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Abstract : Many business practices show that the presence of a larger quantity of goods displayed may attract more
customers than that with a smaller quantity of goods. This phenomenon implies that the demand may have a positive
correlation with stock level. The aim of the paper is to develop an Economic Order Quantity (EOQ) model for a single-item
inventory having a stock and quadratic time dependent demand. Three different cases with complete, partial and no backlogging
are considered. The deterioration is assumed to be constant. The present model has been solved analytically to maximize the
total profit of the system. The model is exemplified through numerical illustration. Sensitivity analysis is also incorporated to
investigate the effect of different system parameters in enhancing the profit.
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1. Introduction
In the classical inventory models, the demand rate

is regularly (conventionally) assumed to be either
constant or time-dependent but independent of the stock
levels. However, practically an increase in shelf space
for an item induces more consumers to buy it. This
occurs owing to its visibility, popularity or variety.
Conversely, low stocks of certain goods might raise
the perception that they are not fresh. Therefore, it is
observed that the demand rate may be influenced by
the stock levels for some certain types of inventory. In
years, marketing researchers and practitioners have
recognized the phenomenon that the demand for some
items could be based on the inventory level on display.
In many real life situations, during a shortage period,
longer the waiting time result in smaller backlogging
rate. Therefore, for realistic business situations the
backlogging rate should be variable and dependent on
the waiting time for the next replenishment. The
inventory model involves backlogging and lost sales
which is called as mixture inventory.

A brief review of the literature dealing with stock
dependent demand is made in the following paragraphs.

You and Hsieh (2007) developed an EOQ model
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with stock and price sensitive demand. In this paper, a
firm should seriously consider its pricing and ordering
strategy since the demand for their goods may be
affected by their selling prices and inventory level. Min
et al. (2010) dealt with an inventory model for
deteriorating items under stock dependent demand and
two level trade credit. Roy and Chaudhuri (1997)
investigated an EOQ model with stock dependent
demand, under inflation and time-discounting. Then Pal
et al. (2014) studied an inventory model of price and
stock dependent demand rate with deterioration under
inflation and delay in payments. Annadurai and
Uthayakumar (2015) studied a decaying inventory
model with stock dependent demand and shortages
under two level trade-credits. Prasad and Mukhaarjee
(2016) developed an optimal inventory model under
stock and time dependent demand for time varying
deterioration rate with shortages.

In present scenario, most of the works have been
done towards increasing demand of items with time.
Normally, it is considered that items stored for future
use, will remain fresh to use. But there are some items
in which some part or fraction amount of item decay or
spoil with time and items are not in the condition to


