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CAL

ALCULATION OF EXPECTED DEPLETION TIME WHEN DEMAND IS
STUTTERING POISSON
Consider an inventory system in wiich there ig iritial atock of an item
and for which there is random demand. It is often important to know the
depletion time of the stock given that no re=supply occurs in the interim.
Becauss the demand for the itorn occurs at random, the depletion time is also
random. Howsver, it does have a mean v~ ae. 7This paper presents the derivae

tion of the expected depletion time when demand cbeys the stuttering Peisson

probability law. The derivaticn is greatly siraplified by the apnlication of an
infrequently used formuls for the calculation of the expected value of a rzedem

variable.

The stuttering Poisson disiribution 18 one of many in the class of compound
Poisdon distributions, and resuits fromw exponartiall - distributed arrivals
which have order sizes yoverned by 2 geomatric distribution., It has been found

to have several applications in the study of real world eystems. In particular,

studies for the Arrny have shown the stuttering Poisson probabilities to be

a good approximation {or the frequency of demand in a given period, The

distribution, thereivre, has been used in several luventory models develoved ’
for the Army for use in supply control decisions, The need to know the expected

depletion tirne of stock for one of these models led to the writing of this

paper.
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Letting the notation P{j, t} mean the probability that demand equals j in »

pericd of length t, the P(j, t} arel
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where-!- is the mean interearrival time of orders, and 3 is the mean order

A

size.
If N is the value of stock on hawn. at time zervc, then che probability tiial the
depletion time, T, is greater than t is exactly the probability that fewsr than N

items are demanded in the time t. Thus,
N

Prob [T >t] = 2 PL.B)
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Using the relationship for the calculation of the sxpected value of a random

variable ¢

o E@) = [ Prob[X>#] d#

we have that the sxpected depletion wume E{T} is
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If 22¢h term in the double summation is multiplied by ,L x _%n then
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Finally,
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A is apparent, 'he derivation of E(T) requires only simple matherna~
tics. Howswvar, this simglicity can be attributed only to the use of equation
{2} in place of the more common

E(X) -—/*P‘#)J"
The equation {2} ¢ hmmates many steps because it was able to use a 8. .pler
expreesis . than the density function,

It 13 feit that many situations occur in calculations where the use of

{2} will aimuplify the required offort.  When the random variable 15 Ccontinuous,

the logical deivarion of nrobabilities st ften be made with respect to
3




the di.tribution function and not the density function, More often than not,
the furthe derivation of the density results in a more complicated expression. i

Therefore, {2) might often be the best formula to use for the calculation of

expected values.
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