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A CONTRIBUTION TO THE STATISTICAL THEORY OF PLANNING
AND SPARE PARTS SUPPLY
J. RoZrinix
(Creckusiwdl. Academy of Sciences)
ABSTRACT .

We make a statistical study of the supply of spare paris.

Let N (0) denote the number of mew machines put in commission. These
machines may bhe rendered unserviceable by the wear of one certain part, henve
at the time ¢ the omes remaining in service will he N (£~ /N (0)). We plot the
curve p(£)=N(£)/N (0) and call it the mortality curve.
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The following problems are considered.
Suppose that there are N (0) machines in commission at the beginning and

the spare parts are supplied at a rate m(t). At time ¢, there will be
Cot
N (6 =N v@+ [ () G=r)ar
0

machines running. If the number of machines required to be in sarvice at the
time ¢ is laid down, then' we are able to calculate the raio of supply of spare
paxts provided that the mortality curve iz kmown. To faciliate the ¢alculation,
the method of Laplace transform iz ured.

In practice, we ave irterested 1n onsiriag statistically the WOrLlng of one or
more machines for a ziven time T, by establishing a reserve of spare parts.
Using the miethod of TLaplace transform again, we -are able to find easily the
probability shat a machine will reach or exceed the prescribed working period
To with a supply of % parts. We observe that this.probability increases rapidly
with the increase of % initially, and more slowly when % becomes sufficiently
large. Therefore there is no advantage to increase the reserve above a certain limit.

Another important type of problems is this: A number » of machines of the
one and same kind are running. We suppose that there is only one part whose
wear may render the machine unserviceable. We are seeking the probability that.
all n machines will run for a time =T, with a reserve of k& parts of which n
are newly fitted in the machines.

Let p; be the probability that any one machine may be kept running for a
time =T, with exactly ¢ spares. Then the probability I, that all n machines
will run for a time =7, is given by

n;k—Palsz

where the summation is carried so that
oot O ppa=h,
n<<1ay+ 20+ (B —n+1) agpir<<k.
In deriving this formula, we make tuse of the analogy of the following game:
Consider a ball of radius r. On its surface, areas fi,fs, ", fz—a+z are marked so

that fy=4Ilr*p;. If we throw n such balls and record how often certain particular
area contacts with the surface, the probability distribution can be found.
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