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On the Stability of Distributions 

of the Type Described by Trueswell 
I 

Application of rules for weeding that are based upon the unequal distribu­
tion of demand over the collection require that the distribution remain 
stable over time. A mathematical expression is derived that tests that stabil­
ity. Verification of the expression is not inordinately time consuming and is 
particularly easy in the case of automated circulation systems. 

T RUESWELL has introduced an interesting 
technique for examining the distribution of 
use (and/or demand) over a collection of cir­
culating books. 1 Items are grouped into 
classes according to the time that has 
elapsed since their last recorded use (cir­
culation), resulting in a distribution curve . 
This distribution may be studied for the 
items that are active during a given sample 
period, which may be a few days or an en­
tire semester. It may also be studied (by 
sampling methods) for the collection as a 
whole. Making the reasonable assumption 
that, on the average , the items that have 
most recently been used satisfy most of the 
demand, one may select a cutoff interval , 
such as three years. If, say, 60 percent of 
the items observed at circulation have been 
active within the last three years while only 
30 percent of the entire collection has, we 
may say that "30 percent of the collection 
satisfies 60 percent of the demand for circu­
lating materials ." In Trueswell' s best-known 
presentation of this model , the numbers 
were 20 percent and 80 percent, with the 
result that rules of this type are referred to 
generally as "20/80 rules ." 

A recent paper in this journal, which re­
ports on such a study, suggests that there 
may be some confusion as to the generality 
and import of rules of the 20/80 type. 2 The 
purpose of the present note is to clarify the 
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nature and use of such rules and to present 
a new test that bears on their validity and 
usefulness. 

A specific example of a 20/80 rule for 
which, as mentioned above, the two param­
eters need not be "20" and "80" (nor need 
they sum to 100) will apply only to the spe­
cific library at which it was measured. Such 
rules are of use to the managers of crowded 

· libraries because they indicate the potential 
benefits to be gained from an extended 
effort to weed the collection. If, for exam­
ple, the parameters were 50/50, 60/60, and 
so on, it would indicate that all the parts of 
the collection are, on the average, equally 
in demand. In such a case there would be 
no point in trying to decide which parts are 
not heavily in demand. The decisions with 
regard to removal or remote storage must 
be made on some other basis, or at random. 
On the other hand, with a parameter set 
such as 10/90 one would be encouraged to 
look for the 90 percent of the collection that 
is in very low demand. 

Thus we see that "20/80 rules" do not 
provide a universal numerical value, but, as 
a class, they provide a convenient way of 
characterizing the nonuniformity of the dis­
tribution of demand over the circulating 
items in a collection. As a practical matter, 
they are of little interest unless there is a 
crowding problem of some kind, and they 
are not a guide to further action unless the 
two numbers involved are quite far from 
each other. 



Implicit in the application of 20/80 rules 
there is an assumption that, . to our knowl­
edge, -has not yet been discussed in the 
literature: the specific rule derived for a 
given library is relatively stable over time. 
If it is stable over time, then a remeasure­
ment one, two, or three years hence will 
lead to the same parameters and the same 
policy conclusions. If the parameters are not 
stable over time, it would not be wise to 
base any substantial policy decisions upon 
the information obtained at one particular 
instant. 

In principle, stability can be tested by re­
peating the determination of the parameters 
in several successive years. When there is a 
pressing need to reduce the collection, it is 
not practical to wait. In the following para­
graphs we will outline a method for testing 
the stability of the 20/80 parameters in a 
time period that may be as short as a week. 
The central idea is that the chance that a 
book will appear at the circulation desk is 
related to its position along the curve de­
scribing distribution of demand in just such 
a way that the distribution measured at the 
circulation desk is the derivative of the dis­
tribution measured in the collection as a 
whole. The argument can be expressed in 
terms of obscure mathematical objects (the 
Laplace transform of the distribution of 
demand3), but we believe that the following 
less formal argument conveys the essence of 
the proof. 

For any collection of items we may define 
F(t) to be the fraction of the collection that 
has , at this moment, been inactive for at 
least a time t. (For example, if F(one week) 
= 90 percent, it means that 90 percent of 
the collection has been neither checked out 
nor acquired during the past week.) In 
order to include every item we treat ac­
quisition as an "activity" of the item. Clear­
ly F(O) = 100% and F(t) must decrease 
steadily as the argument t increases. 

In dealing with a circulating collection 
there are two such distributions to be con­
sidered: 

FdciRdt) = the distribution correspond­
ing to books that are 
checked out during some 
sample interval of length d. 

F coLdt) the distribution correspond-
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ing to books in the collection 
as a whole. 

These distributions will be different in 
shape, unless the present demand for an 
item is completely independent of its age. 
In making a 20/80 analysis, the first of these 
functions is used to define a cutoff time . 
This time is then used as the argument of 
the second function to complete the de­
scription. For example, there is some age 
t80 such that only 20 percent of the circulat­
ing items will have been inactive for longer 
than t80 . Mathematically this is expressed 
by the equation shown as equation 1. This 
means that 80 percent of all items active 
during the sample period have either been 
acquired or circulated during the most re­
cent period of length t 80• One then samples 
the circulation history of the collection as a 
whole to ask what fraction of it has either 
been acquired or circulated during the same 
time period. If the inactive fraction 
FcoLL(tso) has the v~lue 0,60, then the rest 
(40 percent) must account for 80 percent of 
the circulation. This is a 40/80 rule. If we 
make the comparison on the basis of the 
period in which 95 percent of the items that 
circulate during the sample period have had 
a prior circulation, we will get a "some­
thing/95" rule, and so on. The "something" 
in this case will, of course, be larger than 
40 percent. 

PciRc (tso) = 0.20 = 1 - .80 [1] 

It might seem that a longer data collec-
. · tion period (d) is always preferable to a 
shorter one. If the circulation volume is 
large enough, however, collection during a 
short period can provide not only adequate 
statistics but also an important test of the 
stability of the distribution FcoLL(t). 

The condition for stability is simply that 
F coLL be the same. at the end of the 
measurement interval as it was at the begin­
ning. During that interval some of the items 
have aged gracefully (by an amount d) while 
others have been active and have changed 
their position on the distribution curve. 
Mathematically the stability relation can be 
expressed in terms of the average demand 
(a) in the form shown in equation 2. (Cal­
culations are simplified by noting that the 
product of a and d is simply the number of 



516 I College & ,Research Libraries • November 1980 

circulations occurring during the measure­
ment interval.) 

pftereoLdt) = [2] 
pbeforeeOLL(t - d) - adFdemc(t) 

If the interval d is taken to be relatively 
small (such as a week), then the expression 
pbefore(t - d) can be approximated in terms 
of the derivative of that function (equation 
3) where the prime denotes differentiation. 

pbefore(t _ d) = pbefore(t) _ dFbefore
1 

(t) [3] 

Finalz, imposing the stability condition 
that pbe ore and pafter are precisely the same 
function, we have equation 4. 

dF'eoLL(t) = -adFemdt) [4] 

Thus one may test the stability of the dis­
tribution of demand in a relatively short 
period of time by determining Feme direct- · 
ly, determining F eoLL by a sampling study, 1 
and comparing the former with the deriva­
tive of the latter. More important, once sta­
bility has been established, it is no longer­
necessary to measure the function F eoLL 
directly. It is, instead, sufficient to measure 
the distribution F eiRe and compute the 

other distribution by numerical integration. 
This provides the library manager with in­
formation on the two distribution curves at 
a substantially lower cost.* 

The process of determining F eiRe is 
greatly simplified · in the presence of a suit­
ably designed automated circulation system, 
which retains the date of last activity for 
each item. However, the most important 
step, which should be taken by any library 
planning to use a 20/80 rule, is to establish 
the stability of the parameters. The mathe­
matical relation derived above provides a 
particularly prompt and inexpensive means 
for doing so, 

In order to research this question further, 
Tantalus, Inc., will perform the necessary 
mathematical test for the first five libraries 
that care to submit information on both 
Feme and F eoLL· 

*The mathematically inclined reader will find a 
more general discussion, for long observation 
spans, in R. W. Trueswell and S. J. Turner, "Stim­
ulating Circulation Use · Characteristic Curves 
Using Circulation Data," Journal of the American 
Society for Information Science 30:83--88 (1979). 
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