.

Holdings: Average (mean) number of holdings
for a rhizome over the fiscal year; also referred
to as the number of items or volumes in the
rhizome. See also Average holdings.

Limits: Upper and lower constraints on possible
changes in sets of values in the budget model.
The model uses Linear programming to
optimize the values for the number of items
and annual adds for each rhizome, with the
objective of maximizing the potential circulation
of the collection. Limits on size and annual adds
for each rhizome are necessary because
otherwise, the program would set all items and
annual adds to the most cost-effective rhizome
in terms of potential circulation, typically DVDs,
and zero out all other rhizomes. See Adds
maximum, Adds minimum, Size maximum, Size
minimum.



Linear programming: The mathematical process
for optimizing a set of values which is used in
the budget model to calculate the target size
and target annual additions for a collection. The
Excel Solver function is used to complete the
actual calculations.

Loan length: 1) The Standard loan length in
days as stated in library policies: typically 14 or
21 days for books, 7 or less days for videos, and
so on: sometimes used to estimate the
calculated loan length. 2) Calculated loan
length: the mean number of days that items in a
rhizome are actually kept on loan as calculated
from the value of mu for the rhizome. See also
mu.

M (mu) (Mean return rate): The average (mean)
maximum circulation of an item in the rhizome;
thus, the theoretical maximum turnover for the
rhizome. The value of u depends on the average
length of time readers keep an item out of the
library (including any renewals on the item).
Combined with the number of circulations for
an item or rhizome and tables of the expected
values for particular turnover rates, it helps to
measure the amount of time items are not
available to other readers. See also Estimated
mu.

Median age: A measure of the average
(median) age of a rhizome: the number of years
at which one half of the holdings in the rhizome
are older and one half are younger. Use median
age rather than mean age because using the
median accounts for the effect of very old
outliers that are held in most rhizomes. You
may measure the median from the add date or
copyright date of holdings. In general measuring
from the add date is preferable because it gives
better insight into rhizomes such as picture
books with many older copyright dates but high
replacement needs. See also Target median
age.

Net change: The estimated annual change in
the number of holdings for a rhizome for each
year until the Target size is reached. Calculated

by adding together the Target adds and Target
weeds (which may be negative values). See also
Set years to target.

Original circulation: Annual circulation without
renewals. If these data are not available
directly, sample the percentage of renewals for
each rhizome to obtain a correction factor to
apply to the reported circulation. Circulation
reported with renewals may be used, but the
demand estimates will be higher than actual
demand.

Per item cost: The average (mean) actual cost
per holding added to a rhizome in the last fiscal
year, including discounts.

Per item demand: The average (mean) number
of readers who would check out a holding in the
rhizome if it were available to them. The
formula for calculating demand per item is
based on an exponential curve that represents
the pattern of demand in library rhizomes. Also
referred to as Demand/Item.

% Replaced: The percentage of itemsin a
rhizome which must be discarded and replaced
annually to maintain a Steady state collection.
Together with items to be discarded to meet
any target size reductions, these replacements
equal the annual Target weeds for the rhizome.

Potential circulation: The maximum possible
circulation for a rhizome or total collection if all
reader requests were satisfied. The Linear
programming approach used in the budget
model optimizes the rhizome size and annual
adds so that potential circulation is maximized
within the limits set by the library. In the budget
model, potential circulation is limited to reflect
local selection practices by adjusting it to reflect
the existing turnover for each rhizome.

Random availability: The percentage of
holdings that we would expect to be on the
shelf for a particular rhizome if circulation were
distributed randomly over the rhizome—which
it is not. Random availability is equal to the



average percentage of items in a rhizome that
are on the shelf rather than checked out. It is
calculated by subtracting Average out from the
Total holdings for the collection, and then
dividing the result by the Total holdings. See
Average out, Total holdings.

Reader: a person who uses the collections and
services of a library. Used here instead of more
common terms such as “user,” “patron,”
“borrower,” or “customer.” “Reader” is more
evocative of the underlying public purpose of
the library and the manner in which people
experience it. The use of the term does not
exclude texts in the library which are
experienced by “listeners” or “viewers.” There
is a transformative sense in which texts in all
formats are “read” by those who experience
them, and it is this learning experience which
underlies the designation of people who visit
libraries physically or electronically as
“readers.”

Reader availability: The mean success rate for
the rhizome, calculated by dividing Original
circulations by Total demand. Generally, the
proportion of holdings that readers are
interested in that are on the shelf when readers
use the library. Reader availability can also be
estimated from surveys by asking readers how
successful they were in finding what they
wanted, but typically these surveys do not yield
results at a subject or topic level. Reader
availability in public libraries averages about
.65. See also Random availability; Reader
availability.

Rhizome: A group of library materials for which
budget projections and line items are desired.
Rhizomes are defined by the features that
readers use to categorize library materials:
authors, series, topics, genres, academic
subjects, formats, or any other useful
characteristic.

Set adds: A value for the exact number of
holdings to add to a rhizome annually, set by
the library for rhizomes for which policy

considerations override the value arrived at
through the optimization formulas. Such
considerations might include building up or
winding down a rhizome, accounting for
extraneous demand factors, accounting for
extensive gift additions or externally funded
purchases, and supporting policy or planning
goals. See also the broader term Adds.

Set size: A value for the exact number of
holdings for a rhizome, set by the library for
rhizomes for which policy considerations
override the value arrived at through the
optimization formulas. Such considerations
might include building up or winding down a
rhizome, accounting for extraneous demand
factors, and supporting policy or planning goals.

Set years to target: A value for the exact
number of years over which a rhizome will
reach its target value, set by the library for
rhizomes for which policy considerations
override the general value set for most
rhizomes. Such an exception will ordinarily be
made for rhizomes in which the size is being
built up or eliminated at a faster rate than the
other rhizomes in the collection.

Size maximum: A Limit on the minimum
number of holdings for a rhizome, set as a
percentage decrease of the Target size. This
limit helps to optimize the cost effectiveness of
budget expenditures while maintaining a base
level of availability for all rhizomes.

Size minimum: A Limit on the maximum
number of holdings for a rhizome, set as a
percentage increase of the Target size. This limit
helps to optimize the cost effectiveness of
budget expenditures while maintaining a base
level of availability for all rhizomes.

Standard loan length: The loan length in days as
stated in library policies: typically 14 or 21 days
for books, 7 or less days for videos, and so on:
sometimes used to estimate the calculated loan
length.



Steady state adds: An interim value which
represents the number of holdings to be added
to a rhizome annually to maintain a Steady
state collection, based on the Target size and
Target median age that the library sets for the
each rhizome. See also the broader term Adds.

Steady state collection: A collection or rhizome
whose total number of items remains constant
over time. The budget model uses a
mathematical formula that assumes optimal
target sizes and ages for a collection and its
component rhizomes (the Expectation of life
formula). One use of these size and age values
is to define a steady state collection size. In the
model, they are used as technical planning
devices for setting annual target size and
replacement values that are subject to revision
as reader demand, library resources,
publication rates, and collection performance
change over time.

Target adds: An interim value which represents
the number of holdings to be added to a
rhizome annually to account for any growth or
reduction in collection size based on the Target
size for each rhizome, while also maintaining a
Steady state collection. Calculated by adding
Demand adds and Steady state adds. See also
the broader term Adds.

Target budget: The final line item budget
amount for each rhizome, calculated after all
size, age, material costs, and total budget
constraints have been accounted for in the
model. The target budget represents the
allocation of funds that will yield the highest
potential circulation within the constraints
adopted in the budget model.

Target median age: The specific Median age set
as a goal for each rhizome.

Target size: The specific number of items set as
a goal for each rhizome. The target size is set to
maximize Potential circulation within the size
limitations set for a rhizome.

Target weeds: The estimated annual number of
items to weed in a rhizome to maintain its
steady state size and age, including any
targeted growth or reduction in size. Calculated
by combining the annual replacements required
to maintain a steady state collection (Steady
state adds) and any weeds (minus values) in the
Demand adds for the rhizome.

Total demand: The number of holdings times
the demand per holding. This represents the
maximum number of circulations which could
be expected if every patron found on the shelf,
and proceeded to check out, every holding that
we could expect him or her to be interested in.
Actual circulation is of course lower, because in
a circulating collection other people have the
items part of the time, so they cannot be found
on the shelf. This effect is magnified because
the items patrons have out are also the items
other patrons are most likely to be looking for.

Turnover: The average circulation per holding
(item in the rhizome).

Vitality: A measure which indicates how evenly
demand (and consequently, circulation) is
spread over the holdings in a rhizome,
calculated by dividing the Expected frustration
rate by the Actual frustration rate. The
expected value is 1.0. If vitality is significantly
lower than 1.0 (around .75 or less), the rhizome
probably contains a number of items which
receive proportionately little use and might be
weeded. If the vitality is significantly higher
than 1.0 (above 1.25 or more), the rhizome size
is probably too small to support the demand.

Years to target: The number of years set in the
model to reach the target size of each rhizome.



Bibliography

Altman, Ellen. "With Deep Depreciation." Public
Libraries 37, no. 5 (September-October
1998): 278.

Betts, Douglas A., and Roger Hargrave. "How
Many Books?" Library Management 3, no. 4
(1982): 1-31.

Brawner, Lee B., and Donald K. Beck.
Determining Your Public Library's Future
Size: A Needs Assessment and Planning
Model. Chicago: American Library
Association, 1996.

Carpenter, Michael, and Rita Millican. "The
Recognition of Depreciation of Library
Materials." Library Administration and
Management 5, no. 4 (Fall 1991): 222-29.

Detweiler, Mary Jo. "The 'Best Size' Public
Library: Is There a Significant Relationship
Between Size of Book Collection and
Circulation?" Library Journal 111 (May 15,
1986): 34-35.

Doll, Carol A. "Quality and Elementary School
Library Media Collections." School Library
Media Quarterly 25, no. 2 (Winter 1997): 95-
102.

Fischbach, Kelly. "Help! We Need Money: A
School Board Presentation They Won't
Forget." The lowa Media Message 28, no. 1
(September 2000): 5.

Gaydosh, Louis R. "Planning Collection
Development in Relation to Community
Population Growth." Public Library Quarterly
10, no. 4 (1991): 3-19.

Getz, Malcolm. Public Libraries: An Economic
View. Baltimore: Johns Hopkins University
Press, 1980.

Getz, Malcolm. "Why Public Libraries?" Public
Library Quarterly 10, no. 3 (1990): 5-14.

Gleeson, Michael E., and John R. Ottensmann.
"A Decision Support System for Acquisitions
Budgeting in Public Libraries." Interfaces 24,
no. 5 (September-October 1994): 107-17.

Gleeson, Michael E., and John R. Ottensmann.
"Using Data From Computerized Circulation
and Cataloging Systems for Management
Decision Making in Public Libraries." Journal
of the American Society for Information
Science 44, no. 2 (1993): 94-100.

Hafner, Arthur W. Descriptive Statistical
Techniques for Librarians. 2nd ed. Chicago:
American Library Association, 1998.

Hindle, Anthony, and Michael K. Buckland. "In-
Library Book Usage in Relation to
Circulation." Collection Management 2, no. 4
(Winter 1978): 265-77.

Hodowanec, George V. "Literature
Obsolescence, Dispersion, and Collection
Development." College and Research
Libraries 44, no. 6 (November 1983): 421-43.

Houghton, Tony. Bookstock Management in
Public Libraries. London: Clive Bingley, 1985.

Keehley, Patricia, Steven Medlin, Sue MacBride,
and Laura Longmire. Benchmarking for Best
Practices in the Public Sector: Achieving
Performance Breakthroughs in Federal,
State, and Local Agencies. San Francisco:
Jossey-Bass, 1996.

Kerby, Mona. "Science and Technology Books in
Maryland Elementary School Libraries."
Knowledge Quest 29, no. 4 (March-April
2001): 11-16.

Lane, Larraine M. "The Relationship Between
Loans and In-House Use of Books in
Determining a Use-Factor for Budget
Allocation." Library Acquisitions: Practice
and Theory 11, no. 2 (1987): 95-102.

McClellan, A. W. The Logistics of a Public Library
Bookstock. Harrogate, N. Yorkshire:
Association of Assistant Librarians, 1978.

McClellan, A. W. The Reader, the Library, and
the Book: Selected Papers 1949-1970.
London: Clive Bingley, 1973.

McClellan, A. W. "Systematic Stock Control in
Public Libraries." In The Reader, the Library,
and the Book: Selected Papers 1949-1970,
83-105. London: Clive Bingley, 1973.



McGrath, William E. "A Pragmatic Book
Allocation Formula for Academic and Public
Libraries With a Test for Its Effectiveness,"
Library Resources and Technical Services 19,
no. 4 (Fall 1975): 356-68.

Mostyn, Gregory R. "The Use of Supply-Demand
Equality in Evaluating Collection Adequacy,"
California Librarian 35 (April 1974): 16-23.

Naylor, Richard J. "The Efficient Mid-Size
Library: Comparing Book Budget to
Population to Collection Size." Library
Journal 112 (February 15, 1987): 119-20.

Osborne, Jason W. "Normalizing Data
Transformations. ERIC Digest." ED 470 204.
At
http://ericadr.piccard.csc.com/extra/ericdig
ests/ed470204.html; accessed September
14, 2003. ERIC Clearinghouse on Assessment
and Evaluation, College Park, Md., 2002.

Ottensmann, John R. "Using Geographic
Information Systems to Analyze Library
Utilization." The Library Quarterly 67, no. 1
(January 1997): 24-49.

Ottensmann, John R., and Michael E. Gleeson.
"Implementation and Testing a Decision
Support System for Public Library Materials
Acquisition Budgeting." Journal of the
American Society for Information Science 44,
no. 2 (1993): 83-94.

Ottensmann, John R., Raymond E. Gnat, and
Michael E. Gleeson. "Similarities in
Circulation Patterns Among Public Library
Branches Serving Diverse Populations." The
Library Quarterly 65, no. 1 (January 1995):
89-118.

Perrault, Anna H., Richard Madaus, Ann
Armbrister, Jeannie Dixon, and Rhonda
Smith. "The Effects of High Median Age on
Currency of Resources in Community College
Library Collections." College and Research
Libraries 60, no. 4 (July 1999): 316-39.

Perrault, Anna H., Richard Madaus, Ann
Armbrister, Jeannie Dixon, and Rhonda
Smith, College Center for Library
Automation, Tallahassee, FL. "Florida
Community College Library Collection
Assessment." February 10, 1999. Web page,
accessed August 19, 2006.

Available at
http://www.ccla.lib.fl.us/docs/collassess/sta
te_rpt.pdf.

Rosenberg, Philip. Cost Finding for Public
Libraries: A Manager's Handbook. Chicago:
American Library Association, 1985.

Schauer, Bruce. The Economics of Managing
Library Service. Chicago: American Library
Association, 1986.

Slote, Stanley J. Weeding Library Collections:
Library Weeding Methods. 4th ed. Littleton,
CO: Libraries Unlimited, 1997.

Snyder, Herbert. "Assets and Depreciation: Or,
Only an Accountant Would Claim Books Lose
Value." Library Administration and
Management 12, no. 4 (Fall 1998): 226-29.

Truck, Lorna. "Plain English Collection Budgets:
A Collection Plan for Public Libraries." The
Bottom Line: Managing Library Finances 15,
no. 4 (2002): 167-73.

Verhoeven, Stanley M. "The Expectation of Life
Formula Applied to Collection
Management," Collection Management 8,
no. 2 (Summer 1986): 11-29.

Webster, Judy. "Allocating Library Acquisitions
Budgets in an Era of Declining or Static
Funding." Journal of Library Administration
19, no. 2 (1993): 57-74.

Wise, Kenneth, and D. E. Perushek. "Goal
Programming As a Solution Technique for
the Acquisitions Allocation Problem." Library
and Information Science Research 22, no. 2
(2000): 165-83.

Wolfe, Glenn. "How Do You Measure a Library
Collection?" MultiMedia Schools 8, no. 3
(May-June 2001): 30-33.



Rhizome Objectives

Number of items

Size Policy decision
i Years
Median age Policy decision
Annual adds Number of items

Rhizome size -~ (Median age X 2)

Average title cost

Dollars
Estimated from previous year

Dollars
Annual cost . . .
Annual acquisitions X Average title cost
Annual Transactions
circulation Estimated from previous year

Annual turnover

Ratio
Annual circulation - Rhizome size

Maximum annual
demand

Transactions
Demand per item [Lookup Table] X Size

Maximum size

Number of items
Maximum demand - Annual turnover

Maximum annual
adds

Number of items
Maximum size -~ (Median age X 2)

Maximum annual
cost

Dollars
Maximum annual adds X Average title cost




Base Data

1. 2. 3. 4. 5. 6.
Number | Original | Turnover Loan Demand | Maximum
of Iltems | Circulation Period per item | Demand
Rhizome #2 + #1 Table #5 x #1
Mysteries 1,465 5,239 3 weeks
Science Fiction 207 486 3 weeks
General Fiction 1,279 3,336 3 weeks
Adult Nonfiction 5,023 10,548 3 weeks
Large Print 849 1,375 3 weeks
Beginning Readers 1,839 12,482 3 weeks
Juvenile Fiction 3,348 10,912 3 weeks
Juvenile Nonfiction 2,804 6,721 3 weeks
YA Fiction 1,716 3,941 3 weeks
Total 18,530 55,040 n.a. n.a. n.a.
Objectives (Fully funded collection)
7. 8. 9. 10. 11.
Maximum Median Annual Average Annual
Size Age Acquisitions Title Cost Cost
Rhizome #6 + #3 #7 + (#8 % 2) #9 X #10
Mysteries 6 $12
Science Fiction 6 $12
General Fiction 7 $15
Adult Nonfiction 8 $18
Large Print 8 $17
Beginning Readers 6 $10
Juvenile Fiction 7 $12
Juvenile Nonfiction 6 $13
YA Fiction 5 $12
Total n.a. n.a.




Base Data

1. 2. 3. 4. 5. 6.
Number | Original | Turnover Loan Demand | Maximum
of Items | Circulation Period per item | Demand
Rhizome H2 + #1 Table #5 x #1
Total n.a. n.a. n.a.
Objectives (Fully funded collection)
7. 8. 9. 10. 11.
Maximum Median Annual Average Annual
Size Age Acquisitions Title Cost Cost
Rhizome #6 +~ #3 #7 + (#8 x 2) #9 x #10
Total n.a. n.a.




Base Data

1. 2. 3. 4. 5. 6.
Number | Original | Turnover Loan Demand | Maximum
of Items | Circulation Period per item | Demand
Rhizome H2 + #1 Table #5 x #1
Total n.a. n.a. n.a.
Objectives (Fully funded collection)
7. 8. 9. 10. 11.
Maximum Median Annual Average Annual
Size Age Acquisitions Title Cost Cost
Rhizome #6 +~ #3 #7 + (#8 x 2) #9 x #10
Total n.a. n.a.




