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Abstract
A two warehouse production inventory model for deteriorating items is explored in an inflation induced demand and
partial backlogging under the effect of learning on set-up cost. Holding cost is treated as a linear function of time and
production rate is taken as a linear combination of demand and on-hand inventory. A finite planning horizon inventory
problem having two separate warehouses, one is an own warehouse (OW) and other a rented warehouse (RW) is
developed with deterioration rate of the items to be different in different warehouses. Here it is assumed that the stocks of
RW are transported to OW in continuous release pattern. Further, we use numerical example to illustrate the model and
sensitivity analysis on some parameters is made.
Keywords: Multi-variate production rate, Learning effect, Linear holding cost, Inflation induced demand, Partial
backlogging, Varying rate of deterioration, Two-warehouses, continuous release pattern

1. Introduction
It has been noted that the performance of a person, group of persons, or an organization, engaged in a
repetitive task improves with time. Such a phenomenon is referred, in the literature, as the ‘‘Learning
Phenomenon’’, which implies a reduction in the cost or the time required for producing each unit. For
instance, the familiarity with operational tasks and their environments, and the effective use of tools and
machines are usually increased with repetition. Jaber and Bonney (1997) studied the effect of learning on the
optimal manufactured quantity with the consideration of intracycle, within cycle, backorders. Jaber and
Bonney (1997) studied the differences and similarities of three previously proposed models of learning. The
optimal lot sizing under the bounded learning case has been considered by so many researchers. The articles
on this aspect are of Zhou and Lau (1998). Jaber and Bonney (1998) developed three models for the infinite
and finite planning horizon. They showed that when the system experiences a partial transmission of learning
the optimal policy was to carry fewer inventories in later lots. For more details about learning and forgetting,
see the outstanding review of Jaber and Bonney (1999). Singh and Vishnoi (2011) developed a research
paper entitled optimal replenishment policy for deteriorating items with time dependent demand under the
learning effect.
In many real-life situations, the practical experiences reveal that some but not all customers will wait
for backlogged items during a shortage period, such as for fashionable commodities or high-tech products
with short product life cycle. The longer the waiting time is, the smaller the backlogging rate would be.
According to such phenomenon, taking the backlogging rate into account is necessary. However, most of the
inventory models unrealistically assume that during stockout either all demand is backlogged or all is lost. In
reality often some customers are willing to wait until replenishment, especially if the wait will be short, while
others are more impatient and go elsewhere. The backlogging rate depends on the time to replenishment-the
longer customers must wait, the greater the fraction of lost sales. Abad (1996) developed a pricing and lotsizing EOQ model for a product with a variable rate of deterioration and partial backlogging. Abad (2000)
then extended the optimal pricing and lot-sizing EOQ model to an economic production quantity (i.e. EPQ)
model. Papachristos and Skouri (2000) discussed an optimal replenishment policy for deteriorating items
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with time-varying demand and partial-exponential-type backlogging. Other articles related to this research
were written by Abad (2001), Ouyang et al. (2005), Jolai et al. (2006) and Yang (2007) and Vishnoi and
Shon (2010) developed two levels of storage model for non-instantaneous deteriorating items with stock
dependent demand, time varying partial backlogging under permissible delay in payments.
Deterioration is the change, damage, decay, spoilage, evaporation, obsolescence, pilferage, and loss of
utility or loss of marginal value of a commodity that results in decreasing usefulness from the original one.
Most products such as medicine, blood, fish, alcohol, gasoline, vegetables and radioactive chemicals have
finite shelf life, and start to deteriorate once they are replenished. Li et al. (2010) provided a comprehensive
introduction about the deteriorating items inventory management research status, this paper reviews the recent
studies in relevant fields.Vishnoi and Singh (2015) developed two storage inventory model with trade credits,
inflation in bulk release.
It is necessary to consider the effects of inflation on the inventory system, as many countries
experience high annual inflation rate. Besides this, inflation also influences demand of certain products. The
fundamental result in the development of EOQ model with inflation is that of Buzacott (1975) who discussed
EOQ model with inflation subject to different types of pricing policies. Bose et al. (1995) presented a paper
on deteriorating items with linear time dependent rate and shortages under inflation and time discounting.
Wee and Law (1999) addressed the problem with finite replenishment rate of deteriorating items taking
account of time value of money. Chang (2004) proposed an inventory model for deteriorating items under
inflation under a situation in which the supplier provides the purchaser a permissible delay of payments if the
purchaser orders a large quantity. Jaggi et al. (2006) presented the optimal inventory replenishment policy of
deteriorating items under inflationary conditions. The demand rate was assumed to be a function of inflation;
shortages were allowed and completely backlogged. Vishnoi et al. (2014) presented progressive interest
scheme under inflation and time value of money in two echelon supply chain model.
The variability in the holding cost was introduced first in the model developed by Muhlemann and
Valtis-Spanopoulous (1980). In an EOQ model with a constant demand rate, they expressed the holding cost
as a percentage of the average value of capital invested in the stock. Van der Veen (1967) developed an
inventory system with constant demand rate, taking the holding cost as a nonlinear function of inventory.
Weiss (1982) studied the same model treating holding cost per unit as a nonlinear function of the length of
time for which the item was held in stock. Naddor (1966) gave a detailed derivation of the total inventory
cost for a constant demand-rate lot-size-system by considering the holding cost as qm tn , q being the amount
of stock held for a time t and m, n being positive integers. Naddor's presentation can be regarded as a
generalization of both Van der Veen's (1967) and Weiss's (1982) work. Later on, Goh (1994) discussed the
model of Baker and Urban (1988) relaxing the assumption of a constant holding cost. The linearity in time
for the holding cost is justified for the inventory system in which not only the cost of holding an item in stock
increases but also the value of the unsold inventory decreases with each passing day.
In the existing literature it is observed that there is almost a huge vacuum in the inventory models which
is based on two warehouse production models. Few researchers have considered the same but they have taken
the constant rate of production or the production rate is demand dependent only but when manufacturers
already have sufficient stock to fulfill the market demand so in that situation production rate is demand
dependent or constant is not realistic. In the present study considering this realistic approach, we have taken
production rate as the linear combination of on-hand inventory and demand rate at any time.
In our study, we have strived to study a two warehouse production inventory model with partially
backordered shortages, in which units are, deteriorate with different time dependent rates in both the
warehouses and the demand rate is increasing exponentially due to inflation, over a finite planning horizon
under the learning effect on set-up cost. In this paper, a more realistic scenario was assumed where part of the
shortage was backordered and the rest was lost. In this paper we have taken variable holding cost for both
warehouses due to different preservation conditions. It is assumed that the stocks of RW are transported to
OW in continuous release pattern so that transportation cost is neglected in this paper.
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The whole combination of the setup is very unique and more practical. Finally, numerical example is
presented to demonstrate the developed model and the solution procedure. Sensitivity analysis of the optimal
solution with respect to major parameters is carried out. The final outcome shows that the model is not only
economically feasible, but stable also.
2. Assumptions and Notations
Assumptions: The following assumptions have been used throughout the study.
(i)
The demand rate is exponentially increasing and is represented by λ (t) = λ 0 eδt , where 0 ≤ δ ≤ 1 is a
constant inflation rate and λ0 is the initial demand rate.
(ii)
Lead time is zero and no replenishment or repair of deteriorated items is made during a given cycle.
(iii)
Production rate is the linear combination of on-hand inventory and demand rate at any time s.t.
P (t) = I (t) + η λ (t),
η > 1 and P (t) > λ (t)
(iv)

Shortages are allowed and the backlogging rate is

 (t )
, when inventory is in shortages, the
1   T  t 

backlogging parameter  is a positive constant s.t. 0 <  <1.
(v)
A single item is considered over the prescribed period T units of time, which is subject to variable
deterioration rate.
(vi)
Learning effect is to be considered on setup cost. C ( N )  The replenishment cost, $/order, is partly
constant and partly decreasing in
( C1 / N 

each cycle due to learning effect of employees and is of the form = ( C0 +

  , φ > 0. N is the cumulative number of replenishments of the inventory.

(vii)
The owned warehouse (OW) has a fixed capacity of W units, the rented warehouse (RW) has
unlimited capacity.
(viii)
The goods of OW are consumed only after consuming the goods kept in RW.
(ix)
The unit inventory costs (including holding cost) per unit time in RW are higher than those in OW.
(x)
Holding costs COW (t) and CRW (t) per items per time unit is linearly time dependent and are assumed
in OW and RW respectively as COW (t) = COW +  t and CRW (t) = CRW +  t, where 0 <  < 1 and 0 <  < 1.
(xi)
Deterioration rate of the items is considered to be different in different warehouses. In OW time
dependent deterioration rate is θ (t) = θt while in RW Weibull distribution deterioration rate αβt β-1 where α, β
> 0, t > 0.
(xii)
Finite planning horizon is considered.
Notations: The following notations have been used throughout the study.
H:
Total planning horizon
W:
Fixed capacity level of OW
C0:
Fix amount of the replenishment costs per $ per order
C1:
Amount of the set up cost on which learning effect is applied.
CRW:
Carrying cost per inventory unit held in RW per unit time
COW:
Carrying cost per inventory unit held in OW per unit time
C2:
Deterioration cost per unit time
C3 :
Shortage cost for backlogged items
C4 :
The unit cost of lost sales
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Ii1 :

Inventory level in OW at time t with t  [0, t1 ]

Ii2 :

Inventory level in RW at time t with t  [0, t2 ]

Ii3:

Inventory level in RW at time t with t  [0, t3 ]

Ii4 :

Inventory level in OW at time t with t  [0, t4 ]

Ii5 :

Inventory level in OW at time t with t  [0, t2  t3 ]

Ii6 :

Inventory level in OW at time t with t  [0, t5 ]

Ii7 :

Inventory level in OW at time t with t  [0, T ]

t 1, t 2 :
t 3, t 4 :
t5 :
T:

The production periods for OW and RW
The non production periods
The Shortage period
Total cycle time

3. Formulation and Solution of the Model
The behavior of inventory level in a production system with inflation induced demand for deteriorating
items is depicted in Fig.1. In Fig.1, the inventory level during a production cycle in which both OW and RW
are used. Initially, the inventory level is zero. The production starts at time t = 0 and items accumulate from 0
up to W units in OW in t1 units of time. After time t1 any production quantity exceeding W will be stored in
RW. After this production stopped and the inventory level in RW begins to decrease at t2 and will reach 0
units at t3 because of demand and deterioration. The inventory level in OW comes to decrease at t 1and then
falls below W at t2 +t3 due to deterioration. The remaining stocks in OW will be fully exhausted at t4 owing to
demand and deterioration, the inventory becomes zero. At this time shortage starts developing and at time t 5 it
reaches to maximum shortage level, at this time fresh production starts to clear the backlog by the time T.
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The differential equations stating the inventory levels within the cycle are given as follows:

dI i1 (t )
  (t ) I i1 (t )  P(t )   (t ),
dt
dI i 2 (t )
  t  1 I i 2 (t )  P(t )   (t ),
dt
dI i 3 (t )
  t  1 I i 3 (t )   (t ),
dt
dI i 4 (t )
  (t ) I i 4 (t )   (t ),
dt
dI i 5 (t )
  (t ) I i 5 (t )  0,
dt
dI i 6 (t )
 (t )

,
dt
1   (T  t )

0 ≤ t ≤ t1

dI i 7 (t )
 P(t )   (t ),
dt

…(1)

0 ≤ t ≤ t2

…(2)

0 ≤ t ≤ t3

…(3)

0 ≤ t ≤ t4

…(4)

0 ≤ t ≤ t2+t3

…(5)

0 ≤ t ≤ t5

…(6)

0≤t≤T

…(7)

With the boundary conditions I i1 (0)  0, I i 2 (0)  0, I i 3 (t3 )  0, I i 4 (t4 )  0, I i 5 (0)  W ,

and I i 7 (T )  0 respectively , the above equations can be solved successively as follows:

I i1 (t ) 

0   1 

t  t 

t2  t 
 1 


 e  0 ≤ t ≤ t1

e

1


   12
2  ,
  1    12   1 

 



I i 2 (t )  0   1  t  t 2   t   2 
t  1  t   2
   1












0 ≤ t ≤ t2

 ,

…(8)

…(9)
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I i 3 (t )  0  e t3  e t 
t3 1  t  1 
t3  2  t   2  t  e t3  e t  ,

   1
   2
 


















0 ≤ t ≤ t3

…(10)

 1  


 2  t4  t 
I i 4 (t )  0   3  e t4  e t 
t4 2e t4  t 2e t  2 t4e t4  te t 
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0 ≤ t ≤ t4

…(11)

0 ≤ t ≤ t 2 + t3

…(12)

0 ≤ t ≤ t5

…(13)

0≤t≤T

…(14)
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1
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I i 7 (t ) 
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4. Present worth Ordering Cost
Ordering cost per cycle is given b

C 

C ( N )   C0  1 
N 


…(15)

5. Present worth Holding Cost in RW
The total inventory level in RW can be derived as

H RW   CRW   t 




t2
0



t3
I i 2 (t )dt   I i 3 (t )dt 

0

 t 2 t 3  t   3 
t2  3  
  t2   2
 CRW 0   1  2  2  2  



3
  3     1     2     3  
 2

 t 3 t 4  t   4 
t  4 
  t2  3
0   1  2  2  2  
 2


4
  4     1     3    4   
 3

t 2



CRW 0  3 
t3  2 
t3  2 
   3

 2    1   2 

t 3



0  3 
t3 3 
t3  4 
2    4

 6 2    2    3

6. Present worth Holding Cost in OW
The total inventory level in OW can be derived as

H OW   COW   t 




t1
0

Ii1 (t )dt  

t2 t3
0

…(16)



t4
I i 5 (t )dt   I i 4 (t )dt 

0

COW 0   1 
t12  
1   t13  t14 

 

  1  

2   1 2  3
8 
  1 
3

  t 2  t3  
0   1 
t13  
1   t14  t15 


 

  1  
 COW W  t2  t3  
6
3   1 2  4
10 
  1 


  t 2  t3  2   t 2  t3  4 
 t4 2  t43  t4 4 
 t43  t4 4 5 t45 
 W 

 COW 0  


 0  

2
8
3
3 
8
40 


2
6
…(17)
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7. Present worth Deteriorated Items
The total quantity of deteriorated items during the period (0, T) is given by
t1
t2 t3
t4
t2
t3
DC  C2    tI i1 (t )dt  
 tI i 5 (t )dt    tI i 4 (t )dt    t  -1I i 2 (t )dt    t  -1I i 3 (t )dt 
 0

0
0
0
0
2
4
  t 2  t3    t 2  t 3  

t2 1
   t14  t15 
    1  
 C2  0



  1 1   
  W 

3  2   1  4
10 
2
8



   1 

 t  1 t   2
t 3 t 4 t 5 
 t2 2   2
 t2 2  1 
0  4  4  4  0   1  2  2



8
8 
   1   2    1 2  2     1 2  1 
6

 t  1
 t32  1
 t32   2  
0   3



     1 2  2  1   2  2   


…(18)

8. Present worth Shortage Cost
Total quantity of shortage units (IS) during the period (0,T) is given by
t5
T
SC  C3 - I i 6 (t )dt - I i 7 (t )dt 
 0

0

t 2
t 3
T 2   1 T 
 C30  5 1   T   5    1


3
2
  1 
 2

…(19)

9. Present worth Lost Sales Cost
The total amount of lost sales (IL) during the period (0, T) can be obtained as

 t5 

t5 2  t53 
 t 
1

C


Tt

1


T

LS  C4   1
e
dt


 0

4 0  5

0
2
3 
1


(
T
t
)





10. Present worth Total Cost
The total average cost (TC) of the inventory system is given by
1
TC (t1 , t4 )  C1  H RW  H OW  DC  SC  LS 
T

…(20)

…(21)

11. Solution Procedure
To minimize total average cost per unit time (TC), the optimal values of t1 and t4 can be obtained by
solving the following equations simultaneously

TC
0
t1
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Provided, they satisfy the following conditions
2

 2TC
 2TC

0,
0
t12
t4 2

  2TC   2TC    2TC 


 0
2 
2  
 t1  t4   t1t4 

and

Equation (21) is our objective function which needs to be minimized. For this, we use the classical
optimization techniques. The equations (22) and (23) obtained thereafter are highly non-linear in the
continuous variable t1, t4 and the discreet variables t2, t3, t5 and T. However, if we give particular values to the
discreet variable t2, t3, and t5, our objective function becomes the function of three variables t 1 and t4 and T.
We have used the mathematical software MATHEMATICA 5.2 to arrive at the solution of the system in
consideration. We can obtain the optimal values of different values of the time with the help of software. With
the use of these optimal values equation (21) provides minimum total average cost per unit time of the system
in consideration. The total planning horizon H has been divided into N equal cycles where the length of each
cycle is exactly T = H/N. Here numerical illustration is to be given for 1st cycle.
12. Numerical Illustrations and Analysis
To illustrate the results, let us apply the proposed method to efficiently solve the following numerical
example. For convenience, the values of the parameters are selected randomly.
Example 1: α = 0.05, β = 2, λ0 = 1000, η = 2, θ = 0.05, δ = 0.05, γ = 0.05, C1 = $100,
CRW = $5, COW =
$5, C2 = $10, C3 = $12, C4 =$ 5, H= 40 Months, W = 600 units, t2 = 5, t3 = 7, t5 = 8, N = 1
Table 1: Optimal Solution of the Proposed Model
t1

t4

5.636504

Total Cost (TC)

14.326720

243015

The graph shows the variation of the system cost with t1 and t4. From the figure 6.2 it is very clear that
the total cost function is convex with respect to the two variables. Hence the solution obtained is not only
optimum but also unique.

248000
246000
TC
244000

16
15

242000
14

2
4

t4

13
t1

6
8

12

Fig.2. Graphical representation of a convexity of the total cost function (TC)
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13. Sensitivity Analysis
We now study the effects of changes in the values of the system parameters α, β, γ, η, θ on the total system
cost in consideration. The sensitivity analysis is performed by changing each of the parameters by −50%,
−25%, 25% and 50%, taking one parameter at a time and keeping the remaining parameters unchanged. The
analysis is based on the adjusted results obtained from Example 1.
From Tables 2–6, we observe some interesting facts, which are quite obvious when considered in the light of
reality.
Table 2: Effects of Scale Parameter (α) of Deterioration Rate in RW:
α

t1

T4

Total Cost

% Variation in
Total Cost

-50%
-25%
25%
50%

5.6365
5.6365
5.6365
5.6365

14.3267
14.3267
14.3267
14.3267

223413
233143
253030
263187

-8.0662
-4.0623
4.1211
8.3007

Table 3: Effects of Shape Parameter (β) of Deterioration Rate in RW:
β

t1

T4

Total Cost

% Variation in
Total Cost

-50%
-25%
25%
50%

5.6365
5.6365
5.6365
5.6365

14.3267
14.3267
14.3267
14.3267

247158
245445
240618
238444

1.7048
0.9999
-0.9864
-1.8809

Table 4: Effects of Backlogging Parameter (γ)
γ

t1

t4

Total Cost

% Variation in
Total Cost

-50%
-25%
25%
50%

5.6365
5.6365
5.6365
5.6365

14.3267
14.3267
14.3267
14.3267

250262
246638
239392
235768

2.9821
1.4909
-1.4909
-2.9821

Table 5: Effects of time dependent parameter in holding cost for RW (ξ)
ξ

t1

t4

Total Cost

-50%
-25%
25%
50%

5.6365
5.6365
5.6365
5.6365

14.3267
14.3267
14.3267
14.3267

24330.9
109342
376688
510361
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Table 6: Effects of time dependent parameter in holding cost for OW (ζ)
ζ

t1

t4

Total Cost

-50%
-25%
25%
50%

5.6365
5.6365
5.6365
5.6365

14.3267
14.3267
14.3267
14.3267

24330.9
109342
376688
510361

% Variation in
Total Cost
-13.6588
-7.8760
7.09954
13.7761

Table 7: Effects of Stock Parameter in Production (η)
η

t1

t4

Total Cost

-50%

5.6365

14.3267

24330.9

-89.9879

-25%

5.6365

14.3267

109342

-55.0060

25%

5.6365

14.3267

376688

55.0060

50%

5.6365

14.3267

510361

110.0121

% Variation in
Total Cost

Table 8: Effects of Deterioration Parameter in OW (θ)
θ

t1

t4

Total Cost

% Variation in
Total Cost

-50%

8.1827

12.1316

269841

11.0388

-25%

6.5868

13.3316

257641

6.0186.

25%

4.9886

14.6150

225756

-7.1020

50%

4.5108

14.8121

205848

-15.2941

14. Observations
The main observations drawn from the sensitivity analysis are as follow:

The values of percentage variation in total costs are the most sensitive to the stock parameter ‘η’ in
production. When ‘η’ increases by 50%, the value of percentage variation in total cost increases by over
110%. This shows the drastic variation with respect to stock parameter in production which proves the validity
of the proposed analytical model and need to be more attention of the company’s production management.

When ‘ξ’ decreases by 50%, the value of percentage variation in total cost decreases by over 23%.
When ‘ζ’ increases by 50%, the value of percentage variation in total cost increases by over 13%.

The values of percentage variation in total costs are quite sensitive to the parameters ‘α’, ‘θ’. When
‘α’ increases by 50%, the value of percentage variation in total cost increases by over 8%. When ‘θ’ increases
by 50%, the value of percentage variation in total cost decreases by over 15%. It shows that proper
concentration is to be given to the correct estimation of the parameters ‘α’, ‘θ’ from the market analysis.
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The values of percentage variation in total costs are not so sensitive to the parameters ‘β’, ‘γ’. When
‘β’ decreases by 50%, the value of percentage variation in total cost increases by over 1%. When ‘γ’ decreases
by 50%, the value of percentage variation in total cost increases by over 2%. The system shows a very good
stability with respect to backlogging parameter and shape parameter of the deterioration rate of RW. Hence, in
order to decrease the total cost per unit time, the retailer should increase the value of backlogging parameter
‘γ’. When ‘γ’ equals to zero, the model reduces to the case of complete backlogging, and has the minimum
cost per unit time. All these factors ultimately give way to the fact that the proposed model is very suited to
present day market conditions.

The most striking observation from the above tables 2 to 5 is that the optimum value of the decision
variables t1 and t4 are not affected by any parameter except θ (table 6), the deterioration parameter in OW. As
the deterioration parameter increases, obviously, the optimum time t1 and t4 will be changed.
Graphical representation of the sensitivity results with respect to different system parameters have
been plotted in Fig 3 to 7.

Fig.3 Variation in total Cost w.r.t Scale Parameter in
RW (α)

Fig. 4 Variation in total Cost w.r.t Shape Parameter in
RW (β)

Fig.5 Variation in total Cost w.r.t Backlogging
parameter in (γ)

Fig.6 Variation in total Cost w.r.t Demand Parameter
in Production (η)
o
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Fig. 7 Variation in total Cost w.r.t Deterioration Parameter in OW (θ)
15. Concluding Remarks
The proposed model incorporates some realistic and practical features that are likely to be associated
with the inventory of certain types of goods, such as: demand rate is Inflation-dependent, the inventory
deteriorates at a variable rate over time and production rate is flexible and considers two warehouses to reflect
realistic business situations. Most products experience a period of rapid demand increase during the
introduction phase of product life cycle, level off in demand after reaching their maturity period, and will
enter a period of sales decline due to new competing products or changes in consumer preference. The twowarehouse inventory control is an intriguing yet practicable issue of decision science when inflation induced
demand is involved. Furthermore, production learning has the greatest influence on the optimal total cost. The
effects of production learning on the number of production runs and total cost are more influential than that of
setup learning.
Most of the researchers have till now ignored the effects of deterioration in both the warehouses or
have considered a constant rate of deterioration but we have taken a linear time dependent deterioration rate in
OW and Weibull distribution type deterioration rate in RW.
In the model, the holding cost is regarded as linear function of the length of time the item is held in
stock. This type of assumption is quite appropriate when the value of the unsold items decreases with time.
Retailers in supermarket face this problem while selling products like green vegetables, fruits and breads
whose quality drops with each passing day. As a result, increasing holding costs are incurred to arrange better
storage facilities to prevent spoilage and to maintain freshness of the items in stock. The functional form of
linear time-dependent holding cost is quite realistic from that point of view. This assumption is justified for
the products such as electronic components, radioactive substances, volatile liquids etc. which are not only
costly but also require more sophisticated arrangements for their security and safety.
In this study, we have taken that production rate as the linear combination of on-hand inventory and
demand rate at any time because when manufacturer’s have sufficient stock to fulfill the market demand then
from business point of view he will stop the production at the same time so that said production rate is more
realistic other than that. Shortages in inventory are allowed and the backlogging rate is taken as variable and
inversely proportional to the waiting time up to the arrival of next lot. Cost minimization technique is used to
get the expressions for total cost and other parameters.
A numerical assessment of the theoretical model has been done to illustrate the theory. The solution obtained
has also been checked for sensitivity with the result that the model is found to be quite suitable and stable. The
variations in the system statistics with a variation in system parameters has also been illustrated graphically.
All these facts together make this study very unique and matter-of-fact.
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The proposed model can be extended in numerous ways. For example, we may extend the inflation
dependent demand to inflation and stock dependent demand rate. Also, we could extend the model to
incorporate some more features, such as quantity discount, inflation and permissible delay in payment.
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