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ABSTRACT
In this talk, we consider an extended newsboy inventory problem in a service system. Different
from the traditional newsboy problem, the customers can leave the system only after a random
processing time provided by an internal server. The customer spends an inventory item when he
leaves the system. We construct a new cost function that represents the expected revenue in the
predetermined operation time. Next, we determine the optimal rule that assures the maximum
revenue. A simple numerical example based on M/M/1 queue is provided.

THE NEWSBOY PROBLEM WITH POSITIVE SERVICE TIME

In the previous studies, there is considerable research conducted on queuing models with an
attached inventory [1][2][3]. In this type of queuing model, customers arrive in the system to be
served by the internal server during a random service time. Along with the service queue, there
is an internal inventory to be used for the service. Therefore, the level of on-hand inventory is
assumed to be decreased by one at a customer’s service completion epoch.

Most of the previous studies, the system is assumed to be unceasingly operated. Therefore,
the inventory is replenished by an outside supplier with/without a lead time when the inventory
level drops to a predetermined level. This type of queuing model is called a “queuing-inventory
model” or a “queuing model with an attached inventory.” From an inventory management point
of view, this model differs from the traditional inventory model in that a demand can be satisfied
only after a positive service time. From a queuing-theoretic point of view, however, it differs
from the conventional queuing model in that the server can provide the service only when the
internal inventory exists.

In this paper, we consider a new type of queuing-inventory model in which the system is
managed during a single business period. Specifically, we consider the queuing-inventory sys-
tem that operates only during a predetermined business period and the inventory can is prepared
at the beginning only. From an inventory management point of view, our model can be viewed
as a newsboy problem with positive service times. For the proposed model, we construct a new
cost function πF (Q) that represents the expected revenue when Q items are prepared as in the
following form:

πF (Q) = (p− v)E[D(T )]− (c− v)Q− (p+ l − v)E
[
[D(t)−Q]+

]
+ lE[N(t)], (1)



in which,
- Q: the number of prepared inventory items,
- p: sales price,
- v: salvage value,
- c: purchasing price,
- l: lost sales cost,
- D(t): the number of served customers in during time T in the normal queue process,
- N(t): the number of customers at T in the normal queue process,
- [A]+ = Max(A, 0)

Next, we determine the optimal Q∗ of the number of prepared items that assures the maxi-
mum revenue by using the following rule.

πF (Q∗) > πF (Q∗ − 1) and πF(Q∗) > πF(Q∗ + 1). (2)
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