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Abstract 

The need to maximize profits leads to the need to compile an optimal output 
plan with available resources and to decrease costs of products [1-5]. One of the 
forms of costs is the cost of storing stocks. With their increase, this value also 
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increases. At the same time, a decrease in the supply of resources can lead to a 
halt in production. In this situation, the present paper proposes a model of 
enterprise inventory management. On the basis of this model, a compromise 
value of the parameters was obtained, which makes it possible to minimize the 
costs associated with the availability of reserves. 

1. Introduction 

The need to maximize profits leads to the need to compile an optimal 
output plan with available resources and to decrease costs [1-5]. One of 
the forms of costs is the cost of storing stocks. With their increase, this 
value also increases. At the same time, a decrease in the supply of 
resources can lead to a halt in production. In this situation, the present 
paper proposes a model of enterprise inventory management. On the 
basis of this model, a compromise value of the parameters was obtained, 
which makes it possible to minimize the costs associated with the 
availability of reserves. 

2. Method of Solution 

We consider the equation of costs in the following form: 

.dxbcx
abI ++=   (1) 

Here x is the size of the product, a is the organizational cost, b is the 
intensity of demand, c is the cost of the products, and d is the cost of 
maintaining of products. The first term of the function (1) describes the 
general organizational costs, the second term of the function (1) describes 
the cost of the products, and the third term of the function (1) describes 
the total costs of maintaining the stocks. Parameters ,,, cba  and d are 
assumed to be constant and known parameters. We determine the 
quantity of the consignment corresponding to the minimum in the 
framework of the standard procedure for finding the extremum of the 
function [6], i.e., from the condition that the derivative of cost function I  
by the product quantity x is equal to zero. This condition can be 
represented in the following form: 

.02 =+−= d
x
ab

dx
dI   (2) 
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Solution of this equation could be written in the following form: 
.0 dabx =  The quantity of product corresponds to the minimum of 

cost of the enterprise. Dependences of the cost function (1) on the product 
quantity are shown in Figures 1. Figure 1(a) shows dependence of the 
cost function on the product quantity at different values of organizational 
cost a. Increasing of number of curves numbers corresponds to increasing 
of value of organizational cost. The figure shows that increasing of 
organizational cost leads to increasing of the considered cost function. 
One can find maximal difference of cost function at different value of 
organizational cost near optimal value of product quantity .0x  Increasing 
and decreasing of organizational cost leads to decreasing of difference 
between values of cost function with different values of organizational 
cost. Figure 1(b) illustrates dependence of the cost function on the 
product quantity at different values of intensity of demand b. Increasing 
of number of curves numbers again corresponds to increasing of value of 
intensity of demand. In this situation, one can find again maximal 
difference of cost function at different value of intensity of demand near 
optimal value of product quantity .0x  Increasing and decreasing of 
organizational cost leads to decreasing of difference between values of 
cost function with different values of intensity of demand. However, the 
difference between different values of cost function at different values of 
intensity of demand is larger than at different values of organizational 
cost. Figure 1(c) illustrates dependence of the cost function on the product 
quantity at different values of cost of the products c. In this situation one 
can find the similar trends as for previous figures. However in area of 
small values of product quantity one can find fast rendezvous of all 
curves. At the same time in area of large values of product quantity one 
can find almost parallel lines for all dependences. Figure 1(d) illustrates 
dependence of the cost function on the product quantity at different 
values of maintaining of products d. In this situation one can find the 
similar trends as for Figures 1(a) and 1(b) again. In area of small values 
of product quantity one can find fast rendezvous of all curves anew. 
However, Figure 1(d) shows essential expansion of increasing of cost 
function with increasing of maintaining of products. 
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Figure 1(a). Dependence of the cost function on the quantity of product 
at different values of organizational cost a. 

 

Figure 1(b). Dependence of the cost function on the quantity of product 
at different values of intensity of demand b. 
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Figure 1(c). Dependence of the cost function on the quantity of product 
at different values of cost of the products c. 

 

Figure 1(d). Dependence of the cost function on the quantity of product 
at different values of maintaining of products d. 
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As quantitative characteristics of changing of the cost function (1) it 
could be used derivative of the function on the product quantity (2). 
Figures 2 illustrate the derivative. Figure 2(a) illustrates dependence of 
the considered derivative of the cost function on the product quantity at 
different values of organizational cost a. Increasing of number of curves 
numbers corresponds to increasing of value of organizational cost. The 
figure shows increasing of the cost function with increasing of 
organizational cost. The dependence is enough clear framework economic 
theory. Increasing of quantity of product x before minimum of cost leads 
to decreasing of cost function due to increasing of profit. Increasing of 
quantity of product x after minimum of cost leads to excess of the product 
in the considered industrial enterprise. Figure 2(b) illustrates 
dependence of the derivative of the cost function on the product quantity 
at different values of intensity of demand b. Increasing of number of 
curves numbers again corresponds to increasing of value of intensity of 
demand. Figure 2(c) illustrates dependence of the derivative of the cost 
function on the product quantity at different values of maintaining of 
products d. In this situation one can find the similar trends as for Figures 
2(a) and 2(b). The considered derivative of the cost function on the 
quantity of product did not depends on the cost of the products c. 
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Figure 2(a). Dependence of derivative of the cost function on the 
quantity of product at different values of organizational cost a. 

 

Figure 2(b). Dependence of derivative of the cost function on the 
quantity of product at different values of intensity of demand b. 
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Figure 2(c). Dependence of the derivative of cost function on the 
quantity of product at different values of maintaining of products d. 

Now let us analyze influence of single terms of the cost function        
(1) on value of the function. In this situation we neglect by two terms of 
the function in comparison with one of them. After that we compare of 
the term with original cost function (1). We illustrate the comparison by 
Figures 3. Figure 3(a) illustrates comparison of original cost function      
(1) with the first term of the function. Figure 3(b) illustrates comparison 
of original cost function (1) with the second term of the function. Figure 
3(c) illustrates comparison of original cost function (1) with the third 
term of the function. 
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Figure 3(a). Dependence of the cost function on the quantity of product 
in comparison with the first term of the function. 

 

Figure 3(b). Dependence of the cost function on the quantity of product 
in comparison with the first term of the function. 



E. L. PANKRATOV 68

 

Figure 3(c). Dependence of the cost function on the quantity of product 
in comparison with the third term of the function. 

Farther we analyze derivative of cost function on the quantity of 
product for the same limiting cases. Figures 4(a) and 4(b) show the derivative 
(2) in comparison with the first and the second terms of the function. 
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Figure 4(a). Dependence of derivative of the cost function on the 
quantity of product in comparison with the first term of the function. 

 

Figure 4(b). Dependence of derivative of the cost function on the 
quantity of product in comparison with the first term of the function. 
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3. Conclusion 

In this paper, we introduce a model for description of inventory 
management. Based on the model, a condition is formulated to minimize 
the attendant costs. 
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