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REPLENISHMENT POLICY FOR DECAYING INVENTORY SYSTEM
WITH VARIABLE DEMANDS AND PARTIAL BACKLOGGING
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ABSTRACT

In this study, two deteriorating inventory models are illustrated with time decreasing and linearly stock
depending demands. In both the models, the partial backlogging is applied. The deteriorating parameter is taken
constant. By using numerical example, both models are validated. And sensitivity of cost function is performed

with respect to the variation in other parameters.
KEYWORDS: deterministic inventory systems, deterioration, time dependent partial backlogging.

1. INTRODUCTION
Deteriorating, inventory models have been widely studied in recent years. Silver and Meal [22] gave a
heuristic solution procedure for the inventory model with time varying demand. Donaldson [9] exhibited a very
complicated solution procedure taking demand to be linear. Ritchie [16, 17 and 18] developed a simple procedure

for adjusting the economic order quantity model for linearly increasing and decreasing demand.

Dev and patel [7] derived a lot size model for constant deterioration of items with time proportional demand.

Sachan [19] allowed shortages in Dev and Patel [7]’s model. Covert and Philip [6] developed inventory model

using a two parameter Weibull distribution for deterioration of units. Philip [14] formulated inventory model
when deterioration start after sometime and used a th‘ree parameter Weibull distribution for deterioration of units.
Mishra [12] extended Covert and Philip [6]’s model for finite rate of replenishment. Raafat [15], Shah and Shah
[20] and Goyal and Giri [10] cite upto date review on deteriorating inventory modéls. Abad [1,2] derived a
pricing and ordering policy fora variable rate of deterioration and partially backlogging. Chung et al [5]

took into account the backorder cost and lost sale. Ouyang et al. [13] gave an inventory model for deteriorating
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items with exponentially declining demand and partial backlogging. Shah and Shukla [21] gave a
deteriorating inventory model for waiting time partial backlogging. An order level inventory model for items
deteriorating at a constant rate was discussed by Aggarwal [3] in calculating the average inventory holding cost.
Bahari-Kashani [4] discussed a heuristic model with time-proportional demand. Deb and Chaudhuri [8] studied a
model with a finite rate of production and a time proportional deterioration rate, allowing backlogging. Mehta and

Shah [11] presented an EOQ model with exponentially decreasing demand pattern.

The present work provides the extensions of the work done by Shah and Shukla [21]. Here, two decaying
inventory models are illustrated. In both the models, demand rate is decreasing type function. Shortages are
backlogged partially. For validation of the models, numerical examples are given. And sensitivity analysis is also
carried out to understand the effect of model parameters on total cost function. Results of each sensitivity table are

summarized just after of each sensitivity table.

2. ASSUMPTIONS AND NOTATIONS
a) O = the ordering cost (OC) per order.
b) Cp = the purchase cost (PC) per unit.
¢) k= the inventory holding cost (IHC) per unit per time unit.

d) C, = the backordered cost (BC) per unit short per time unit.

e) C, = the costof lost sales (LS) per unit.

f) ¢, = the time at which the inventory level reaches zero, f, = 0.
g) 1, = the length of period during which shortages are allowed.
h) T (=t, +1,) the length of cycle time.

i) D(t) = demand rate.

j) @ = deterioration rate.

k) O =backlogging parameter.

) I = the maximum level during /0, T].

m) I = the maximum backordered units during stock out period.
n) Q (=Iy+1y) the order quantity during a cycle of length .

0) I(1) = the inventory level at time t. .

p) I, (t) = the level of positive inventory at times £, 0 < £ <1,.

q 1, (t)= the level of negative inventory attime #, f; S <[, +1,.
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r) G{t, ,!‘2) = the total cost per time unit,

1 : :
s) Bw)= m(T_t) the backlogging rate; & >0 denotes the backlogging parameter, t, <t<T.

3. GRAPHICAL MODEL

Under above assumption, the on — hand inventory level at any instant of time is exhibited in figure 3.1.

i Inventory level I (t)

Im

Time (t) >

—

Iy
ol Lost Sales

4. MATHEMATICAL MODELS
4.1. MODEL 1 : Decreasing Time Dependent Demand :

Here, demand rate D (t) = ae™

During the period [0, £, ], the inventory. depletes due to the cumulative effects of demand and

deterioration. Hence, the inventory level at any instant of time during [0, f,] is described by the differential

equation:

dane) _ _

— ae™ —6I,(1) (A1)








































































































































































































































































