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 In this paper, an inventory model is built with inventory-dependent demand rate and two-
warehouses in which demand rate is a polynomial of current inventory level. Moreover, it is 
typically the case in which the value of system engaged in repetitive operations decreases. 
Thus, the impact of learning from repetitive method cannot be unnoticed while developing the 
inventory model with two-level storage. Here, we tend to assume that the capability of the own 
warehouse, holding value of own and rented warehouse is partly constant and partly decreasing 
in every cycle, merit to learning impact. Impact of salvage worth is additionally thought of for 
the deteriorating things. Additionally, we tend to give shortages and assume that the 
backlogging demand rate depends on the period of the stock-out. The solution is found with 
the help of some numerical examples. Sensitivity analysis in relation to numerous parameters 
is also shown.   
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1. Introduction 

 

In supermarkets, it has been discovered that the demand rate is sometimes influenced by the number of 
stock level, that is, the demand rate could go up or down with the on-hand stock level. Levin et al. 
(1972) explained the presence of inventory features a psychological feature result on the individuals 
around it sometimes. It is normally believed that enormous piles of products displayed during a market 
can lead the purchasers to shop for more. Within the past various years, several researchers have given 
substantial attention to matters wherever the demand rate relies on the extent of the on-hand inventory. 
Gupta and Vrat (1986) were the primary to create up models for stock-dependent consumption rate. 
Mandal and Phaujdar (1989) at the moment developed an economic production amount model for 
deteriorating things with constant production rate and linearly stock-dependent demand. A number of 
the recent works during this region could relate to Datta et al. (1998), Dye (2002) and then on. 
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In fashionable business it is necessary to regulate and maintain the inventories of deteriorating things. 
In general, deterioration is outlined because of the harm, spoilage, dryness, vaporization, etc., that lead 
to decrease of quality of the initial one. Inventory issues for deteriorating things was first introduced 
by Ghare and Schrader (1963). They offered Economic Order amount (EOQ) model for associate 
exponentially decaying inventory. Philip (1974) developed the inventory model with a three parameter 
Weibull distribution rate and no shortages. Deb and Chaudhuri (1986) derived inventory models with 
time dependent deterioration rate. Goyal and Giri (2001) provided an in depth review of deteriorating 
inventory literatures. Most the inventory models for deteriorating things assume that the deterioration 
happens as shortly because the distributer receives the commodities. However, in real-world case 
studies, most of the products would have a span of maintaining quality or the initial condition (e.g. 
vegetables, fruit, fish, meat then on) specifically, throughout that amount, there was no deterioration 
occurring. We tend to term the development as “non-instantaneous deterioration”. Moreover, once the 
shortages occur, it is assumed that it is either utterly backlogged or utterly lost. However many 
customers square measure willing to attend for backorders different would intercommunicate get from 
other sellers. Researchers like Park (1982), Hollier and Mak (1983) and Wee (1995) developed 
inventory models with partial backorders. Goyal and Giri (2003) developed production inventory 
model with shortages partly backlogged. Wu et al. (2006) developed a renewal policy for non-
instantaneous deteriorating things with stock-dependent demand and partial backlogging with single 
storage facility. Mishra and Shah (2008) bestowed a list management of deteriorating things with 
salvage price. Uthayakumar and Geetha (2009) developed a list model for deteriorating things with 
stock-dependent consumption rate. Shah and Mishra (2010) bestowed an EOQ model with salvage 
price and stock-dependent demand for deteriorating things then on. 
 
In explained models, the inflation and value of cash were forgotten. It is most happened due to the 
assumption that the inflation and therefore the value of cash would not influence the inventory policy 
to any important degree. Within the last many years, most of the countries have suffered from large-
scale inflation and sharp decline within the buying power of cash. As a result, whereas decisive the 
optimum inventory policy, the consequences of inflation and value of cash cannot be forgotten. The 
pioneer analysis during this direction accomplished by Buzacott (1975) who developed an EOQ model 
with inflation subject to differing kinds of evaluation policies. Vrat and Padmanabhan (1990) bestowed 
a listing model with stock-dependent consumption demand rate beneath the result inflation. Later, 
Chung and Lin (2001), Sana and Chaudhuri (2003) investigated the consequences of inflation, value of 
cash and deterioration on inventory models. 
 
The problems on classical inventory models that are found within the existing literature usually affect 
single storage facility. However, once the best heap size set by the EOQ model becomes over the entire 
quantity that may be hold on within the existing storage facility (Warehouse closely-held by the 
management OW) the question of deed some additional storage facility to store these excess amount 
arises. This extra storage facility could also be a rented warehouse (RW) with subtle preservation 
facility and voluminous house. Such inventory model with double storage facility OW and RW was 1st 
developed by David Hartley (1976). With his pioneering contribution, many different researchers have 
tried to increase his work to numerous different realistic things. During this affiliation, mention could 
also be product of the studies undertaken by Sarma (1983). During this study, he developed a settled 
inventory model with finite filling rate with two-storage facility. Dave (1988) additional mentioned the 
cases of bulk unleash pattern for each finite and infinite replenishments. He corrected the errors in 
Murdeshwar and Sathe (1985) and offers an entire answer for the model given by Sarma (1987). Within 
the on top of literature, deterioration development wasn't taken under consideration. Sarma (1987), 
extended his earlier model to the case of infinite filling rate with shortages forward the deterioration in 
each warehouses. Pakkala and Achary (1992) undiminished the two-warehouse inventory model for 
deteriorating things with finite filling rate and shortages. In these models mentioned, the demand rate 
was assumed to be constant. afterwards, the ideas of time variable demand and stock dependent demand 
thought-about by some authors, like Goswami and Chaudhary (1998), Kar et al. (2001). Yang (2004) 



N. Kumar and S. Kumar /Uncertain Supply Chain Management 4 (2016) 
 

125

provided a two-warehouse inventory model for one item with constant demand and shortages 
underneath inflation. Zhou and Yang (2005) studied stock-dependent demand while not shortage and 
deterioration with amount primarily based transportation price. Wee et al. (2005) thought of a two-
warehouse model with constant demand and Weibull distribution deterioration underneath inflation. 
Yang (2006) extended Yang (2004) to comprise partial backlogging afterward compared the two-
warehouse models supported the minimum price loom. Dye et al. (2007) developed a settled inventory 
model for deteriorating things with capability constraint and backlogging rate. Singh et al. (2008) 
provided a two-ware inventory model for deteriorating things. In this model shortages square measure 
allowed and part backlogged. Singh et al. (2009) offered a two-warehouse inventory model for 
deteriorating things with shortages underneath inflation and time-value of cash. Singh et al. (2010) 
conferred a listing model with stock-dependent demand underneath the impact of inflation and 2 outlets 
of one management. Singh et al. (2011) developed a settled two-warehouse inventory model for 
deteriorating things with stock-dependent demand and shortages. Kumar et al. (2012) conferred an 
inventory model with time–dependent demand and restricted storage facility below inflation. Recently, 
Singh and Singh (2013) conferred best ordering policy for deteriorating things with power-form stock 
dependent demand below two-warehouse storage facility. Kumar et al. (2013) developed two-
warehouse inventory model with K-release rule and learning impact. 
 
It has been noted that the performance of someone, cluster of persons, or a company, engaged during a 
repetitive task improves with time. Such a development is referred, within the literature, because the 
‘‘Learning Phenomenon’’, which means a discount within the price or the time needed for 
manufacturing every unit. As an example, the familiarity with operational tasks and their environments, 
and therefore the effective use of tools and machines square measure sometimes improved with 
repetition. The only and most generally used model is a result of Wright (1936) who suggested the 
power function, called the training curve (LC), to precise the relations of learning. The LC is described 
as ti=t1ir, wherever ti is that the time march on to supply the ith unit, t1 is that the time needed to supply 
the primary unit, i is that the production count and r is that the slope of the (LC). Learning development 
has received significantly a lot of attention by several researchers. Keachie and Fontana (1966) 
demonstrated the importance of transmission of learning in best heap size models. Alder and Nanda 
(1974) developed a general equation for the common production time per unit where some proportion 
of learning isn't maintained between tons. Muth and Spremann (1983) introduced a transcendental price 
perform to work out the best heap size beneath learning effects. Elmaghraby (1990) reviewed some 
antecedently projected models and distended one in all them to accommodate a finite horizon. Salameh 
et al. (1993) delineated a production heap size model during which they incorporated the training curve. 
During a resulting paper Jaber and Salameh (1995) generalized Salameh et al. (1993) model with the 
thought of shortages. The impact of learning on the optimum production amount and therefore the 
minimum total inventory system price wherever shortages don't seem to be allowed has been thought-
about by Jaber and Bonney (1996, 1998). The end result of intracycle, at intervals cycle, backorders on 
the best factory-made amount and therefore the total inventory system price was studied by Jaber and 
Bonney (1997) for each full and partial transmission of learning. The shape of the training curve (e.g., 
power versus exponential) has been debated by many authors; & discussed with Jaber (2006) for 
discussion and so on. Jaber et al. (2009) thought of lot size with learning, forgetting and entropy price. 
Khan et al. (2010) gave economic order amount model for things with imperfect quality with learning 
in examination. Jaber and El Saadany (2011) developed an economic production and remanufacturing 
model with learning effects. Recently, Zanoni et al. (2012) given marketer managed inventory (VMI) 
with consignment considering learning and forgetting effects. 
 
In this study, we develop a two-warehouse inventory model for deteriorating things with stock-
dependent consumption rate. Moreover, it's typically the case that the price of system engaged in 
repetitive operations decrease because of the educational development. So the impact of learning from 
repetitive method cannot be unnoticed whereas developing the inventory model with two-level storage. 
Here, we have a tendency to assumed that the capability of the own warehouse, holding price of own 
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and rented warehouse is part constant and part decreasing in every cycle because of learning impact. 
Here, shortages square measure allowed and partly backlogged. Additionally, the impact of salvage 
price is additionally thought-about. To derive best filling policy once this price of total price is reduced, 
Associate in nursing rule is bestowed. The overall price reduction is illustrated by numerical example 
and sensitivity analysis is dole out by mistreatment MATHEMATICA–5.2 for the feasibleness and 
relevance of our model.  
  
2. Assumptions and Notations 
 
In developing the mathematical models of the inventory system, the following assumptions are made: 
 

1. The demand rate ( )D t  is deterministic and is a known function of instantaneous stock level; the 
function ( )D t  is given by:    

1

1

( ), 0
( )

,

a bI t t t
D t

a t t T

  
   

, where a and b > 0.      

2. Shortages are allowed and partially backlogged. Unsatisfied demand is backlogged, and the 
fraction of shortages backordered is 1/(1 ( ))T t   , where   is a positive constant. 

3. Salvage price is associated to deteriorated units throughout the cycle time. 
4. Filling rate is infinite, and lead-time is zero. 
5. The time horizon of the inventory system is infinite. 
6. The closely-held warehouse (OW) incorporates a mounted capability of W units, the rented 

warehouse (RW) has unlimited capability. 
7. The products of OW are consumed solely once intense the products unbroken in RW. 
8. The unit inventory prices (including holding price and deterioration cost) per unit time in RW 

are over those in OW, that is F + β C > H + α C. 
9. To guarantee the optimal solution exists, we assumed that the maximum deteriorating quantity 

for times in OW, α W, is less than the demand date ( )D t , that, α W < ( )D t . 
In addition, the following notations are used throughout this chapter: 

( )rI t   = the level of positive inventory in RW of time t. 

0 ( )I t  = the level of positive inventory in OW of time t. 

( )D t   = the demand rate.  
A = the replenishment cost, $/ per. 
P = the purchasing cost, $/ per unit. 
γP      =      the salvage value is associated to deteriorated units during the cycle time, where 

0 < γ < 1. 
W(i) = the capacity of the owned warehouse, is partly constant and partly decreasing in 

each cycle due to learning effect of employees and is of the form = (W0 + 
(W1/ix)), x > 0. 

H(i) = the holding cost, $/ per unit per unit time in OW, is partly constant and partly 
decreasing in each cycle due to learning effect of employees and is of the form 
= (H0 + (H1/iz)), z > 0. 

F(i) = the holding cost, $/ per unit per unit time in RW (F > H), is partly constant and 
partly decreasing in each cycle due to learning effect of employees and is of the 
form = (F0 + (F1/iL)), L > 0. 

s = the shortage cost, $/ per unit. 
 = the opportunity cost, $/ per unit. 
α = the deterioration rate in OW, where 0 < α < 1. 
β = the deterioration rate in RW, where 0 < β < 1. 

1t  = the time at which the inventory level reaches zero in RW. 
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2t  = the time at which the inventory level reaches zero in OW. 

TC (t1, T) = the total average inventory cost per unit time. 
 
3.  Formulation and Solution of the Model 
 
Here, the deterministic inventory model for deteriorating items with two-warehouses where shortages 
occur at the end of the cycle is being discussed. For a L2 system (see Fig. 1(a)), at time t=0, a lot size 
of S units enters into the L2 system in which W units are kept in OW and S-W units in RW. The goods 
of OW are consumed only when RW is empty. During the time interval [0, t1], the inventory S-W in 
RW decreases due to demand and deterioration and it vanishes at t=t1. In OW, the inventory W 
decreases during [0, t1] due to deterioration only, but during [t1, t2] the inventory is depleted due to both 
demand and deterioration. At time t=t2, the inventory in OW reaches to zero and thereafter the shortages 
occur during the time interval [t2, T]. The shortage quantity is supplied to customers at the beginning 
of the next cycle. The objective of the inventory system is to determine the timings of t1, t2 and T in 
order to keep the total relevant cost per unit of time as low as possible. As to the L1 system (see Fig. 
1(b)), the firm receives W units in OW at t=0. The inventory W depleted due to both demand and 
deterioration, and reaches zero at t=t2, and thereafter the shortages occurs during [t2, T]. Note that the 
L1 system here is, in fact, equivalent to the L2 system at t1=0.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 1(a). L2 inventory system (Two-warehouse inventory system) when M  t2 Inventory level  
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For a 2L  system, the inventory level at RW during the time interval [0, 1t ] is depleted by the combined 

effect of demand and deterioration, the inventory level at time     1[0, ], ( )rt t I t , is governing by the 

following differential equation : 
 

' ( ) ( ( )) ( )r r rI t a bI t I t     ,                     0 < t < t1 (1) 

    
With the boundary condition the 1( ) 0rI t  . Solving the differential Eq. (1)  yields 

 

    1 1 ,b t t
r

a
I t e

b
    

                          0 < t < t1 
(2) 

 
During the time interval [0, 1t ], as the demand is meet from RW, the stock at OW decreases due to 

deterioration only. Thus, the inventory level at time 1[0, ]t t , 0 ( )I t  is governed by the following 

differential equation: 
 

   '
0 0 ,I t I t                                             0 < t < t1 (3) 

    
With the initial condition  0 (0)I W i . Again, during the time interval [t1, t2], the inventory level at 

OW is depleted by the combined effect of demand and deterioration, the inventory level at time 

1 2[ , ]t t t , 0 ( )I t , is governed by the following differential equation:  

 

   '
0 0 ,I t a I t                                        t1 < t < t2 (4) 

 
With the boundary condition 0 2( ) 0I t  . Solving the differential Eq. (3) and Eq. (4) yields 

 

 0 ( ) ,tI t W i e                                                0 < t < t1 (5) 

   2

0 1 ,t ta
I t e    

                                      t1 < t < t2 
(6) 

  
Furthermore, during the period 2[ , ]t T , the behavior of the inventory system can be described by 

 

   
'
0 ,

1

a
I t

T t
 

  
                                      t2 < t < T 

(7) 

with initial condition 0 2( ) 0I t  , one can have 

 

      0 21 1 ,
a

I t In T t In T t              
          t2 < t < T 

(8) 

 
From the Eq. (2), Eq. (5), Eq. (7) and Eq. (8), the total cost per cycle consists of the elements: 
1. Ordering cost per cycle = A 
2. Holding cost per cycle in RW 

                    
1

1( )
12

0

( ) 1
( )

t
b t

RW r

F i a
HO F i I t dt e b t

b
    

  

3. Holding cost per cycle in OW          
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1 2

2 11

1

0 0 2 12
0

1 ( 1)
t t

t tt
OW

t

W i a
HO H i I t dt I t dt H i e e t t 

   
               

   

4. Shortage cost per cycle  

                  
2

0 2 22
1

T

t

sa
SC s I t dt T t In T t            

The number of deteriorated items in RW in [0, t1] is  

          
 

    
1

1

r r 12
0

 D =I (0)- 1
t

b tab
D t dt e b t

b

   
  

and the number of deteriorated items in OW in [0, t2] is  

                 
2

1

0 2 10
t

o

t

D I D t dt W i a t t      

5. Deterioration cost per cycle  

 
 

        1

0 1 2 12 1b t
r

ab
DC P D D P e b t W i a t t

b


           

  
 

6. Salvage value for deteriorated units 

            
 

        1

1 2 12 1b tab
SV P e b t W i a t t

b


          

    
7.          Opportunity cost due to lost sale per cycle 

             
      2 2

2

1
1 – 1

1

T

t

a
OP a dt T t In T t

T t

                     
  

Therefore total average cost per unit time is  

    1 1, 1/ RW OWTC t T T OC HO HO SC OP DC SV        

       
             2 11 1( )

1 2 12 2

1
( ) 1 1 ( 1)

( )
t tb t tF i a W i a

A e b t H i e e t t
T b

                    
 

        1( )
2 2 12 2

1 (1 ) 1 ( )
( )

b ts a ab
T t In T t P e b t

b
  

                
 

   2 1W i a t t    (9) 

       22 2
1 2 11

1

1

2 2 2

F i at a t tt
A H i W i t

T

          
    

 

       
2

2 1
2 1(1 )

2 2

s a T t abt
P W i a t t

   
      


 

Now, for minimizing the total average cost per unit time, the optimal values of 1t  and T (say *
1t  and *T

) can be obtained by solving the following equations simultaneously: 
   1 1

1

, ,
 0 and 0

TC t T TC t T

t T

 
 

 
                                     

Provided they satisfy the sufficient conditions: 

 
 

 
 

 
* *
1

* *
1

2 2
1 1

2 2,
1 ,

, ,
0, 0

t T
t T

TC t T TC t T

t T

 
 

 
 



 130

and     
     

 * *
1

22 2 2
1 1 1

2 2
1 1

, , ,
0

t T

TC t T TC t T TC t T

t T t T

      
     

       
    

Eq. (9) is equivalent to 
 

 
 

           
  1 2 1 111 1 (1 ) 1 0b t t t b ttF i a a ab

e H i W i e e P e a
b b

   
                     

 
(10)

 
And 
 

             2 11 1( )

1 2 12 2 2

1
( ) 1 1 ( 1)
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A e b t H i e e t t
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1
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(11) 

         
 

1 2( )

1 2 12

2

(1 ) 1 ( ) 0
( ) 1

b t s a T tab
P e b t W i a t t

b T T t
 

 
 

    
                

 
 

To acquire the optimal values of t1 and T that minimizes TC1 (t1, T), we develop the following 
algorithm, as in Uthaya Kumar and Geetha (2009) to find the optimal values of t1 and T say (t1*, T*):  
 

Algorithm  
 

Step 1. Perform (i) – (iv) 
 
(i)  Start with t1, (1) = td. 
(ii)  Substituting t1, (1) into equation (11) evaluate T (1). 
(iii)  Using T (1) in equation (12) to determine t1,(2). (using MATHEMATICA – 5.2). 
(iv)  Repeat steps (ii) and (iii) until no change occurs in the values of t1 and T, denoted these values by 
t1

* and T* respectively. 
Step2. Compare t1

* and td. 
(i) If td ≤ t1

*, t1
* is feasible, then go to Step 3. 

(ii) If td > t1
*, t1

* is not feasible. Set t1
* = td and evaluate the corresponding values of T* from equation 

(12), then go to step 3. 
Step 3 Compute the corresponding TC (t1*, T*). 
 

Further, the flowchart of the algorithm procedure is depicted in Fig. 2 in Appendix.   
 

4.  Numerical example -1:  with the learning effect when: i = 2, z = 0.2, x = 0.2 and L = 0.2 
 

To illustrate the preceding theory, let us consider an inventory system with the following data in 
appropriate units based on the previous research work: 
F0 = 15, F1 = 5, W0 = 150, W1 = 50, H0 = 8, H1 = 2, a = 1000, b = 17, A = 100, α = 0.06, β = 0.08, s = 
30, p = 200, π = 15, γ = 0.8, t1=0.1357. Applying the above said Algorithm the computational result 
shows the following optimal values: t2 = 0.3329, T = 0.4221 and TC = 2783.78. 
 

Numerical example -2:  without the learning effect when: i = 0, z = 0.2, x = 0.2 and L = 0.2  
 

To illustrate the preceding theory, let us consider an inventory system with the following data in 
appropriate units based on the previous research work: 
 F0 = 15, F1 = 5, W0 = 150, W1 = 50, H0 = 8, H1 = 2, a = 1000, b = 17, A = 100, α = 0.06, β = 0.08, s = 
30, p = 200, π = 15, γ = 0.8, t1=0.1357. Applying the above said Algorithm the computational result 
shows the following optimal values: t2 = 0.3329, T = 0.4241 and TC = 2848.11. 
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5.  Sensitivity Analysis  
 
With the assistance of numerical example given within the preceding section, the sensitivity analysis 
of assorted values of z, x and L for various variety of shipments has been done. The results of sensitivity 
analysis are summarized within the tables that are given below:  
 
Table 1  
Effect learning of ordering on total cost for the different values of z, L and x 

No. of 
shipments 

(i) 

z = 0.2, L = 0.2,    x = 0.2 z = 0.4, L = 0.4,    x = 0.4 z = 0.6, L = 0.6,    x = 0.6 z = 0.8, L = 0.8,   x = 0.8 

1 2848.11 2848.11 2848.11 2848.11 
2 2783.78 2727.54 2678.37 2635.42 
3 2749.97 2670.66 2606.64 2555.02 
4 2727.54 2635.42 2565.17 2511.68 
5 2710.98 2610.69 2537.52 2484.22 
6 2697.98 2592.03 2517.48 2465.12 
7 2687.34 2577.26 2502.14 2450.99 
8 2678.37 2565.17 2489.94 2440.07 
9 2670.66 2555.02 2479.96 2431.35 
10 2663.91 2546.33 2471.60 2424.22 
11 2657.92 2538.78 2464.47 2418.26 
12 2652.54 2532.12 2458.31 2413.20 
13 2647.68 2526.20 2452.12 2408.84 
14 2643.25 2520.88 2448.15 2405.05 
15 2639.18 2516.07 2443.89 2401.72 
16 2635.42 2511.68 2440.07 2398.76 
17 2631.93 2507.66 2436.61 2396.12 
18 2628.68 2503.96 2433.46 2393.74 
19 2625.64 2500.53 2430.57 2391.59 
20 2622.79 2497.35 2427.92 2389.63 

 
 

 

Fig. 3. Effect of learning on the total cost 
 
The following inferences are often created with the assistance of Table 1: 
 
1. Because the values of z, x and L will increase that's the speed of learning result will increase, the 
whole inventory value decreases. 
 
2. Because the variety of shipments will increase, the whole inventory value will decrease.  
This decrease in total value is attributable to decrease of ordering value attributable to learning result. 
 

Series1

Series2

Series3

Series4
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6.  Sensitivity Analysis for the particular case 
 
The amendment within the values of parameters might happen attributable to uncertainties in any 
deciding state of affairs. So as to look at the implications of those changes, the sensitivity analysis are 
of nice facilitate in deciding variables. Victimization the numerical example given within the preceding 
section, the sensitivity analysis of assorted parameters has been done. The results of sensitivity analysis 
are summarized in Table 2.  

 
Table 2  
Effect of changing various parameters on the optimal replenishment policy 

Parameter Percentage change in 
the parameter 

T TC 

a -15 0.1843 -4855.05 
-10 0.2960 -1645.07 
-5 0.3688 760.40 
0 0.4241 2848.11 
5 0.4689 4761.61 

10 0.5063 6565.04 
15 0.5384 8292.94 

W -15 0.5542 7833.95 
-10 0.5145 6278.64 
-5 0.4713 4626.55 
0 0.4241 2848.11 
5 0.3713 895.15 

10 0.3101 -1321.13 
15 0.2339 -4004.88 

F -15 0.4188 2681.35 
-10 0.4206 2737.17 
-5 0.4224 2792.76 
0 0.4241 2848.11 
5 0.4259 2903.23 

10 0.4277 2958.12 
15 0.4294 3012.78 

H -15 0.4188 2681.35 
-10 0.4206 2737.17 
-5 0.4224 2792.76 
0 0.4241 2848.11 
5 0.4259 2903.23 

10 0.4277 2958.12 
15 0.4294 3012.78 

A -15 0.4230 2812.70 
-10 0.4234 2824.51 
-5 0.4238 2836.31 
0 0.4241 2848.11 
5 0.4245 2859.89 

10 0.4249 2871.66 
15 0.4253 2883.42 

b -5 0.2753 -1795.59 
0 0.4241 2848.11 
5 0.5419 6523.27 

 
The following inferences are often created with the assistance of Table 2: 
 
1. The amendment within the ordering value (A) leads to a positive amendment within the gift price of 
the whole value (TC). 
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2. The amendment within the holding value (H) for the own warehouse leads to a positive amendment 
within the gift price of the whole value (TC). 
 
3. The amendment within the holding value (H) for the rented warehouse leads to a negative amendment 
within the gift price of the whole value (TC). 
 
4. The amendment within the consumption rate (a) and also the stock-dependent consumption rate (b) 
results in a positive amendment within the gift price of the whole value (TC). 
 
5. Once the capability of the own warehouse (W) will increase, then this price of the whole value (TC) 
will increase. 
 
The total value is settled by purchase value, holding value and also the capability of the own warehouse 
whereas the result of demand parameter produces little or no result on optimum strategy. 
 
7.  Conclusion 
 
Here, we have investigated the impact of learning and salvage worth on a listing drawback for 
deteriorating things with stock-dependent demand. Shortages were allowed and partly backlogged. The 
aim of this study was to locate an optimum ordering policy for minimizing the expected total relevant 
inventory price. We have given an analytic formulation of the problem on the framework delineated on 
top of and bestowed an optimum answer procedure to search out the optimum replacement policy. 
Numerical example has been bestowed to demonstrate the developed model and for instance the 
procedure. Additionally, the sensitivity analysis of the optimum answer with relation to numerous 
parameters of the system has been disbursed. The rate of learning impact increases and the whole 
inventory price decreases because the variety of shipments will increase. This decrease in total price 
owes to decrease of ordering price that is owing to learning impact. The outcomes show that the impact 
of learning and salvage worth on gift worth of total price is additional vital. The whole price is 
extremely accomplished by purchase price, holding price and therefore the capability of the own 
warehouse whereas the impact of demand parameter produces little or no impact on optimum strategy. 
The planned models are often utilized in internal control of deteriorating things like food things, 
electronic parts, trendy commodities et al. A future study can be performed to increase the planned 
model for finite replacement rate, inflation-induced demand, worth dependent demand, fuzzy demand 
and lots of additional. 
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Fig. 2. The flowchart of the algorithm 
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